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FOREWORD
The formation of the Ontario Institute of Pedology on April 

1, 1977 was reported in the 1976 Progress Report of the Department of 
Land Resource Science. In this 1978 Progress Report we present a 
combined report from the Department and the Institute. The Ontario 
Institute of Pedology is a coordinating agency established to under
take soil resource inventories and research on soil genesis, morphology, 
classification, characterization, mapping and interpretation of the 
soils of Ontario. The cooperating agencies in the Institute are the 
University of Guelph, through the Department of Land Resource Science; 
Agriculture Canada, through the Land Resource Research Institute; and 
the Ontario Ministry of Agriculture and Food, through the Food Land 
Development Branch. Detailed objectives of the Institute are shown 
later in the report.

The formation of the Institute is relatively recent but the 
Department has been involved in a cooperative way with the soil surveys 
in Ontario for many years. Faculty and staff participated in the pro
grams and office and laboratory space was provided in the Department 
for the federal soil surveyors employed by the Canada Department of 
Agriculture. The Progress Reports of the Department over the last 25 
years in fact show the joint participation by federal, provincial and 
university personnel and the steady record of accomplishment in soil 
survey and pedology research. Now as a second quarter-century of pub
lication begins we wish to recognize by this joint Progress Report, the 
continued, cooperative nature of the soil survey and pedology programs 
and, at the same time, to recognize the emergence of the Ontario 
Institute of Pedology as the coordinating agency responsible for this 
important work in the province.

The Institutes of Pedology in various provinces across Canada 
are, in my opinion, useful models for the organization and coordination 
of research and education in other fields of agricultural science where 
sustained involvement of federal, provincial and university scientists 
is needed for good progress. The present space available at Guelph does 
not permit all members of the Institute to be in the same building and 
this physical separation tends to work against ideal coordination and 
exchange of ideas. However, these aspects would be much poorer if the 
scientists, staff and facilities were separated by tens or hundreds of 
miles and if the coordination provided by the Institute organization 
did not exist.

During 1978 four faculty members with long years of service 
left the Department. Professors J.A. Smith, L.R. Webber, A.L. Willis 
retired and Professor D.W. Hoffman moved to the University of Waterloo. 
Professor Smith began his research in soil chemistry and was very much 
involved in the evaluation and calibration of soil tests for Ontario 
conditions. Since 1969 he had been responsible for the introductory 
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course in soils for diploma students and his dedication to teaching and 
willingness to help students was recognized when he was named Honorary 
President of years 71A and 74A. Professor Webber began his career in 
soil survey and provided leadership in soil conservation in Ontario 
throughout the 50's and 60's. During the last 10 years he became well 
known for his work on soils as a medium for waste disposal. His many 
contributions resulted in him being made a Fellow of the Soil Conserv
ation Society of America and of the Agricultural Institute of Canada. 
He was a very effective teacher, graduate student supervisor and writer 
and edited this progress report during the last several years. Pro
fessor Willis was the first to investigate the clay mineralogy of 
Ontario soils and later carried out other soil chemistry research. In 
recent years his research was concerned with soil fertility of organic 
soils. He was recognized as a good teacher and developed the audio 
tutorial system for the introductory soils course; this was recognized 
in 1973 by an "Award of Merit" by the Instructional Media Festival and 
Canadian Educational Showplace. Professor Hoffman had been associated 
with the Department since 1946 as a Soils Specialist with the Ontario 
Department of Agriculture, as a Pedologist with the Canada Department 
of Agriculture and as a faculty member. Beginning in 197A he served as 
Director of the Centre for Resources Development until September 1, 1978 
when he took up the position of Director of the School of Urban and 
Regional Planning at the University of Waterloo. He had an active re
search career in soil survey, soil classification and land use planning 
and was leader of the Canada Land Inventory program to classify Ontario 
soils in terms of their capability for agriculture. Because of his 
several contributions to Soil Science, he was made a Fellow of the 
Canadian Society of Soil Science in 1978. A Recognition Dinner was 
held by the Department for the above four people on October 19, 1978. 
We indeed are indebted to them for their many worthwhile contributions 
over many years of dedicated service.

Dr. L.J. Evans was appointed January 1, 1979 as an Assistant 
Professor in the area of Inorganic Chemistry and Clay Mineralogy and he 
has begun projects in the Agricultural Land Use and Soil Management 
research programs. Teaching and graduate student supervision in clay 
mineralogy and soil classification also will be part of his responsi
bilities. Two Adjunct Professors joined the Department this year. 
Dr. W.A. Glooschenko is employed by Canada Centre for Inland Waters 
and his interests include the geochemistry and ecology of wetlands. 
Dr. I.L. Gibson came to us from Bedford College, U.K. and is involved 
in research on the geochemistry and structure of the oceanic crust.

We were pleased that Professor C.B. Tanner of the Department of 
Soil Science, University of Wisconsin - Madison was selected as a Univer
sity Visiting Professor in the Department for the month of February, 
1979. Three public lectures were presented and he participated in agro
meteorology seminars and research meetings. During March and April, 
1979 Dr. D.E. Smiles of the Division of Environmental Mechanics, Common
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wealth Scientific and Industrial Research Organization, Canberra, 
Australia visited the Department and participated in soil physics 
research under a grant from the Cultural Exchange Program of the 
Social Sciences and Humanities Research Council of Canada. Several 
other visitors were here for shorter periods and contributed to our 
various programs.

Members of the Department and of the Institute were involved 
in many professional and scientific activities off campus during the 
past year. The one event which probably required the most input was 
the 11th Congress of the International Society of Soil Science which 
met at Edmonton, June 19-27, 1978. Several members presented papers 
and helped organize technical sessions, tours and displays for the 
Congress. We were pleased that several graduate students could attend. 
The next Congress will be in New Delhi in 1982. Mr. Dirk Tel a member 
of our technical staff was invited to spend the calendar year 1978 as 
a visiting scientist at the International Institute of Tropical Agri
culture, Ibadan, Nigeria to organize their soil and plant analysis 
laboratory. He completed his mission with great success and was asked 
to provide advice to other soil analysis laboratories in Africa. Pro
fessor E.E. Mackintosh was on sabbatical leave at the Department of 
Soil Science, University of Reading where he continued his research 
studies on soil reclamation and agricultural land use. Professor D.E. 
El rick served for seven months during the year as Acting Dean of Research 
and began a term as Chairman of the Advisory Committee on Academic 
Planning of the Ontario Council on Graduate Studies. Professor N.R. 
Richards continued as Chairman of the Canadian Agricultural Research 
Council. Dr. G.J. Wall continued as Secretary of the Canadian Society 
of Soil Science and Professor M.H. Miller was appointed as a National 
Councillor of the Agricultural Institute of Canada representing the 
Canadian Society of Soil Science. Other members participated in various 
other professional and scientific activities.

Much of the following report deals with research accomplish
ments but it should be remembered that about half the Department's 
effort is on teaching and that a significant effort also goes into agri
cultural extension and service programs. The statistics shown in the 
report indicate in a concise way the accomplishments in these aspects 
of our total program. There now seems to be an increasing public aware
ness of the need for better care of our land resources and interest in 
soil conservation and good soil management practices seems to be on the 
upswing. There is much to be done and we believe good opportunities 
exist for future careers in the various teaching programs we administer: 
Soil Science, Resources Management, and Earth Science at the undergraduate 
level and Soil Science and Agrometeorology at the M.Sc. and Ph.D. levels. 

We welcome enquiries from students about the opportunities in these fields.

The Department and Institute of course cannot carry out the work 
shown without funds for personnel and operating costs. A large part of 
the funding is supplied by the Ontario Ministry of Agriculture and Food 
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and we are most grateful for this sustained support year after year. 
We are also appreciative of the funds received from the Ministry of 
Colleges and Universities, the Ministry of Natural Resources, the 
Ministry of the Environment and other provincial sources. Various 
federal agencies including Agriculture Canada, the Natural Sciences 
and Engineering Research Council, Department of Energy, Mines and 
Resources, the Atmospheric Environment Service, as well as industry 
groups: the Wine Council of Ontario, the Fertilizer Institute of 
Ontario, Canadian Industries Limited, Imperial Oil Limited, the Nursery 
Sod Growers Association, and others contributed to our program. We are 
particularly grateful for assistance provided by individual farmers for 
permitting us to carry out trials on their land or for providing soil 
for our experiments.

The work reported and the publication of this Progress Report 
have resulted from the contributions of all members of the Department 
and Institute and I personnelly wish to thank each and every one. 
Special thanks go to Krysia Steinberg for typing the report and to 
Professor D.E. Elrick and Dr. C.J. Acton for its editing.

June 1979 K.M. King
Chairman, Department of Land Resource Science 
Coordinating Director, Ontario Institute of Pedology





PERSONNEL AND INTERESTS

K.M. KING, B.S.A. (Toronto), M.S., Ph.D. (Wisconsin), Professor and 
Chairman of the Department. Evapotranspiration and 
photosynthesis of field crops; environmental measurements. 
(Ext. 2447 and 2448)*.

W.A. MITCHELL, Administrative Technical Officer, (Ext. 2661).

AGROMETEOROLOGY

Facu1ty

D.M. BROWN, B.S.A., M.S.A. (Toronto), Ph.D. (Iowa State), Professor. 
Climate related to land use planning, crop zonation, 
climatological reference stations, relationships of crop 
growth and development to climate and weather. (Ext. 2206).

T.J. GILLESPIE, B.Sc. (British Columbia), M.S.A. (Toronto), Ph.D. 
(Guelph), Associate Professor. Relationships of plant 
diseases and pests to weather; computer modelling of soil 
and air microclimates. (Ext. 2645).

G.E. KIDD, B.A.Sc., M.A.Sc. (Waterloo), Scientist 3. Electronic 
instrument development; transport processes within and above 
plant canopies. (Ext. 3434).

R. LEUNING, B.Sc., Ph.D. (Melbourne), Professional Associate. Energy 
budget of a snow cover and amount of available water after 
a spring thaw. Resigned October 1978.

H.S. PINTO, M.Sc., Ph.D. (Brazil), Postdoctoral Fellow. Energy balance 
instrumentation as applied to plant disease modelling; 
coffee yield forecast. Returned to Brazil July 1978.

G.W. THURTELL, B.S.A., M.S.A. (Toronto), Ph.D. (Wisconsin), Professor. 
Physics of soils, plant and atmosphere. (Ext. 2480).

“Extension number at the University of Guelph. University of Guelph 
phone number is (519) 824-4120.



Technical Staff

R.W. Kelly - Weather records. (Ext. 2^58).
R.E. Sweetman - Electronic instrument operations and plot work. 

(Ext. 2208).

SOIL SCIENCE

Faculty

T.E. BATES, B.S.A. (Toronto), M.S. (North Carolina State), Ph.D.
(Iowa State), Professor. Fertilizer use and prediction of 
fertilizer requirements for field crops; micronutrient and 
metal availability; in charge of provincial soil testing 
laboratory. (Ext. 2452).

V.C. Baligar, B.Sc. (India), M.Sc. (India), M.S. (Utah), Ph.D. 
(Mississippi), Professional Associate. Soil fertility and 
plant nutrition. Resigned February 1979.

E.G. BEAUCHAMP, B.Sc. (Agr.), M.Sc. (McGill), Ph.D. (Cornell), 
Associate Professor. Nitrogen in the soil/crop system; 
soil-plant relationships; fertilizers and plant nutrition. 
(Ext. 3239)•

D.E. ELRICK, B.S.A. (Toronto), M.S., Ph.D. (Wisconsin), Professor. 
Transport mechanisms through soils and applications to 
soil pollution. (Ext. 3758).

L.J. EVANS, B.Sc. (Southampton), Ph.D. (Wales), Assistant Professor.
Soil genesis and clay mineralogy. (Ext. 3017)•

P.H. GROENEVELT, M.Sc., Ph.D. (Wageningen), Professional Associate.
Soil physics. (Ext. 8748).

A. HAQ, B.Sc., M.Sc. (Pakistan), M.Sc. (Guelph), Scientist 1. Sludge 
project. (Ext. 3057).

D.W. HOFFMAN, B.S.A., M.S.A. (Toronto), Ph.D. (Waterloo), Professor. 
Director, Centre for Resources Development. Resigned 
September 1978.

R.W. JONES, B.Sc., Dip. Agr. (Wales), M.Sc. (Manitoba), Ph.D. (Guelph), 
Research Associate. Light and plant nitrogen metabolism.
Resigned September 1978.
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B.D. KAY, B.S.A., M.Sc. (Guelph), Ph.D. (Purdue), Associate Professor. 
Physico-chemical reactions in soils, including frost 
heaving and mobility of water and plant nutrients at mineral 
surface; soil physical chemistry. (Ext. 2487)•

J.W. KETCHESON, B.S.A. (Toronto), M.S., Ph.D. (Illinois), Professor. 
Soil management for better tilth; tillage related to 
fertilizer use; runoff and erosion studies; manure and crop 
residues. (Ext. 248g).

T.H. LANE, B.S.A., M.S.A. (Toronto), Professor. Extension coordinator; 
soil management and land-use. (Ext. 2450).

J.B. LUCAS, B.Sc. (West Indies), M.Sc. (Guelph), Research Associate.
Soil plant relations. Resigned August 1978.

E.E. MACKINTOSH, B.S.A. (Saskatchewan) , M.Sc. (British Columbia), Ph.D. 
(Adelaide), Associate Professor. Study of soil properties 
and their relationship to land use; applied clay mineralogy. 
(Ext. 2486).

R.A. MCBRIDE, B.Sc (Guelph), Research Associate. Land productivity. 
Resigned April 1979-

M.H. MILLER, B.S.A. (Toronto), M.S., Ph.D. (Purdue), Professor. Soil 
fertility, plant nutrition and land productivity. (Ext. 
2482).

R. PROTZ, B.S.A., M.S. (Saskatchewan), Ph.D. (Iowa State), Professor. 
Soil genesis and classification; soil variability; soil clay 
mineralogy; mapping techniques and soil landform relation
ships. (Ext. 2481).

N.R. RICHARDS, B.S.A. (Toronto), M.S. (Michigan State), D.Sc. (Laval), 
Professor. Soil classification and land use. (Ext. 3194).

R.W. SHEARD, B.S.A. (Saskatchewan), M.S.A. (Toronto), Ph.D. (Cornell), 
Professor. Harvest management and fertilizer use for 
production, longevity and quality of perennial forage species. 
(Ext. 2491).

M.I. SHEPPARD, B.A., M.A. (Carleton), Ph.D. (Guelph), Research Associate. 
Land productivity. (Ext. 3594).

S.C. SHEPPARD, B.Sc., M.Sc. (Guelph), Scientist 2. Soil-plant relations. 
(Ext. 2484).

J.A. SMITH, B.S.A., M.S.A. (Toronto), Associate Professor. Soil and 
plant analysis development. Retired December 1978.
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Y.K. SOON, B. Agr. Sci. (Malaya), M.Sc. (Aberdeen), Ph.D. (Guelph), 
Research Scientist. Technical coordinator, Sludge Project. 
(Ext. 3057).

R.L. THOMAS, B.Sc. (Alberta), Ph.D. (Ohio State), Professor. The 
chemical characterization and reactions of soil organic 
matter. (Ext. 2459).

L.R. WEBBER, B.S.A. (Toronto), M.S. (Cornell), Professor. Waste 
utilization and disposal; pollution abatement; environmental 
quality. Retired September 30, 1978.

A.L. WILLIS, B.S.A. (Toronto), M.S., Ph.D. (Wisconsin), Associate 
Professor. Management of organic soils. Retired December 
31, 1978.

Technical Staff

J.D. Aspinall - Soil testing operations and soil survey. (Ext. 8157).
N. Baumgartner - Soil physics and soil management. (Ext. 8556).
I .A. Becker - Soil testing operations. (Ext. 2494).
G. Bowles - Soil testing operations. (Ext. 2494).
J.F. Brown - Soil testing operations. (Ext. 2494).
J.C. Bryant - Soil management and plant nutrition plot work. 

(Ext. 2494).
M. Bowen - Tillage and runoff studies. Resigned September 1978.
C. Carter - Soil testing operations. Resigned January 1979.
D. Chadder - Ozone damage to white beans. Resigned October 1978.
E.L. Dickson - Runoff collection and analysis, research analytical 

laboratory. (Ext. 8157).
M.M. El-Safty - Soil and plant analysis. Resigned July 1978.
M.R. Evans - Computer data analysis. (Ext. 3393).
M.L. Fairies - Teaching assistant in resources management;

Research Assistant in rural planning. Resigned
March 1979.

J.A. Ferguson - Soil management and plant nutrition plot work. 
(Ext. 2491).

E. Friedmann - Plant analysis. Resigned January 1979-
E.F. Gagnon - Supervisor, soil testing operations. (Ext. 2494).
J. Hansen - Agricultural land use. Resigned August 1978.
B.K. Hohner - Teaching technician. Resigned May 1978.
D. Irvine - Cartographer. (Ext. 3364).
J. Jackman - Development of dual energy gamma scanning system.

Resigned August 1978.
B. Kingdon - Soil testing operations. (Ext. 2494).
J. Kiss - Soil testing operations. Resigned January 1979-
J. Klys - Soil freezing. Resigned March 1979-
B. Kwan - Soil analysis. (Ext. 8175).



J. Lovcanin - Soil management and plant nutrition field plot. 
(Ext. 8170).

T. McCarrick - X-ray diffraction analyst. (Ext. 8167)•
A. McLennan - Cartographer. (Ext. 3364).
C.E. Miller - Soil and plant analysis. (Ext. 8175).
T.D. Nguyen - Soil analysis. Resigned June, 1978.
J. Reynolds - Teaching technician. (Ext. 8175).
A.K.E. Riddell - Plant analysis. (Ext. 2494).
A. Slot - Agrometeorology technician. Resigned January 1979.
D. Tel - Pollution control and waste management; soil and

water analysis and research analytical laboratory. 
(Ext. 3507). Located at IITA Ibadan, Nigeria 
during 1979-

M. Waffle - James Bay Project and Land Evaluation Project.
Resigned October 1978.

W. Worthy - Agricultural land use. Resigned April 1979-

GEOLOGY

FacuIty

H.S. ARMSTRONG, B.A., M.A. (Toronto), Ph.D. (Chicago), D.Sc. (McMaster), 
Professor. Dean of Graduate Studies. (Ext. 2441).

M.E. BROOKFIELD, B.Sc. (Edinburgh), Ph.D. (Reading), Assistant Professor. 
Palaeoecology, palaentology, stratigraphy and tectonics. 
(Ext. 2654).

W. CHESWORTH, B.Sc., M.Sc. (Manchester), Ph.D. (McMaster), Associate 
Professor. Geochemistry, petrology, mineralogy, geological 
mappl ng. (Ext. 2457)•

I.L. GIBSON, B.Sc., Ph.D. (London). Adjunct Professor. Geochemistry 
and structure of oceanic crust.

W.A. GLOOSCHENKO, B.S. (California, Berkeley), M.S. (California, Davis), 
Ph.D. (Oregon). Adjunct Professor. Vegetation ecology 
and geochemistry of wetlands.

I.P. MARTINI, Doct. Geol. Sci. (Florence), Ph.D. (McMaster), Associate 
Professor. Sediments and sedimentary rocks, sedimentology, 
glacial and pleistocene geology. (Ext. 2488).
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COOPERATING PERSONNEL LOCATED IN THE DEPARTMENT

T.O. WEBER, B.Sc. (Agr.)> M.Sc. (Guelph), Soils and Crops Extension 
Specialist. (Ext. 2454).

Clerical Staff for the Department of Land Resource Science

P. Beirnes - Administrative Secretary. (Ext. 2448).
L. Bissell - Clerk. (Ext. 2661)
J. Giles - Stenographer. (Ext. 2458).
K. Halliburton - Stenographer. (Ext. 2455).
S. Lambe - Data Clerk. Resigned July, 1978.
D. Mason - Stenographer. Resigned March, 1979-
F. Peer - Stenographer. (Ext. 8747).
A. Slot - Secretary. Resigned May 31, 1978.
K. Steinberg - Secretary. (Ext. 2451).
R. Wright - Stenographer. Term appointment September 5, 1978 -

April 30, 1979-

6



SERVICE TO AGRICULTURE AND SOCIETY

EXTENSION HIGHLIGHTS FOR 1978-1979

The Department of Land Resource Science continues to maintain 
an active extension program in the departmental areas of soil science, 
agrometeorology and geology. The major emphasis is on soil management 
as it relates to soil erosion, water quality, tillage, cropping systems, 
manure utilization, and sewage sludge potential for agricultural use. 
A total of 311.5 faculty days (1.4 man years) were utilized in the 
departmental effort.

Table 1: Summary of extension and continuing education activities, 
Department of Land Resource Science for 1978-1979 (faculty 
days involved - 8 hours/day).

Total Days % of Effort

Extension 17 1/2 6
Tou rs 17 1/2 6
Extension Talks 29 1/2 9
Extension Consultations 98 32
Publications 57 18
Other Significant Extension Activities 40 13
Public Relations 29 1/2 9
Continuing Education 21 7

TOTAL 311 1/2* 100

* Man years @ 220 days/year = 1.4
During 1978, three (3) members of faculty retired namely - L.R. Webber, 
A.L. Willis and J.A. Smith. Their contribution to the extension 
effort in past years has generally been at least 0.25 man years 
which has not been included in the 1978-1979 information presented.

Extension
6% (17 1/2 faculty days) of faculty input was associated with 
act i v i t i es such as:

- Fruit and Vegetable Processors Fieldman's Conference
- Turf Days Cambridge Research Station
- A.R.1.0. tour of Elora Research Station
- O.A.C. Banker's School
- O.A.C. January Conference
- Beef Producer's Day at Elora Research Station
- Till age Workshop
- Junior Farmer Soil and Crop Management Tour
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Tours (groups)

Tours of research programs and facilities and visiting groups 
accounted for 6% (17 1/2 faculty days) of faculty time. The types 
of groups serviced include:

- Ridgetown College Course
- Agricultural Research Institute of Ontario
- The Fertilizer Institute of Ontario
- Scandinavian Agricultural Students
- Junior Farmer Groups
- Bruce County Dairy Farmers
- Lambton County Soil and Crop Improvement Association
- 4H tours
- Pedology tour (Brant and Peterborough Counties)
- 24 groups toured Soil Test Laboratory
- Banting Memorial High School Soils Tour (Dufferin Co.)

Extension Talks

9% (29 1/2 faculty days) of faculty time was taken up in speaking 
at, or participating in conferences and courses such as:

- Haldimand Soil and Crop Improvement Association
- Tillage Conference
- East Central Soil and Crop Improvement Association
- Middlesex Federation of Agriculture
- Fertilizer Institute of Ontario
- Southwestern Ontario Branch 0.I.A.
- Pork Congress (Stratford)
- National Watershed Congress (Toronto)
- Canadian Institute of Food Science Technologists
- Ridgetown Farmer's Week
- Perth County Twilite Meeting
- Waterloo-Wellington Soil and Crop Improvement Association
- Wentworth Soil and Crop Improvement Association
- Farm Management Workshop (Oxford County)
- Norfolk County Federation of Agriculture
- People Food Commission
- Forage Conference (Toronto)
- Dufferin Soil and Crop Improvement Association
- Grey-Bruce Annual Conference
- Muck Growers (Bradford)
- Ontario Pesticide Advisory Committee
- Western Ontario Branch 0.I.A.
- Frontenac-Leeds Soil and Crop Improvement Association
- Vegetable Growers (Thedford Marsh)
- Ontario Ministry of Environment Staff Conference
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Extension Consultations

The major faculty effort (32% - 98 faculty days) was connected 
with consultation activities such as:

- Ontario Municipal Board
- United Church Committee on Food and Land
- Land Committee - Canadian Council on Rural Development
- Correspondence and Telephone Enquiries
- Federal Department of Consumer and Corporate Affairs
- Union Gas Pipeline Installation
- Lime Quarries (Walker Bros, and Dufferin Aggregate)
- Environmental Assessment
- SNAP (Soil Nutrient Analysis Program)
- Erosion
- Landfill and Expropriation Problems
- South Nation River Project
- Maple Leaf Mills
- P.L.U.A.R.G. Agricultural Implications
- O.M.A.F. Extension Engineers on Manure Storage and Odour 

Problems
- Crop Insurance Commission of Ontario
- Atmospheric Environment Service
- Prince Edward Farmers - Insurance and Irrigation
- Ministry of Natural Resources
- Land Disposal of Sewage Sludge
- Horttcultural Extension
- Soil Test and Fertilizer Recommendations

Publications

Occupied 18% (57 faculty days) of faculty time and activities 
such as the following were reported:

- Factsheets - Control of Soil Erosion
- Tillage for Crop Production
- Grasses Waterways
- Chemical and Organic Fertilizers
- Boron Requirements for Alfalfa
~ Foliar and Liquid Fertilizers - Field Crops
- Nitrogen Recommendations for Corn

- Soil Erosion in Ontario (Notes on Agriculture)
- Tillage Practices for Field Crops in Ontario (Special 

Publicat ion)
- Soil Moisture Publication (L.R.S. Tech Memo. 78-2)
- 1978 Summer Drought in Southern Ontario (I.F.I.P.)
- Advantages of Timely Haying (Factsheet in Preparation)
- Feature Articles for Press Purposes
- O.M.A.F. Publications (296, 363 etc.)
- Cold Flow Anhydrous Ammonia (I.F.I.P.)
- A Guide to the Use of Land Information (In Press)
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Other Significant Extension Activities

A total of 13% (AO faculty days) of faculty time was employed 
in the following ways:

- R.D.O.P. Advisory Committee
- A.R.D.A. Provincial Directorate
- O.A.C. Recognition Banquet Committee
- O.A.C. Extension Committee
- Agricultural Code of Practice
- Guidelines for Sewage Sludge Utilization
- Consultations with Various Groups (Government, Industry and 

Individually)

Publ ic Relations

Occupied 9% (29 1/2 faculty days) of faculty time. These 
activities included involvement such as:

- Preparation of 0.I.A. Land Use Brief
- Discussions with Sanitary Engineers on Problems with Land 

Disposal of Sewage Sludge
- Aima Mater Fund Campaign
- T.F.I.O. Annual Meeting
- International Soil Science Society Congress
- International Agricultural Climatology Workshop
- C.E.S.O. Assignment in Brazil
- Super Swine Symposium
- Guelph Horticultural Society Outreach Shows
~ Over 60 Club of Toronto
- Guelph Kiwanis Club
- "Landscape Ontario" - Weather Forecasting
- University Women's Club - "Guelph’s Future Climate"
- Canadian Agricultural Hall of Fame

Continuing Education

Faculty devoted 7% (21 faculty days) of their effort to 
activities that covered areas such as:

- School for Rural Clergy
- Soil Management for Novice Farmers
- Gardening With and Without Chemical Fertilizers
- Ontario Hydro Land Use Course
- Course: "Birth, Life and Death of a Planet"
- Climate - Food Conference
- Advanced Turf Course
- Tenth Annual Turf Course

T.H. Lane
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SOIL TESTING AND PLANT ANALYSIS SERVICE

The Department of Land Resource Science provides soil analysis 
to Ontario farmers under contract to and in cooperation with the 
Ontario Ministry of Agriculture and Food, Plant and manure analysis are 
also provided but with the user paying full costs. Greenhouse soil 
analysis is provided by the Department of Horticultural Science.

The field soil testing year runs from July 1 to June 30 to 
coincide as nearly as possible with the crop year for which 
fertilizer recommendations are intended.

A total of 37,605 farm soil samples were tested in 1977-1978, 
approximately the same number as in 1976-1977- The number of samples 
fluctuates rather widely from year to year. A portion of this 
fluctuation is undoubtedly due to such things as fertilizer and crop 
prices and promotional programs in individual regions or counties or 
for specific crops. It has become very obvious however that fall 
weather conditions are a major factor influencing the numbers of 
samples tested. The farmer’s top priority in the fall of each year is 
to get his crops harvested and soil sampling comes second. The fall 
periods of both 1976 and 1977 were quite unfavorable for harvesting 
and this is believed to be the major cause of the low number of 
samples tested (Table 2). The number of samples tested in 1978-1979,

Table 2: Numbers of soil samples tested in the last seven years.

Source of Samples 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78

Farm 36,195 25,762 39,609 40,944 48,520 36,719 37,604

Garden 4,913 4,531 3,854 4,831 5,127 1,946 3,326

Canadian Forces 
Base 864 853 941 852 923 860 942

Research: Federal, 
Provincial , 
University and 
Unclass i f ied

8,066 7,303 11,913 8,207 7,533 10,422 17,202

Industry* 79 100 15 36 22 25 47

Total 50,117 38,659 56,432 54,870 62,125 49,972 59,121

No. of Users** 10,534 10,494 11,814 13,141 13,809 11,393 11,684

* A  fee is charged for industry samples for which the report does not 
go directly to local OMAF offices and to the farmer.
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1978 being a very favorable fall, will undoubtedly set a new record. 
Interest in soil testing appears to be high.

In an effort to make soil testing less dependent on fall 
weather conditions the possibilities for summer soil sampling are being 
emphasized. Cash crop farmers in particular may find it convenient 
to sample their soils in the summer at a time that fits their work 
schedule better than fall sampling. Early sampling will not appreciably 
affect the validity of the resulting fertilizer recommendations and 
would have the added advantage of spreading the work load in the 
laboratory.

The numbers of soil samples submitted from each county or 
district during 1977-1978 are listed in Table 3 along with the average 
tests for phosphorus, potassium, magnesium and pH. One county, Norfolk, 
tested over 2,000 samples and an additional twelve counties tested over 
1,000 samples in the year. For Peterborough and Haldimand the numbers 
were higher than usual in 1977-1978 due to soil sampling projects.

Soil fertility levels vary from field to field so care must 
be taken in comparing county average fertility levels. However, the 
difference in phosphorus tests from county to county follow a predictable 
pattern related to past fertilizer use with Norfolk having by far the 
highest average phosphorus tests followed by Essex, York and Wentworth. 
The lowest average phosphorus tests came from Grey county followed by 
Haliburton and Temiskaming districts.

Differences in exchangeable potassium levels between counties 
are not as easy to explain as phosphorus. Kenora has by far the highest 
potassium tests followed by Rainy River, Essex, Niagara North and 
Lambton. Kenora is probably high in potassium because of its lower 
rainfall and hence higher natural levels. High clay content probably 
accounts for the high available potassium tests in Essex, Niagara North 
and Lambton with higher fertilizer use also being a factor in Essex.

Average exchangeable magnesium was lowest in Haliburton 
followed by Peterborough, Northumberland, Durham, Norfolk, Victoria and 
Ontario. Low magnesium in feeds produced and occasional crop magnesium 
deficiencies can be expected in these counties particularly if more 
potassium is applied than the crops require.

Acid soils (low pH) are common in all districts of northern 
Ontario except Rainy River, in Niagara North and South, Haldimand, 
Norfolk and Essex counties near Lake Erie, and in Leeds, Frontenac, 
Prescott, Russell, Glengarry and Renfrew counties in eastern Ontario. 
Lime is recommended for a wide range of crops when the soil pH falls 
below 6.1. The proportion of samples tested with pH values below 6.1 is 
presented in Table 4 for the counties with the most acid soils along 
with the proportion of samples with magnesium tests below 100 from the 
counties with the lowest magnesium tests. Magnesium tests above 100 
rarely cause problems with magnesium deficiency.
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Table 3: Numbers of samples tested and average tests for phosphorus, potassium, magnesium and pH from counties, 
districts and regions of Ontario from July  1, 1977 to June 30, 1978.

County or 
District

Samples 
Tested

Average Soil Test County or Samples
District Tested

Phosphorus

Average Soil 

- Potass i urn*

Test

Phosphorus  Potassium  Magnesium Magnesium* pH

Algoma 240 18 124 155 5.7 Niagara N. 429 31 200 189 6.3
Brant 1 ,021 30 122 168 6.7 Niagara S. 353 25 154 187 6.2
Bruce 734 13 130 198 7.3 Nipissing 206 13 114 153 5.8
Carleton 468 19 136 166 6.7 Norfolk 2,573 59 138 90 6.3
Cochrane 256 15 150 188 6.6 North- 853

26 112
85

7.3
Dufferin 532 16 111 161 7.1 umberland
Dundas 338 12 128 190 7.1 Ontario 682 24 110 95 7.5
Durham 634 24 110 86 7.4 Oxford 1,355 24 118 177 7.0
Elgin 1,447 33 134 139 6.6 Parry Sound 258 15 92 118 5.6
Essex 1,037 41 191 162 6.3 Peel 394 20 119 155 6.8
Frontenac 215 20 156 178 6.4 Perth 989 17 139 200 7.3
Glengarry 322 14 125 179 6.6 Peterborough 1,807 20 104 79 7.5
Grenville 438 16 101 186 7.0 Prescott 557 18 170 164 6.2
Grey 666 10 118 195 7.3 Prince Edward 319 34 157 123 7.0
Haldimand 1,140 14 174 196 6.1 Rainy River 252 16 196 199 6.6
Haliburton 60 11 68 67 5.3 Renfrew 476 13 141 164 6.3
Halton 447 21 126 181 6.9 Russell 266 16 115 164 6.3
Hastings 546 16 130 127 6.9 Simcoe North 850 19 120 106 6.5
Huron 1,061 20 142 199 7.4 Simcoe South 1,064 31 125 123 7.0
Kenora 49 16 231 189 5.9 Stormont 173 17 112 167 6.9
Kent 1,825 29 160 163 6.7 Sudbury 358 20 107 160 5.9
Lambton 942 25 194 193 6.7 Temiskarning 811 11 145 193 6.3
Lanark 540 15 116 178 6.5 Thunder Bay 391 16 135 173 6.0
Leeds 313 17 123 188 6.6 Victoria 914 12 110 95 7.5
Lennox & 722 13 107 134 6.7 Waterloo 628 24 128 192 7.2

Add ington WelIington 1,313 18 116 196 7.3
Manitoulin 232 13 104 193 6.6 Wentworth 713 38 140 160 6.5
Middlesex 1,153 25 148 168 6.9 York 1,191 40 123 150 6.9
Muskoka 104 17 105 118 5.5

* Phosphorus, potassium and magnesium values are read only up to 100, 400 and 200 respectively and this will 
affect the averages reported.



Table 4: Counties, districts and regions with low soil pH (acid soils 
and low available soil magnesium based on samples analyzed 
in 1977-1978.

County, District 
or Region

% of samples 
with pH less 
than 6.1

County, District 
or Region

% of samples 
with Mg less 
than 100 ppm

Haliburton 93 Haliburton 81
Muskoka 91 Peterborough 80
Parry Sound 87 Northumberland 72
Kenora 76 Durham 69
Algoma 74 Norfolk 67
Nipissing 68 Ontar io 65
Sudbury 64 Victoria 64
Thunder Bay 62 Simcoe North 54
Haldimand 52 Muskoka 48
Niagara South 47 Parry Sound 42
Prescott 45 Simcoe South 42
Russell 40 Hastings 38
Niagara North 38 Prince Edward 37
Norfolk 38 Elgin 35
Renfrew 38 York 27
Temiskaming 36 Nipissing 25
Essex 33 Sudbury 21
Cockrane 31 Russell 19
Frontenac 29 Prescott 18
Elgin 23 Renfrew 15

There is a demand in Ontario at the present time for micro
nutrient soil tests. Although none are offered by our soil testing 
service research projects are investigating the applicability of 
various micronutrient tests to Ontario conditions.

Along with the regular soil testing service the Department 
of Land Resource Science provides a number of other analyses on a fee 
for service basis, Table 5*  The equipment and methods for most of these 
analyses were developed initially to serve research programs within the 
department. While providing a service to Ontario agriculture the 
offer of these services has helped to keep the cost per sample down by 
increasing the number of samples analysed. The numbers of samples 
analysed over a period of years are provided in Table 6.

Macronutrient and micronutrient analysis of plants are 
provided by our laboratory as a supplement to the soil test program. 
These analyses may be superior to soil tests for some micronutrients 
and could be used to a greater extent than they are at the present time.
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Table 5' Analyses available through the Soil Testing and Plant Analysis Laboratory, Department of 
Land Resource Science, University of Guelph.

Material Analyses Avaliability Cost/sample

1 . Farm soils plant available phosphorus, potassium 
and magnesium + pH (calcium and salt 
concentration* if required)

all times no charge - cost 
borne by Ontario 
Ministry of Agri- 
culture and Food

2. Home garden and lawn 
soils

as in 1 all times $1.00

3. Soil organic matter enquire at lab $5.00

4. Soil texture (% sand, silt and clay) enquire at lab quoted on request

5. Soil other analyses may be available for 
groups of over 20 samples

enquire at lab

6. Liming materials calcium and magnesium content, neutral
izing value, particle size analysis

all times $15.00

7- Dried plant and other 
organic materials**

nitrogen, phosphorus, potassium, 
calcium, and magnesium

all times $11.00

8. " " " " boron, copper, manganese and zinc all times $11.00
9. " " " " 9 elements listed in 7 and 8 all times $14.00

10. Manure and other 
moist organic matter

nitrogen, phosphorus, potassium, 
calcium, and magnesium and % D.M.

all times $13.00

11. " " " " boron, copper, manganese and zinc all times $13.00
12. " " " " 9 elements listed in 10 and 11 all times $16.00

13. Organic materials sodium, iron, cadmium, chromium, lead, 
nickel, mercury and some other metals

enquire at lab quoted on request

* electrical conductivity

* * analysis of feed samples is arranged through the Department of Animal and Poultry Science

XJ-)



Table 6: Number of samples of plant, manure and other organic materials 
analyzed by the soil and plant analysis service laboratory 
(with the exception of those for Land Resource Science research 
all samples were analyzed on a fee for service basis).*

Type of Material 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78

Plant samples (field) 150 82 49 156 317 175
Plant samples (greenhouse) 142 132 146 76 121 165
Manures, composts and sludge 66 39 71 82 57 80
Feeds** 95 870 1,861 3,306 3,878 4,373
Other*** 58 308 260 179 303 501

Total service samples 241 1,431 2,387 3,805 4,676 5,299
Land Resource Science
Research - mainly plants 4,046 5,344 4,294 4,243 2,745 3,555

* The period reported is May 1 to April 30.
* * Analyzed for the Dept, of Animal & Poultry Sci. as part of the feed 

analysis service.
* ** Mainly plant tissue from other university departments.

A large number of farmers, OMAF personnel and students visit 
the soil test laboratory each year to deliver samples, pick up sample 
boxes and/or to discuss problems relating to soil testing. No record 
is kept of these visits. The laboratory also receives many requests for 
tours of the facilities and not all of them can be accommodated. Tours 
of the laboratory are listed in Table 7*

Table 7: Tours of the Soil Testing and Plant Analysis Laboratory, 
Department of Land Resource Science, April 1, 1977 to 
March 31, 1978.

Type of Visitor Number of
Tours

Approx. No. 
of Visitors

Ontario Families 2 25
Professional Agriculturists - other countries 3 5
High School Students 1 22
Community College Landscape Class 1 30
Students from Colleges of Agric. Technology 1 20
Agricultural Diploma Students - Univ, of Guelph 9 170
Agricultural Degree Students - Univ, of Guelph 12 360
Landscape Architecture Students - Univ, of Guelph 1 20

Total 30 552

T.E. Bates and E.F. Gagnon
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WEATHER AND CLIMATE INFORMATION

Daily observations of air and soil temperatures, humidity, 
dew point, precipitation, evaporation, sunshine duration, wind and net 
and solar radiation were continued at the Elora Research Station. 
Monthly records were forwarded to the Atmospheric Environment Service 
for publication. These data and derived values such as degree days 
above 5°C, heating degree days and corn heat units were distributed on 
a monthly computer summary. The summary aided research projects, 
industry and government.

The campus weather station which is located near the arboretum 
service building continued measurements of temperature, precipitation 
and sunshine.

The Weather in 1978 - Elora Research Station

The annual mean temperature was 1.2°C below normal (Table 8). 
The year started off with below normal temperatures in January and 
slightly above normal precipitation. A severe storm with record low 
pressure and 21.5 cm of snow was experienced on January 26. February 
was extremely cold with very little snowfall. There was no day when 
the temperature reached the normal maximum and 7 days when the minimum 
temperature fell below the 1 in 10 year line (Fig. 1 ). Precipitation 
was only 18% of normal. However, due to the cold temperatures, a good 
snow depth continued through February and into March. Due to snow 
cover, winterkill of forages and winter wheat was generally light except 
in exposed areas or areas where ice accumulated. March temperatures 
continued below normal. There were 13 days when the minimum temperature 
fell below the 1 in 10 year line (Fig. 1).

Precipitation was also below normal. Cold temperatures and 
lack of heavy rains helped to maintain a good snow cover; 35 cm of 
snow still covered the ground at the end of March.

From late January through to early March there was a stretch 
of 43 days when the temperature failed to climb above the zero degree 
mark.

Temperatures in April were again below normal but several days 
of warm temperatures and heavy rains combined to reduce snow depth to 
only a trace by April 12. By the 21st there was no frost in the ground 
as measured under sod at the weather station.

May was the first month of the year to have above normal 
temperatures as calculated on a monthly basis. The last frost of the 
spring occurred on May 4th, whereas the average date for the last spring 
frost is May 22 for Elora. Although precipitation was near normal it 
was all received prior to the 21st. This caused some delay in planting.
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Table 8: Summary of 1978 weather at the Elora Research Station.

1977 Normal Departure
from Normal

General

Mean maximum temperature (°C) 10.1 11.2 1.1
Mean minimum temperature (°C) 0. 1 1.4 - 1.3
Mean annual temperature (°C) 5.1 6.3 1.2

Total degree days below 18°C 4857 4525 + 332
Total degree days above 5°C 1855 1910 55

Corn Heat Units from May 11 to
first killing frost in autumn 2850 2560“ + 290

Total rainfall (mm) 613.0 708.6 - 95.6
Total snowfall (cm) 177.0 150.0 + 27.0
Water equivalent of snow (mm) 143.3 150.0 - 6.7
Total Precipitation (mm) 756.3 858.6 - 102.3

Total hours of bright sunshine 1973.6 1950 + 23.6

Miscellaneous

Temperatures: Highest for year (°C) 32.9
Lowest for year (°C) - 27.6
Last frost in spring - 2.2
First frost in autumn 0.0

July 20 
Feb. 4 
May 4 
Sept. 26

Precipitation: Greatest rainfall in a day (mm) 
Greatest snowfall in a day (cm) 
Longest period without 
measurable precipitation 
each day.

32.2
21.5

13 days

Sept. 11
Jan. 26

April 21 to
May 3

Longest period with 
measurable precipitation 
each day

11 days Jan. 20 to
Jan. 30

Last measurable snow in spring 
(<0.25 cm) 9.4 April 20

First measurable snow in spring 
(>0.25 cm) 1.1 Nov. 20

To 1 in 10 frost date.
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Figure 1: Elora Temperature (°C), 1978.



After that date however, high temperatures, long sunny days and lack of 
rain combined to raise the soil temperature and to dry the soil 
appreciably. There was some concern whether crops, primarily corn, 
planted after the last rain and during the hot spell would have enough 
moisture to germinate properly. Most seed responded reasonably well, 
however some fields were spotty.

The June mean temperature was slightly below normal primarily 
due to low overnight temperatures experienced in the first half of the 
month. Relief from the dry spell finally came on June 12 when 19.4 mm 
of rain was received. Precipitation however, remained light and the 
June total was only 50% of normal, with the last 10 days of the month 
receiving no rain at all. Many local areas received even less rain 
than the Research Station and the effects of the drought were starting 
to show.

The shortage of moisture continued and the July precipitation 
totaled only 30% of normal. Temperatures for July were near normal and 
the hottest day of the year was July 20 when the temperature reached 
32.9°C. The drought continued into August, temperatures were normal, 
however precipitation continued below normal, but starting about the 
10th some good rains, well spaced, helped to alleviate many of the 
drought problems experienced to this date. For the 60 day period prior 
to August 10th, there was only 40 mm of rain as compared to the normal 
amount of 150 mm for this same period.

September temperatures continued near normal, however rain 
which could have been more useful earlier in the season, totaled 190% 
of normal. Due to the predominantly overcast conditions experienced in 
September, the minimum temperatures tended to remain fairly high. This 
promoted corn growth and development and considering the early dry period 
corn gave fairly good yields. Although 0°C was recorded on September 26
most corn survived until the hard frost of October 10. The corn dried
down quite well and this saved time and expense at harvest time.

The first part of October was wet but the remainder of the
month was relatively dry and with the favorable temperatures, aided in 
harvesting.

November was close to normal for temperature and precipitation 
and the snow managed to hold off until the 20th.

In December the snow continued and near normal temperature and 
precipitation were recorded. Sunshine however was low with total 
sunshine hours reaching only 40% of normal. The yearly precipitat ion 
total was 756 mm which was 102 mm below normal. There were 24 days 
when the maximum temperature was above the 1 in 10 probability line and 
62 days when the minima were below the 1 in 10 year level (See Fig. 1).

R.W. Kelly
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Month Temperature (°C) Precipitation (mm)

Mean Normal Departure Total Normal Departure

January -10.3 - 7.6 - 2.7 86.6 70.9 + 15.7
February -12.0 - 7.2 - 4.8 10.5 56.9 -46.4
March - 5.8 - 2.4 - 3.4 52.1 63.0 -10.9
April 3.3 5.9 - 2.6 67.8 68.6 - 0.8
May 12.6 11 .4 + 1.2 81.3 78.7 + 2.6
June 16.3 17.3 -1.0 38.6 76.2 -37.6
July 19.3 19.4 - 0.1 24.0 78.7 -54.7
August 19.2 18.4 + 0.8 60.9 78.7 -17.8
September 14.1 14.7 - 0.6 140.9 76.2 +64.7
October 7.3 9.1 - 1.8 52.3 70.9 -18.6
November 1.8 1.4 + 0.4 60.6 68.6 - 8.0
December - 4.8 - 5.1 + 0.3 80.7 70.9 + 9.8

Table 9: Temperature and precipitation for 1973 (Elora Research 
Stat ion).

Figure 2. The accumulated precipitation, normal and for 1978 at The Elora Research Station
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Figure 3. The normal and the 1978 mean temperature by month for The Elora Research Station.

Figure 4. The accumulated degree days, normal and for 1978, for the growing season at 
The Elora Research Station.
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SOIL SCIENCE RESEARCH
LAND USE

Land Use and Rural Development

The Canadian Council on Rural Development ceased activities 
as of March 31, 1979. From the time of its inception N.R. Richards 
was a member of Council and served as its first chairman. In December 
of 1978 a workshop was held at Perth, Ontario to consider matters 
related to appropriate development for Eastern Ontario. The importance 
of the quality of land to uses such as agriculture and forestry 
emerged as a significant aspect of the Conference. The proceedings of 
the workshop was published and are available from Ministry of 
Regional Economic Expansion, Ottawa.

Concern about rural development and rural planning at the 
University of Guelph is reflected in action taken by President Forster 
when he appointed a special committee to advise him on the extent and 
form of the University's future commitments in terms of teaching 
programs and research in this important area. N.R. Richards chaired 
the study committee which reported to the President on April 30.

N.R. Richards

Agricultural Research Council (CARC)

By an arrangement approved by the administration of the 
University,funds are provided to permit N.R. Richards to use up to 50% 
of his time to serve as Chairman of the Canadian Agricultural Research 
Council. The use of funds provided for substitution of services for 
Departmental purposes is at the discretion of the Chairman of the 
Department of Land Resource Science.

CARC reports to the Agricultural Services Coordinating 
Committee (CASCC) and is responsible for reviewing and advising on the 
state of and requirements for research in support of the agricultural 
industry in Canada.

It is appropriate to note that during the year the Canada 
Committee on Land Resource Services was put in place. Three expert 
committees, Agrometeorology, Soil Management and Soil Survey report to 
the Canada Committee. Recommendations from the Canadian Committee on 
Land Resource Science were received by CARC and integrated with 
recommendations from the other six Canadian committees.

CARC advised CASCC as follows:
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“The significance of land, its importance to agriculture 
and the need for agriculture to compete effectively 
with other users was clear from the various 
recommendations presented. Consequently it is urgent 
that the land resources be inventorized and that those 
soils useful for agriculture be identified together 
with the production potential for the various crops. 
It was also evident that changing technology could be 
expected to give rise to new and unknown problems, 
e.g, zero tillage In the prairie setting, concern over 
erosion of soil and downstream pollution associated 
therewith was identified as needing immediate 
attention. Matters such as proper levels of 
fertilization, means of controlling erosion, spreading 
urban sludge on farm land, etc. were identified as 
needing to be considered in the total picture of land 
management."

The Council recommended that the Canada Committee of Land 
Resource Services explore the possibility of a federal-provinclal 
agreement patterned after the Canada Land Inventory (CLl) program as a 
means of initiating expanded research activity in the field of 
Land Management and Evaluation.

Other activities of the Council although not directly related 
to Land Resource Science but of significance to it were; Publication of 
an inventory of agricultural research projects for Canada; A survey 
of support staff in agricultural research; Initiation of a study 
dealing with the adequacy of research on agriculture and food in Canada 
and a review of and integration of the recommendations for research 
from the provincial and regional Agricultural Services Coordinating 
Committees (ASCCS) and the Canada Committees. Areas recommended for 
increased support were animal health, farm management, forage crop, 
land management and evaluation, nutrition and consumer protection and 
pesticides. A descriptive brochure about the Council was prepared and 
d istributed.

N. R. Richards
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Development and Validation of Land Productivity Models for Ontario

Much effort has been expended by several research groups 
since the mid-1960's to develop methods for estimation of crop yield 
levels based on climatic factors. The relationships (models) have been 
primarily empirical, relating observed yields to selected climatic 
parameters. They seldom have included soil characteristics that affect 
the productivity either directly or through interactions with climate. 
On the other hand, the Canada Land Inventory (CLI) program established 
agricultural capability ratings for soils based on their inherent 
characteristics. More recently several attempts have been made to 
establish quantitative productivity indices for the different 
capability classes. Although this system has provided a very valuable 
understanding of the broad capability of Canada’s land resources, a 
major limitation is that climate is a static component; there is no 
allowance for variation in climate, nor for an interaction between 
climate and soil.

The need for a system which is dynamic with respect to 
climate and which makes allowance for the interactions of climate and 
soil has become increasingly apparent as concern has developed that 
our climate may be more variable in the future and that there is 
increasing demand on land for other uses. Such a system will permit 
the estimation of the substitution value of a land unit; i.e, if a 
given parcel of land is removed from agricultural production, how much 
land area of a different quality will be required to replace the lost 
production under varying scenarios of climate? In addition, the system 
should indicate the changes in non-land inputs such as energy that 
would be required to maintain productivity. The system, to be useful, 
must be based on inputs that can be obtained from the available soils 
inventory and from the standard climatological station network.

A start has been made at development of such a system through 
a Land Evaluation Program at the University of Guelph sponsored by 
Agriculture Canada and the Ontario Ministry of Agriculture and Food. 
This program, which is operated through the Center for Resources 
Development, involves Geographers, and Agricultural Economists as well 
as Agrometeorologists and Soil Scientists. The broad objective of the 
Land Evaluation program is to develop and demonstrate procedures that 
will facilitate the long-term evaluation of land, land use and land use 
policies under a variety of scenarios. The Land Resource scientists 
within the group have concentrated on the development and validation 
of simulation models which attempt to synthesize our current under
standing of the many factors that affect crop yield into a system that 
can have application in land use planning.

Two models (SIMFOY and SIMCOY1, developed by I.S. Selirio and 
D.M. Brown) provide a dynamic procedure for crop yield estimation. In 
both SIMFOY and SIMCOY, an idealized growth curve is broken down on a 
daily basis and, as degree days or corn heat units accumulate, growth 

1 SIMFOY (SIMulat ion of FOrage Yield) and SIMCOY (SIMulat ion of COrn Yield)
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progresses following the curve. Departures from the potential daily 
growth increment are due to limitations in soil moisture.

In the present SIMFOY I and SIMCOY I versions, daily soil 
moisture is estimated in nine soil zones by using potential evapotrans
piration calculated from a modified energy budget approach and an 
extraction pattern that depends on soil moisture content and root 
distribution. The influence of soil moisture on crop growth is 
brought into the models by using a daily growth rate factor which 
decreases linearly from 1.0 (or 100% of the potential growth) when the 
soil contains 80% or more of the maximum available moisture to 0 when 
the soil is at the wilting point. When the bulk density of a layer is 
greater than 1.3 g cm-3} root content decreases linearly and becomes 0 
at a bulk density of 1.7 g cm-3. The decrease in root content results 
in a decrease in "accessible" moisture and hence in the daily growth 
rate factor for estimating the dry matter production. It also results 
in a decrease in actual evapotranspiration and hence in soil moisture 
depletion.

The approach that has been taken in the validation of the 
models is to select fields on farms that have a high level of management 
and that offer a wide range in soil and climatic variables. An area 
selected for detailed study within each field was instrumented with 
neutron probe access tubes for soil moisture measurement. The site was 
characterized thoroughly and soil moisture and crop growth measurements 
were made at approximately two-week intervals throughout the growing 
season. Rainfall was recorded on each farm and other climatic inputs 
were obtained from the nearest A.E.S. climatological recording station. 
The data from these sites allowed a detailed assessment of the 
functioning of the models.

Because of the importance of soil moisture in the two models 
it was important that we have as much variation as possible in 
available moisture holding capacity and in precipitation. To 
accomplish this, we selected farms in two widely separate regions; 
namely Brant and Carleton Counties. These regions were chosen 
primarily because of the detailed soils inventory information which was 
available.

Within each region, three locations were selected for each of 
two crops, corn and alfalfa hay. The three locations included a coarse 
textured soil, a fine textured soil with density limitation, and a 
medium textured soil. Two sampling sites having differing degrees of 
erosional damage were selected on the medium textured corn location in 
Brant Co. Two sampling sites varying in texture were selected at the 
coarse textured corn location in Brant Co. Thus a total of 14 sampling 
sites were used in the 1978 field program.

Examples of the simulated and measured dry matter production 
of forage are indicated in Figures 5 to 7 . Figure 5 is from a loam 
site in Brant Co. at which the simulated growth was quite similar to 
the measured growth. The site represented in Figure 6 was a clay soil 
also in Brant Co. The simulated yield at this site was considerably

26



Fig. 5: Comparison of measured and simulated growth of 
alfalfa hay on a loam site in Brant Co,, 1978.
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Fig. 6: Comparison of measured and simulated growth of 
alfalfa hay on a clay site in Brant Co., 1978.
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Fig. 7: Comparison of measured and simulated growth of 
alfalfa hay on a loam site in Carleton County, 1978.
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lower than that at the loam site (Fig. 7 ) due primarily to the effect 
of the higher bulk density. The site represented by Figure 7 is a 
loam in Carleton Co. The higher measured relative to simulated yield 
is thought to be due to the poor prediction of moisture content early 
in the season, especially in the deeper layers.

To validate the models at the field level, a detailed soil 
survey of the field was conducted and the yields predicted by the 
models for each mapped soil unit will be aggregated to give a simulated 
yield for the field. This yield will be compared with the measured 
yield from the field.

The models will also be tested for application at the farm 
level. Management information has been collected and farmer estimates 
of yields of alfalfa hay will be obtained for each field on each of the 
three farm sites in Brant Co. The soil characteristics of each field 
will be determined from the soils inventory and the expected yield 
determined from the model for each soil mapping unit will be aggregated 
to estimate the total yield of forage on each farm. This will provide 
a preliminary validation of the model at the farm level as well as 
providing information on management and its incorporation into the 
land evaluation model.

The results of the 1978 validation trials have indicated a 
number of modifications that are required in the models. A major 
limitation is in the prediction of the available moisture content of 
the soil and on moisture extraction patterns. In addition there are 
several aspects that have not yet been included in the models. These 
include fertility, excess moisture and management. These will be 
included as time and funding permit.

M.l. Sheppard, R.A. McBride
M.H. Miller and D.M. Brown
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SOIL PHYSICS

Pressure Distribution in Soils

The influence of the moisture tension on the integranular 
stress of the soil particles has long been a mystery. Ever since 
Terzaghi formulated the effective stress in saturated clay soils in 
1923 engineers have grasped at a proper formulation of effective stress 
in unsaturated soils. Such a formulation is fundamental for studies 
in consolidation, swelling, cracking, land slides, slope stability, 
erosion, bearing strength and frost heaving.

The influence of the liquid pressure (moisture tension) on 
the effective stress has long been expected to be some function of the 
void ratio and the moisture ratio, but experimental testing has 
rejected intuitive relations to date. Through thermodynamic theory we 
now have found this relationship in a somewhat unexpected form. 
Analysis of the implications of this result and interpretation of 
reported experimental data are underway. We plan to publish our 
findings in Geotechnique.

P.H. Groenevelt and B.D. Kay

Hydrodynamic Dispersion During Sorption of Water by Soil

An investigation of the mixing of solutes during the 
horizontal infiltration of water into soil columns showed that both the 
water and salt concentration profiles preserved similarity in terms of 
distance divided by the square root of time. It has been known for 
many years that water movement in soils preserves similarity, This 
study now shows that the transport of solutes under the appropriate 
conditions will preserve similarity as well. This means that the 
partial differential equation for salt transport can be reduced to an 
ordinary differentia] equation (similar to the equation for water 
flow), with a subsequent reduction in the complexity of solution. In 
the same way that the water content profile allows one to determine 
the variation of the soil-water diffusivity with water content, the 
salt content profile permits one to determine the nature of the 
longitudinal dispersion coefficient. One immediate result of the 
analysis indicates that the dispersion coefficient is independent of 
the pore water velocity and that it may be taken as a function of the 
water content only, at least for a given initial water content. The 
linear nature of the ordinary differential equation for salt transport 
allows for a solution in explicit form, thus simplifying the procedure. 
It should, however, be remembered that the comparable equation for 
water movement remains highly non-linear.
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Much of the above investigation was carried out in the 
laboratories of the Division of Environmental Mechanics, CSIRO, 
Canberra, Australia. D.E. El rick was a Pye Research Fellow in the 
Division at that time. The results were published in the Soil Set. 
Soc. Amer. J. in 1978 (Smiles, Philip, Knight and Elrick).

D.E. Elrick

Hydrodynamic Dispersion During Infiltration of Water Into Soil

The analysis developed by Smiles et al. (1978) (reported 
above) to describe hydrodynamic dispersion during one-dimensional 
sorption of water by soil was extended to one-dimensional infiltration 
A power series solution in t^ for the concentration in solution was 
developed in a manner similar to that developed by Philip (1957) for 
the movement of water during infiltration. A computer program written 
using CSMP was developed to solve the associated differential 
equations. Experiments with a clay loam soil show good agreement with 
the theory.

The approach initiated by Smiles et al. (1978) and extended 
here to include the gravitational effects encountered during vertical 
flow present a new way of describing solute movement under conditions 
of changing water velocities and water contents. This approach fits 
more closely the natural conditions found in the field.

The results of the above investigation have been accepted 
for publication in the Soil Sci. Soc. Amer. J. (Elrick, Laryea and 
Groenevelt).

D.E. Elrick, K.B. Laryea and 
P.H. Groenevelt

Solute Dispersion in Soil

"Solute Dispersion in Soil" is the title of the thesis 
submitted by Kofi Laryea in partial fulfillment of the requirements 
for the Ph.D. degree. It contains many of the details of the solution 
for dispersion during vertical infiltration as well as information on 
the movement of an adsorbing cation (K+) and the movement of an anion 
(Cl-) in a soil where anion exclusion is of importance.

K.B, Laryea, D.E. Elrick and 
P . H. Groenevelt
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SOIL PHYSICAL CHEMISTRY

Freezing Processes

Seasonal surficial freezing is a phenomenon which is familiar 
to most Canadian scientists and engineers. The effects of freezing 
which include changes in soil structure, bearing strength, permeability 
winter survival of perennial plants and redistribution of plant 
nutrients have been documented. Many of the phenomena associated with 
soil freezing are economically undesirable. Successful attempts to 
diminish the detrimental effects of freezing require a better 
understanding of the factors and interrelationships of the factors 
influencing freezing processes. The following studies are currently 
underway to achieve this end.

1. Water redistribution in partially frozen, saturated 
silt under several temperature gradients and 
overburden loads

The principal environmental or external variables which 
control the redistribution of water in a freezing soil are the temper
ature gradient and the overburden load. However, there is considerable 
disagreement among scientists regarding the mechanisms that are 
responsible for water redistribution. As a consequence the magnitude 
of the effects of temperature gradient and overburden load are not 
easily predicted. The objective of this study has been to measure the 
distance of the growing ice lens from the freezing front, in columns of 
saturated soil under different overburden pressures and temperature 
gradients. These data were subsequently employed to evaluate models 
of water redistribution in freezing soils.

The flux of water and the resultant formation of discrete 
ice lenses were studied in samples of New Hampshire silt which were 
saturated and then frozen under different temperature gradients and 
overburden pressures. A dual energy gamma scanning system was 
employed to locate the position of the growing ice lens relative to the 
freezing front. Parameters controlling water flow and the location of 
the ice lenses were employed to evaluate theories that have been 
proposed to describe the mechanisms of ice lens formation. The 
capillary theory was employed to locate the freezing front. However, 
the ice lenses were found to be located 0.2-0.4 cm behind the freezing 
front which is inconsistent with the location of the ice lenses 
predicted by the capillary theory. Neither the hydrodynamic theory, 
nor the secondary frost heaving theory account for the redistribution 
of overburden pressure between soil particles, ice, and water. These 
theories cannot be employed to predict the location of the ice lens 
relative to the freezing front until overburden pressure effects are 
incorporated into the theory.

J.P.G. Loch and B.D. Kay
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2. The development and evaluation of a laboratory-based 
screening program for winter hardiness in alfalfa

Alfalfa is important in agriculture as a source of protein 
as well as a cheap source of soil nitrogen. However, one of the 
principal limitations to alfalfa production in Ontario is winterkill. 
Depending on specific climatic conditions this may be due to frost 
heaving of the alfalfa plants, prolonged low temperatures in the crown 
and upper root zone, cyclic freezing and thawing of the crown, or the 
presence of an ice cover over the crown for an extended period.

A significant objective of most breeding programs is to 
increase winter hardiness. However, a detailed evaluation of winter 
hardiness in a breeding program is very time-consuming due to the 
uncertainty in weather conditions overwinter. As a consequence a 
study has been initiated for the purpose of developing an effective 
laboratory screening program which can simulate soil and climatic 
conditions overwinter in order to evaluate winter hardiness.

During the past year attention has focused on the methodology 
to be employed in the experiment. A comparison of two techniques for 
rearing plants has been completed. In addition, two methods of freez
ing the plants have been compared.

The two techniques for rearing plants involved growing plants 
in PVC piping of two different diameters (20.3 cm and 2.5 cm). Plants 
in the large cylinders were grown in the field while plants in the 
small cylinders were reared under both field and growth chamber 
conditions. Plants were placed in storage at -2°C at the end of the 
growing season and their tolerance of low temperatures determined by 
placing the plants in environments with temperatures ranging down to 
-17.5°C for periods of 10 days. Subsequent to storage, the plants 
were placed in the greenhouse and the percentage of plants surviving 
the low temperature treatments determined. Results of these 
preliminary studies showed that variability using the small cylinders 
was too large for the data to be of value in assessing the influence of 
low temperature. Variability using the larger cylinders was much 
smaller and showed that survival dropped to 50% at temperatures of 
about -11°C.

The two techniques for freezing involved a comparison of the 
survival characteristics of plants grown in the field and frozen 
within the large diameter cylinders, with plants grown in the field but 
frozen In air under bare root conditions. Results from the preliminary 
studies indicate much better survival, at similar temperatures In the 
crown, when the plants are frozen in the soil than frozen bare root In 
air. The studies are continuing.

B.D. Kay
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SOIL CHEMISTRY

Denitrification Measurement with the Acetylene Blockage Technique

The introduction of acetylene (C2H2) into a soil system 
normally inhibits the reduction of N20 to N2, the last step in the 
denitrification process. The increase in concentration of N2O is 
determined by gas chromatography, thus providing an indication of 
denitrification rates. The research objective was to determine the 
feasibility of applying the technqiue to field measurements of 
denitrification. Laboratory experiments were conducted to determine 
possible limitations of the technique.

The denitrification response of four soils was studied with 
various levels of NO-3 and carbon substrate in the presence of C2H2. It
was found that both the soil and the duration of the experiment 
influenced N2O concentration changes in the presence of C2H2. In most 
cases, N20 reduction eventually occurred, even in the presence of C2H2- 
The maximum concentration of N2O obtained and the length of the time 
period before its reduction commenced in the presence of C2H2, increased 
with increasing C2H2 and NO-3 concentrations and decreased with 
increasing available carbon substrate.

The production of methane (CH4) , ethylene (C2H4), and hydrogen
(H2) were all inhibited by C2H2 and/or N2O indicating that these gases 
affect other microbial processes in the soil. An experiment with 
soybean nodules also demonstrated the inhibition of C2H2 reduction by 
n2o.

If the ‘acetylene blockage technique' is to be used in the 
field, concern must be given to the limited persistence of the 
inhibition by C2H2 and to soil factors Influencing the fate of N2O. A 
better understanding of the effects of C2H2 on microbial processes in 
soil is required before the technique can be reliably used in the 
field. Also, the rates of diffusion of C2H2 into the soil and N2O out 
of the soil will have to be established if quantitative estimates of 
denitrification are to be made.

Jane C. Yeomans and E.G. Beauchamp
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Denitrification: Kinetics and Carbon Sources

An experiment was conducted to determine the kinetics of 
biological denitrification in soil as a function of the quantity of 
applied nitrate and/or soluble carbon source. A miscible displacement 
apparatus, consisting of a clay loam soil packed in an acrylic column 
contained within a larger, air-tight compartment was used to best 
approximate field conditions in a laboratory setting. The first 
experiment consisted of input of solutions of varying nitrate 
concentration, while the carbon concentration, in the form of ethanol, 
was non-limiting. The second was the reverse, i.e. high constant 
nitrate concentration with a variety of carbon concentrations. The 
range in influent concentrat ions was 100-2500 μg NO-3/ml and 500-5000 μg 
ethanol-C/ml. The results indicated that biological denitrification 
appeared to follow Michaelis-Menten type enzymatic kinetics with 
respect to NO-3 concentration (rate dependent on NO-3 up to 2000 μg 
NO-3/ml, independent above this), while the rate was independent of 
carbon concentration in the range studied. A possible cause of this 
may have been the low carbon requirements of an anaerobically respiring 
microbial population.

In the second experiment, the nature of applied carbon source 
on the ratio of the major nitrogenous gases evolved during denitrifica
tion i.e. N2 and N2O was studied. Hexanols (6-carbon alcohols) 
consisting of 1-hexanol, trans-2-hexene-1-ol, 2, 4-hexadIene-1-ol, 
cyclohexanol, and phenol were compared. Again, a miscible displacement 
apparatus was used, and the evolved gases monitored using gas 
chromatography. Carbon concentrations were maintained at 2000 μg C/ml. 
Results indicated that the molecular structure of the applied carbon 
source affected the ratio of at the point of maximum N20
production. The rate of denitrification decreased while the ratio of 
N2:N2O-N increased as the degree of unsaturation (number of double or 
triple bonds) in the straight-chain alcohols increased. A similar 
pattern occurred with the ring alcohols, although the presence of a 
ring structure necessitated separate consideration of these compounds. 
Anomalous N2:N2O-N ratio results suggested that N2O may not necessarily 
be an obligatory precursor of N2 in the biological denitrification 
pathway in soil.

P. Marshall and E.G. Beauchamp
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WASTE DISPOSAL ON AGRICULTURAL LAND

Land Disposal of Sewage Sludge

This project has been in progress since 1972. Until 1977 it 
was funded by a contract with the Federal and Provincial Environment 
Ministries under the Canada-Ontario Agreement on Great Lakes Water 
Quality. It is currently funded by Ontario Provincial Lottery funds 
through the Ontario Ministry of the Environment.

The objective of the project is to determine maximum rates of 
sewage sludge application which can be used on agricultural soils 
without contaminating subsurface and surface waters with elements toxic 
to humans and animals and without reducing the yield or quality of the 
crops produced. In the last several years the water pollution aspects 
of the project have been phased out as answers were obtained in those 
areas. The availability and uptake by crops of heavy metals supplied 
in the sludges is now the major area of emphasis.

One experiment involves surface sludge applications on a loam 
soil on which bromegrass is grown, and two experiments involve corn on 
a loam and a sandy loam. In a greenhouse experiment, six fluid sewage 
sludges, selected for their high metal content, were applied to a sandy 
loam soil. Fourteen crops of ryegrass were grown with sludge added 
before each crop. Half of the treatments received no sludge after the 
fifth crop. Crop growth and nutrient and metal uptake are studied.

In the field studies, bromegrass and corn yields are slightly 
more with sludge than with ammonium nitrate application.

The sludges increased sodium bicarbonate-extractable (plant 
available) soil phosphorus markedly, with the calcium sludge being 
much more effective than the other sludges. Phosphorus concentrations 
in the crops are high, and little affected by treatment.

Cadmium, copper, nickel, zinc and molybdenum concentrations in 
both grass and corn stover are increased by sludge application.
Chromium was increased in some plant tissues at some sites. Cadmium 
and zinc concentrations in corn stover appear to have increased from 
year to year over the six years with high rates of application of the 
aluminum and iron sludges. Metal concentration in corn grain was 
little affected by treatment.

In the greenhouse study, increased rates of sludge containing 
high concentrations of metals applied at one time increased the 
concentrations of metals in ryegrass, with the exception of antimony, 
chromium, lead, mercury and selenium. Application of sludge with a low 
concentration of metal resulted in a lower concentration of that metal 
in the ryegrass than where no sludge was applied. Repeated cycles of 
sludge application and cropping did not consistently increase metal 
concentrations in the ryegrass from one crop to the next at any one of 
the rates studied, Tables 10, 11, and 12. One exception to this was
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Table 10: Cadmium concentration in crops 1 to 14 of ryegrass receiving 
sewage sludges from Guelph and North Toronto before each 
crop.

Crop Control (NH4NO3) ____ Guelph North Toronto

kg N/ha

200 200 800 1600 200 800 1600

μg Cd/g

First 0.55 1.03 2.15 2.60 0.70 0.70 0.85
Second 0.35 1.10 2.65 5.61 0.45 0.35 0.40
Third* 0.40 0.65 1 .90 2.45 1.45 0.55 0.70
Fourth 0.31 0.86 2.18 3.14 0.38 0.64 0.44
Fifth* 0.60 0.95 2.25 3-70 0.50 0.60 0.65
Sixth 1.65 2.05 4.10 5-20 1.00 0.60 0.50
Seventh* 1.45 2.08 4.05 6.18 0.89 0.79 0.75
Eighth 1.05 2.40 4.25 8.05 0.85 1.10 0.90
Ninth* 1.92 1.77 2.19 3.58 0.42 0.46 0.43
Tenth 2.25 2.33 5.68 4.51 0.67 0.91 0.85
Eleventh 2.00 2.20 4.41 7.02 0.68 0.92 1.00
Twelfth 1.05 2.55 2.70 8.30 0.48 0.63 0.38
Thirteenth* 1.01 1.72 2.03 3.65 0.49 0.68 1.02
Fourteenth 0.98 2.35 1.83 2.20 0.40 0.65 0.70

* Plots were leached after sludge application but before seeding.

The sludge from Guelph supplied the greatest amount of cadmium in the 
experiment (97 kg Cd/ha over the 14 crops at the 1600 kg N/ha rate) 
while the cadmium content of the North Toronto sludge is near the 
average of the sludges used, supply 13 kg Cd/ha over the 14 crops at 
the 1600 kg N/ha rate.
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Table 11: Copper concentration in crops 1 to 14 of ryegrass receiving 
sewage sludges from Sarnia and North Toronto before each crop.

Crop Control (NH4NO3) Sarnia** _____

kg N/ha

North Toronto

200 200 800 1600 200 800 1600

μg N/ha

First 11 15 19 20 13 17 17
Second 17 25 32 31 26 28 27
Third* 10 6 10 11 8 12 13
Fourth 14 12 18 25 11 17 19
Fifth* 14 14 17 20 10 16 18
Sixth 22 14 26 33 21 25 24
Seventh* 13 10 14 34 12 19 19
Eighth 10 18 27 35 21 27 26
Ninth* 13 10 18 26 12 21 23
Tenth 9 9 26 27 12 20 23
Eleventh* 8 10 26 30 9 16 22
Twelfth 10 19 27 32 12 15 18
Thirteenth* 21 14 27 34 15 23 28
Fourteenth 15 19 23 27 18 21 27

* Plots were leached after sludge application but before seeding.

** The Sarnia and N Toronto sludges supplied 624 and 736 kg Cu/ha 
respectively over the 14 crops when sludge was applied at the 1600 kg 
N/ha rate.
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Table 12: Nickel concentration in crops 1 to 14 of ryegrass receiving 
sewage sludges from Midland and North Toronto before each 
crop.

C rop Control (NH4N03) Midland Northi Toronto

kg N/ha

200 200 800 1600 200 800 1600

μg Ni/g

First 2.0 8.5 32.0 32.0 3.5 4.0 4.5
Second 1.8 14.6 36.3 40.8 1.0 1.1 1.9
Third* 0.5 14.5 22.5 34.5 1.0 0.5 2.0
Fourth 2.0 18.8 36.8 51.3 3.9 3.4 4.4
Fifth* 3.0 8.1 23.0 29.0 1.0 1.5 3.5
Sixth 1 .2 12.0 35.0 36.0 0.8 2.2 2.4
Seventh* 1.3 11.5 32.5 40.0 0.5 0.8 1.2
Eighth 0.9 12.9 28.0 42.0 1.5 1.5 1.6
Ninth* 0.8 7.5 20.2 33.8 0.7 0.8 1.1
Tenth 1.3 10.8 29.8 43.9 1.0 0.9 1.3
Eleventh* 0.9 10.4 27.3 39.7 1.0 1.3 1.6
Twelfth 0.5 10.3 28.3 41.3 0.3 1.2 1.3
Thirteenth* 1.6 13.9 32.5 49.5 2.5 4.2 5.1
Fourteenth 0.7 14.9 30.8 46.8 0.6 1.4 2.4

* Indicates pots were leached after sludge application but before 
seeding. The sludge from Midland supplied 4260 kg Ni/ha over the 
14 crops where sludge was applied at the 1600 kg N/ha rate. The 
North Toronto sludge was one of the lowest in nickel supplying only 
14 kg Ni/ha.
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Table 13: Zinc concentration in crops 1 to 14 of ryegrass receiving 
sewage sludges from Sarnia and North Toronto before each crop.

Crop Control (NH4NO3)

200 200

Sarnia

kg 

800

N/ha

1600

North  Toronto

800 1600

μg Zn/g

Fi rst 43 59 167 241 53 64 72
Second 38 105 218 211 37 66 81
Third* 31 92 146 245 41 70 102
Fourth 32 64 156 103 29 68 112
Fifth* 33 44 122 165 30 58 92
Sixth 51 104 292 490 61 117 130
Seventh* 36 99 209 426 47 75 86
Eighth 33 177 309 530 60 121 130
Ninth* 36 102 275 459 42 71 93
Tenth 32 117 420 591 39 84 119
Eleventh* 55 136 553 784 38 77 117
Twelfth 16 144 390 447 36 71 99
Thirteenth* 16 126 349 648 38 92 191
Fourteenth 12 134 328 492 35 78 117

* Indicates pots were leached after sludge application but before 
seeding. The sludge from Sarnia supplied 12,680 kg Zn/ha over the 
14 crops when sludge was applied at the 1600 kg N/ha rate.

The North Toronto sludge supplied 1,312 kg Zn/ha.

zinc, which showed some increase in content from one crop to the next 
with the Sarnia sludge which was high in zinc (Table 13).

The metal concentrations in ryegrass receiving different 
sludges frequently did not correspond to the amounts of metals added. 
The metals in different sludges, therefore, differ in availability 
either because they are in different chemical form or because their 
uptake is influenced by other factors which differ from one sludge to 
another.

T.E. Bates, A. Haq and Y.K. Soon
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SOIL PLANT RELATIONS

Response of Short Season Corn Hybrids to N Fertilizer

A study of the response of selected short season corn hybrids 
was continued for the third year. The results for 1976 and 1977 are 
published in the respective Progress Reports of the Department of Land 
Resource Science.

There was a highly significant grain yield response of the 
hybrids to N fertilization (Table 14). Data analysis showed that the

Table 14: Response in grain yields of several short season corn 
hybrids to nitrogen fertilization - 1978.

N Applied Hybrids

United
H 106

Pioneer 
3990

Warwick 
SL 207

Stewart 
2501

PAG- 
SXIII

(kg/ha) (kg/ha, 15% H20)

0 4,180 3,940 4,470 4,230 4,150
67 5,630 5,880 5,940 6,050 6,290

134 5,880 5,960 6,980 6,380 6,850
268 5,970 6,280 6,660 6,230 6,540

hybrids were similar in response to N fertilization as found for 
previous years. However, it was apparent that one hybrid (PAG SXIII) 
with good standability produced relatively high yields. Another hybrid 
(Warwick SL 207) with mediocre standability also produced relatively 
high yields in 1978 but not in 1976 or 1977. It thus appears that 
seasonal conditions (e.g. insufficient rainfall) may influence the 
relative yields of different hybrids. The Pioneer 3990 hybrid with 
better standability yielded less (than the Warwick SL 207) in 1978 but 
decidedly more in 1976 and 1977- Standability in this study is used to 
describe either the percentage plants “goose-necked" or the percentage 
plants lodged (stalk greater than 45 degrees from vertical) at harvest 
time.

Nitrogen had no effect on the grain moisture content or the 
shelling percentage at harvest time. However, the hybrids differed 
significantly but not greatly with respect to these two parameters.

E.G. Beauchamp
R.B. Hunter (Crop Science) 
L. Kannenberg (Crop Science)
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Response of Corn to Residual Manure- and Fertilizer-Nitrogen

Corn grain yield response to residual N from fertilizer and 
liquid cattle manure applied in 1974, 1975 and 1976 was determined in 
1978. Whereas there were significant responses to residual N from both 
fertilizer and manure in 1977 (1977 Progress Report), there was no 
evidence of a response in 1978. It appears, therefore, that response 
to residual N from previous fertilizer or manure applications would 
occur only in the first year following cessation of these applications. 
There appeared to be little difference between the responses to residual 
N from N fertilizer and liquid cattle manure. Soil tests on samples 
taken May 1, 1978, showed significant increases in extractable P and K 
where liquid cattle manure was applied.

E.G. Beauchamp and J. Lovcanin

Time and Method of Liquid Cattle Manure Application for Corn

The primary objective of this continuing research was to 
compare the time (preplant vs sidedress) and method (injection vs 
surface) of application of liquid cattle manure (LCM). These 
comparisons were made on the basis of quantities of applied nitrogen. 
LCM was also compared with N fertilizer applied before planting (urea) 
and as a sidedressing (anhydrous ammonia). LCM was disced in five days 
following application of the preplant surface treatment. The LCM 
sidedress surface application was not incorporated.

More specific details of applied N from different sources are 
shown in Table 15 along with corn grain and silage yields. There was a 
significant response to N fertilizer up to and probably exceeding the 
70 kg N/ha level. As found for 1977, approximately twice as much 
manure-N as fertilizer-N was required to provide the same yield response. 
Also the response to injected LCM was generally greater than that to 
surface applied LCM. This is probably a reflection of lower ammonia 
volatilization losses with the injected treatments. There was little 
difference in response to LCM between the preplant and sidedress 
treatments.
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Table 15: Grain and silage corn yields treated with urea (preplant) 
anhydrous ammonia (sidedress), and liquid cattle manure 
(LCM) applied before planting or sidedressed and either 
left on the surface or injected into the soil (1978).

N Source and Rate Treatments Yields (kg/ha)

(kg N/ha) Grain (152 H20) S ilage (D.M.)

Check 2,670 a 4,920 a

Urea; preplant; 70 5,750 cde 8,960 c-f
" " 140 6,440 d-h 9,840 e-h
" " 280 5,870 cde 9,240 d-g

LCM; preplant; 70; disced 4,630 ab 7,430 be
" " 140; " 5,940 c-f 9,140 c-g
" " 280; " 6,840 fgh 9,600 d-h
" " 560; 6,890 fgh 10,400 f-i

LCM; preplant; 70; injected 4,730 ab 8,020 bed
" " 140; " 5,530 bed 8,410 b-e
" " 280; " 7,360 h 11,900 i

LCM; sidedress; 70; surface 4,180 ab 7,010 b
" " 140; " 5,320 be 8,430 b-e
" " 280; " 6,650 e-h 10,000 e-h

LCM; sidedress; 70; injected 5,540 bed 8,930 c-f
" " 140; " 6,520 e-h 10,800 g-i
" " 280; " 7,240 gh 11,950 i

Anhyd; sidedress; 70; injected 6,310 d-g 10,330 f-i
" " 140; " 7,180 gh 9,090 c-g
" " 280; " 6,500 e-h 11,270 hi

Data within columns followed by the same lower case letter are 
not significantly different at the 95% probability level.

E.G. Beauchamp and J. Lovcanin



Manganese Soil Test Calibration in Southern Ontario

Manganese deficiency on soybeans, oats and barley in Ontario 
has been recognized for many years but has become more apparent recently 
when winter wheat is grown in rotation with tobacco. Characteristically, 
the deficient areas have a soil pH above 7.0 and are either high organic 
matter soils that have been recently drained, or sandy and low in 
organic matter. Frequently only small portions of fields are visibly 
affected but the extent of invisible deficiency is unknown. An 
interesting observation is that healthier plants in tractor wheel tracks 
is almost diagnostic of manganese deficiency in wheat. The localized 
compaction causes reduction of manganese to a more available form and 
results in a less severe deficiency. Obviously, the best solution to 
the deficiency problem is not to compact the soil but to apply manganese 
fertilizer.

In 1977-1978, eight trials were established to examine 
response to manganese on areas suspected to be deficient and to relate 
the observed response to measurements of manganese availability. The 
measurements employed were tissue analysis and soil extraction. The 
relation of response to tissue manganese concentration is presented in 
Table 16. The relation of response to various soil tests is being 
stud ied.

Only two sites were found to be responsive to manganese 
applications in 1978. However, of the eight sites, only sites numbered 
1, 3 and 8 fit the criterion of soil pH and organic matter. The other 
sites were problem sites but apparently not related to manganese. This 
research effort must continue for two to three years before sufficient 
data is collected to place confidence in the calibration of either 
tissue or soil manganese testing.

The number 1 site was previously proven to be manganese 
deficient for winter wheat and provided the opportunity to examine 
several methods of manganese application. The major concerns were: 
how many foliar applications are necessary on very deficient sites, when 
should they be applied and will soil application either broadcast or 
banded be effective? The soil applications were of MnSO4 solutions at 
a rate of 40 kg Mn/ha applied prior to (broadcast) and during (band) 
seeding. The foliar applications were of MnSO4 solutions (0.44% Mn) at 
a rate of 1 kg Mn/ha applied in the combinations indicated in Table 17. 
The spring foliar application for treatment 3 was delayed until the 
second spring spray date of treatments 4 and 5. This was intended to 
ensure that enough leaf area was present to effectively absorb the 
manganese; but by the visual response of treatments 4 and 5 to early 
spraying, was a mistake. Apparently, wheat with just two new leaves in 
the spring can effectively absorb manganese sprays.

The results shown in Table 17 emphasize the severity of 
deficiency on this site. Treatments 1 and 2 with no fall manganese 
application were completely winterkilled except for some wheel track 
strips. Treatments 3, 4 and 5 indicate the large quantity of manganese
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Table 16: Observed response to manganese applications (1978).

Trial Site Crop Tissue Sampled Sampling Stage Tissue Mn 
(ppm)

Yield
Response (P)

1. Brady fine sand, 
pH 7.2

winter 
wheat

all leaves fall 2 leaf 21 ** (0.005)

2. Brady fine sand, 
pH 5.1

winter 
wheat

all leaves
all leaves

fall 2 leaf
spring 2-4 leaf

19
14 N.S.

3- Plainsfield fine sand, 
pH 7.1

winter 
wheat

all leaves spring 2-4 leaf 15 N.S.

4. Fox fine sand, 
pH 5.7

winter 
wheat

all leaves spring 2-4 leaf 17 N.S.

5. Perth loam, 
pH 7.5

mixed 
grain

all leaves 5 leaf 28 N.S.

6. Gael ph loam, 
pH 7.6

mixed 
grain

top leaves flag leaf emerging 18 N.S.

7. Brookston clay loam, 
pH 7.4

corn all leaves 
leaf opp. and 
below ear

4-5 leaf 
fully s i1ked

52
17 N.S.

8. Black loamy sand, 
pH 7.3

soybeans top full leaf
top full leaf

5th trifoliate
7th trifoliate and 
bloom to 5th node

26
22

* (0.05)



Table 17: Effect of method of manganese application to a severely 
deficient winter wheat crop.

Analysis of Variance
Source df F-ratio Probability level

Replication 6 2.64 * (0.05)
Variety 1
Treatments (3 to 7): 4

0.51 N.S.

#3 vs #4 1 8.86 ** (0.005)
#3 and #4 vs # 5 1 33.40 **
#6 vs #7 1 17.75 **

Foliar vs soil 1 65.89 **
Interaction 4
Error 49

0.35 N.S.

Note: Coefficient of variation = 26.5% 
5 missing vaIues
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Trmt. Applicat ion Method Grain Yield (kg/ha)

Frederick Yorkstar

1. Control: none 0 0

Foliar (1 kg Mn/ha spray):
2 1 spring 0 0
3 1 fall and 1 spri ng 372 562
4 1 fall and 2 spring 854 904
5 1 fall and 3 spring 1,380 1,300

6 Soil: 40 kg Mn/ha broadcast 1,290 1,250
7 40 kg Mn/ha broadcast plus

40 kg Mn/ha drilled 1,720 1,790



required and, compared to treatment 7, indicate that still more was 
required. The success of treatments 6 and 7 was not expected since soil 
applied manganese generally is fixed rapidly to unavailable forms.
Perhaps on low organic matter sandy soils, soil application is a 
feas i b1e method.

The comparison of varieties was included to test a common 
observation that the appearance of manganese deficiency on wheat 
coincided with the introduction of the cultivar Frederick. In this 
study, Frederick and Yorkstar exhibited the same susceptibility to 
manganese deficiency.

For 1979, in addition to continuation of the manganese test 
calibration trial, a trial has been established to examine rates of band 
applied manganese on winter wheat on another deficient site. The 
outcome of these studies should provide a basis for recommendation of 
manganese application.

S.C. Sheppard and T.E. Bates

Soil Nitrate and Ammonium with Depth in Three Soils Following Rates of 
N Fertilizat ion

The fate of nitrogen applied to crops is a concern both from 
environmental and agronomic viewpoints. In the humid climate of 
southern Ontario the quantity of rainfall is enough to cause leaching 
of water and solutes such as nitrate nitrogen through the soil profiles. 
However, to what extent this occurs will depend on nitrogen 
application rates and soil properties such as infiltration rate. A 
recent series of experiments involving varied rates of nitrogen 
application in a continuous grain corn system on three soil types 
provided an excellent opportunity to examine nitrogen in the soil 
profile.

The experiments were on a Fox sandy loam (Brantford), a 
Conestoga silt loam (Elora Research Station) and an Oneida clay loam 
(Milton) and were established in 1967 and 1968. The study of soil 
nitrogen began with a fall sampling in 1971 followed by spring and fall 
samplings until the spring of 1974 (Table 18). The sampling depths 
were 0-15, 15-30, 30-45, 45-60 and 60-90 cm (when possible) on plots 
receiving 0, 55, 112, 167, 224, or 336 kg N/ha annually (as 34-0-0 
applied after the spring soil sampling). The treatments were replicated 
three times and a factorial with two levels of a placement treatment 
resulted in six plots at each nitrogen rate. A corn crop was grown each 
year and the grain was removed from the site. Yield measurements and 
nitrogen tissue analysis were recorded for the grain and stover of each 
plot. The soil samples were air-dried and concentrations of nitrate 
nitrogen and ammonium nitrogen were determined.
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Table 18: Sample elates and rainfall between dates.

1971 1972 1973 1974
1 st 2nd

Spring
1 st 2nd Spring Fall 1

Spring
fall fall fall fall

graph symbol: ▲ □ ■ ▲ □ ■ ▲ ■

Fox Sandy Loam

sample date: 01/10 22/1 1 14/04 22/09 04/12 26/03 26/11 05/04
precipitation (mm): [_______ - 75 ------ 1------- 389  399 ------ ------100 306 ■ 559 ------ «------- 337 ________ 1

plow date: 18/04 28/03 10/04

Conestoga Silt Loam

sample date: 01/12 25/04 20/1 1 11/04 19/H 16/04
precipitation (mm): 1___________ ------ 375 ------ ■ 507 ------ !------------------ 400 ------ I  544 ------ 1------ 356
plow date: 04/04 16/04 24/04

Oneida Clay loam

sample date: 3/12 28/04 23/11 24/04 29/11 19/04
precipitation (mm): _____ ------ 384 ----------------- ------ 604 ------ ----------- ----- 353 ------ 1 538 - 309 _____
plow date: 10/1 1 26/04 07/11
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The results of soil nitrate analysis are summarized in 
Fig. 8 where the total nitrate content of the profile, expressed as 
kg N/ha, is shown as a function of fertilizer rate, Note that the 
dashed lines represent data summed over the 0-60 cm depth only. The 
statistical probability levels were determined from analysis of 
variance within each sampling.

The effect of fertilizer nitrogen rate is apparent with 
significant increases in total nitrate nitrogen on all sites in the 
first fall sampling each year. By spring on the sandy loam and silt 
loam sites, the effect of fertilizer rate is no longer significant. 
Obviously processes in soil-nitrogen system, probably leaching, have 
completely erased the differences in nitrate nitrogen. The fall of 1972 
on the sandy loam is particularly informative in that the Sept. 22 
sampling showed soil nitrate response to fertilizer rate whereas by the 
December 4 sampling, this response was eliminated. The 100 mm of 
rainfall during this period was apparently enough to leach excess 
nitrates from the 0-90 cm profile. A further interesting observation 
on the sandy loam and silt loam sites is that spring nitrate contents, 
irregardless of N rate, are often higher than the fall check plot 
nitrate content. Some factors that might contribute to this are 
(1) mineralization of organic nitrogen (both from crop residues and soil 
organic matter) and (2) lateral surface movement of waters containing 
nitrates mixed from on-site and off-site sources.

The clay loam site maintained the effect of fertilizer rate 
on nitrate content through the 1971-1972 and 1972-1973 winter seasons. 
During the spring samplings on this site, it was observed that the 
soil was not always at field capacity throughout the profile, 
suggesting that the profile had not been wetted and hence had not been 
leached during the fall and winter. The lower infiltration and 
hydraulic conductivity of this clay loam would explain this occurrence. 
Fall plowing in 1971 as opposed to no fall plowing in 1972 did not 
result in more or less change in nitrate contents relative to fertilizer 
rate in the sampling the following spring.

The nitrate concentrations at the various depths in the 
profiles illustrate further the leaching process. In Figure 9, the 
nitrate concentrations with depth are presented for the highest 
fertilizer rate (336 kg N/ha). The effects of the other rates is 
similar but less distinct due to the lesser amounts of nitrogen. There 
are two points of particular interest in Figure 9- One point is the 
high concentration of nitrates at the soil surface of the spring 1974 
sampling on the sandy loam, probably the result of mineralization of 
crop residues. The second point is the variation in nitrate with depth 
apparent in the spring 1974 sampling on the silt loam, an indication 
that the leaching process is not yet complete even on this site.

The ammonium concentrations were examined and although they 
decreased significantly with depth and varied from year to year, there 
was no effect of nitrogen fertilizer rate. The year to year variation
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Figure 8: Total profile Nitrate content.
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Figure 9: Nitrate concentration with depth when 336 kg N/ha applied 
annually.



cannot be rigorously tested because sampling and analysis were 
completed within each year.

The critical question is whether the observed residual nitrate 
nitrogen in the spring will effect crop yield that year. This trial was 
not intended to answer this question in that the fertilizer applications 
were repeated at the same rate on each plot each year. Therefore 
residual soil nitrate may be confounded with crop year fertilizer 
applications. However, the variation in spring soil nitrate concentra
tions was substantial and whether quantifying this variation would 
explain some variability in the succeeding crop's response to nitrogen 
was a legitimate question. The method was to calculate an analysis of 
covariance for the yields and associated parameters across three 
years involving only the 0, 55, 112 and 167 kg N/ha fertilizer rates. 
The total profile nitrate content in the spring on each plot was used as 
a covariate. The coefficients and t statistics presented in Table 19

Table 19: Effect of spring soil nitrate content as a covariate in 
analysis of crop parameters.

Parameter No
Covar ia te 

CV%1

Soil N03 Soil N03 and (Soil N03)2
CV% b2 t3 (CV%) b t b t

Grain Yield 13.2 13.2 -2.42 1.02ns 13.3 2.92 0.38ns -0.019 0.73ns
Stover Yield 13.9 13.9 -1.80 1.00ns
Leaf %N 8.1 8. 1 -0.001 1.23ns
Grain %N 30.6 30.6 -0.0003 0.38ns

1 CV% = coefficient of variability (%).

2 b = regression coefficient

3 t = calculated t statistic for the regression coefficient.

indicate that soil nitrate content was not a useful covariate. This 
finding is not conclusive due to the confounding noted but does support 
the observation that soil tests for nitrogen are not reliable under 
Ontario conditions.

In conclusion, soil nitrate and ammonium under a continuous 
corn crop system with a series of rates of nitrogen fertilization have 
been examined over three winter seasons. The findings indicate that 
nitrate leaching occurs to varying degrees on different soil types and 
in different years.

S.C. Sheppard and T.E. Bates
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Stover Nitrate Content in Response to N Fertilizer on Three Soil Types

Nitrate concentration in corn plants is of concern for 
reasons other than yield response. Excess nitrate concentration is a 
quality limiting factor because it can cause nitrate toxicity in 
livestock and it can increase production of nitrous oxide during the 
ensiling process. Nitrous oxide is a gas that in sufficient concentra
tion in the silo or barn can be fatal to humans and animals. Very 
little information about the effect of nitrogen fertilizer rates on 
corn nitrate concentrat ions is available.

Three long-term corn trials on different soil types and a 
range of nitrogen fertilizer rates provided a range of treatments to 
sample for tissue nitrate analysis. Because the trails were established 
to examine grain corn production, the samples for tissue nitrate 
analysis were of stover collected after grain harvest was complete. 
Stover total nitrogen concentration and stover yield were also 
measured. This sampling program was continued for three years.

The data are presented in Figure 10. The stover nitrate 
concentration generally increased with nitrogen fertilizer rates. Some 
of the exceptions to this generalization have plausible explanations. 
On the sandy loam site in 1971 and 1972, stover sampling was 
accomplished after grain maturity but prior to a killing frost. In 
1972, a killing frost occurred six days before sampling and 5 mm of 
rain fell in the interval. Tissue nitrate is in solution in the plant 
and leaching following a frost may have resulted in the decrease in 
nitrate concentration in the plants. This explanation does not 
directly account for the lower stover nitrate concentrations at the 
336 kg N/ha rate than at the 22k kg N/ha rate but does account for the 
higher coefficient of variability in 1973. The variance in the 
response pattern may be attributed to greater overall variability.

The silt loam site in 1971 did not give the substantial 
increases tn stover nitrate concentration apparent in other years. 
This year was very unique because there were very high yields and no 
yield response to fertilizer nitrogen. Apparently there was much 
greater than normal release of nitrogen from soil organic matter. 
Under these conditions, the response of stover nitrate to fertilizer 
nitrogen could be expected to decrease.

The differences in stover nitrate concentration between 
years on the Oneida clay loam may be accounted for by leaching of 
nitrate from the plant following frost. The time period and rainfall 
between killing frost and harvest in order of decreasing nitrate 
concentration are; 1973 with four days and 2k mm, 1971 with 13 days and 
17 mm, and 1972 with 17 days (including 7 heavy frosts) and 55 mm. The 
greatest difference between years in nitrate concentration appears to 
be at the high nitrogen fertilizer rates, probably the result of 
greater losses associated with higher original concentrations on these 
treatments.
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Fig. 13 : Response of stover nitrate, total nitrogen and yield to rates of 
broadcast nitrogen.



There is a much larger increase in total nitrogen and nitrate 
nitrogen concentrat ions with increasing nitrogen rate on the sandy loam 
site. This is probably related to the low moisture holding capacity 
of the soil which, under drought conditions, will cause soil nitrates 
to be concentrated in the soil solution more quickly and more frequently 
than the other sites. This would lead to greater nitrogen uptake by 
plant. Lower stover yields would also be a factor compared to the 
other sites in 1972 and 1973 resulting in less dilution in the plant.

These data give some indication of the levels of tissue 
nitrate concentration which can be expected under a range of 
fertilizer rates, soil types, and weather conditions.

S.C, Sheppard and T.E. Bates

Corn Response to Residual and Applied Nitrogen

A long-term corn trial on the Elora Research Station 
completed its tenth year in 1976, leaving plots that had received 
continuous annual application of a range of nitrogen rates. In 1977 
and 1978, these plots were split into two groups, one of which would 
receive no additional nitrogen, the other which would receive 167 kg 
N/ha each crop year. The intent was to examine the residual effects 
in yield resulting from the previous nitrogen rates.

The data presented in Table 20 illustrates that when

Table 20: Corn response to residual and applied nitrogen.

N rate (1967-1976) 
(kg N/ha)

1977 1978
0 kg N/ha 167 kg N/ha 0 kg N/ha 167 kg N/ha

---------------- Grain Yield (kg/ha., 15% moisture) --

0 3910 a 7380 c 4370 a 7080 c
55 5280 b 7430 c 4920 ab 7220 c

112 6260 b 7640 c 4950 ab 7360 c
224 7470 c 7710 c 5710 b 6900 c
336 7350 c 7510 c 5420 ab 7610 c

CV = 8.6% CV = 9.3%

— Stover Yield (kg/ha, stalk and leaves at harvest) —

0 3960 a 4970 ab 1290 a 3890 ef
55 4110 a 4700 a 2740 bed 3440 c-f

112 4700 ab 5070 b 2880 bed 3560 def
224 4810 ab 5460 b 2400 b 3130 b-e
336 4970 ab 4720 b 2670 be 4120 f

CV = 12.2% CV = 20.7%

Note: Means within yield parameter and year that are followed by 
the same letter are not significantly different at the 95% 
probability level by Duncan's test.
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adequate nitrogen was applied in the crop year, no significant effects 
of residual nitrogen was observed. However, in the absence of current 
application, the residual effects are apparent with significant grain 
yield response even in the second year. In 1977, the residual nitrogen 
from the previous rates of 224 and 336 kg N/ha provided sufficient 
nitrogen to equal the yields of treatments fertilized with adequate 
nitrogen in the crop year.

From previous nitrogen monitoring on this site it was found 
that differences in residual nitrate and ammonium levels between 
nitrogen rate treatments (in the soil profile to 90 cm) were apparent 
in the fall but eliminated by spring. This leveling of soil inorganic 
nitrogen contents occurred in all three years of the nitrogen 
monitoring study. However, the intensity of leaching in this silt loam 
soil does vary from year to year and since soil nitrogen contents were 
not measured in 1977 and 1978, it is possible that inorganic nitrogen 
remained in the profile throughout both seasons. However, it is just 
as plausible that ammonium fixed in smectite clays and/or orgnaic 
nitrogen, both of which may have accumulated over the ten years of 
continuous fertilization, may now be releasing to available forms. 
Surface soil samples have been collected from a range of previous 
nitrogen rates to investigate these possibilities.

The 1977 data raise two questions: (1) Would the 18% yield 
decrease from the yield with current application to the yield with 
residual effects of the 112 kg N/ha rate (approximately the recommended 
annual rate) be profitable in terms of savings on fertilizer? Perhaps 
nitrogen fertilization should be withheld at intervals in continuous 
corn production. (2) Could the residual effects be used profitably in 
crop rotation schemes by planting crops following corn with less 
nitrogen requirement than corn?

Obviously, answers to neither question can be based on one 
year's data on one site. A major concern is the reliability of the 
response in other situations. The failure of nitrogen soil tests in 
Ontario to predict available nitrogen for crops testifies to its 
transient nature.

S.C. Sheppard and T.E. Bates
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The Effect of an N, P, K Fertilizer Placed with the Seed and Broadcast 
Phosphorus on Relative Maturity of Corn

The effect of treatments on crop maturity are measured and 
presented less frequently than those that effect yield. However, 
advanced maturity at harvest can save money spent on grain dying and 
may increase the climatic range of specific hybrids. In addition, 
advanced maturity throughout the season may advance crop stages that 
are very drought susceptible (e.g. silking) into earlier, more 
favourable weather conditions. It is difficult to determine the economic 
advantage of advanced maturity because of variable weather patterns 
which can reduce and even negate the effects of the treatments used. 
Because of this, it is necessary to examine the treatments over several 
years and on several soil types.

Three long-term corn trials on different soil types were 
established to, among other things, examine the interaction between 
an N, P, K fertilizer placed with the seed and broadcast phosphorus. 
Fertilizer placement with the seed should be ideal in terms of fert
ilizer use efficiency but presents problems in terms of toxicity and 
resultant loss of plants. The key nutrient element in this fertilizer 
is phosphorus because of its rapid fixation with soil when broadcast and 
the relatively high requirement for it by young plants.

The N, P, K fertilizer banded with the seed varied in 
analysis from year to year but was a liquid of approximately a 1-4-1 
ratio material supplying approximately 16 kg P2O5/ha annually. The 
sites were a Fox sandy loam (si), a Conestoga silt loam (sil), and an 
Oneida clay loam (cl). Each trial consisted of three replicates 
within which five broadcast fertilizer phosphorus treatments (0,11, 22, 45 and 
90 kg P/ha) and two placed fertilizer treatments (none and with) were 
randomized in a factorial design. The broadcast phosphorus rates were 
repeated annually on the same plots but the placed fertilizer 
treatments were alternated annually. All of the plots received 
167 kg N/ha annually, the plots on the sandy loam and silt loam sites 
received 90 kg potassium/ha annually, and the plots on the clay loam 
site received 45 kg potassium/ha annually.

Up to 56 parameters were measured at some time on these 
trials. The parameters discussed here reflect the effects of these 
treatments on the relative maturity of the crops.

The most sensitive indicator of relative maturity that was 
recorded was silk emergence with time. The data have been summarized 
by using the progressive silk counts to estimate the day from planting 
of 50% silk emergence for each plot. In this way the effect of a 
treatment on relative maturity can be expressed as the number of days 
of advancement in silking. In Table 21, the effect of the placed 
fertilizer on maturity is apparent with significant advancement on all 
sites in some years and no occurrence of retardation.
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Table 21: Effects of fertilizer placed with seed of corn.1

Site Year 2 meanz

1968 1969 1970 1971 1972 1973 1974 1975 1976

sl3 1

Advancement of Silking (days)

1 2 2 - - - 2.2
sil 2 2 2 1 - - - - - 1.9
cl 0 0 3 3 - - - 1.6

Increased Plant Weight at 4-6 Leaf Stage (% Increase)

sl 39 47 64 40 1 69 2 14 1 30
sil 89 56 66 31 18 23 55 27 25 37
cl 43 11 27 27 -3 2 29 13 7 13

Increase in Dry Matter Content of Grain at Harvest (% O.M. )

sl 2 3 0 1 -1 2 1 2 -1 1 .0
sil 4 2 3 0 1 0 5 1 0 1.8
cl 0 0 2 1 -1 0 2 -1 -1 0.2

sl -390

Increase

120 -40

in Grain Yield (kg/ha)

-400 -270 160 240 -90 -260 -107
sil 270 60 210 400 140 280 -480 340 -100 125
cl 70 80 280 270 200 -110 130 -350 -30 62

sl

Decreased Final

23 15

Number of Seedlings Emerged

-4 -1 -1 -1 2

(% decrease)

4 6 4.4
sil 11 7 9 -1 -3 -1 12 3 1 3.4
cl -1 1 1 2 -4 1 3 3 3 1.0

sl 15

Delayed

0

Seedling

3

 Emergence (% decrease)4

3 -8 2 - - 3.6
sil 15 6 - 24 - - -  - - 11.9
cl 5 - 2 1 - - - - 28 10.2
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1 Treatment effects were calculated as the difference between means of 
treatments with and without fertilizer placed with the seed.

2 Mean - means (col. 10) are calculated from differences between 
treatment means across years and therefore are not numerically equal 
to means of differences calculated within each year (cols. 1-9).

3 sl- sandy loam site; sil - silt loam site; cl - clay loam site.

4 Delayed seedling emergence was examined as the ratio of early to 
final counts of emergence, the effect of treatment is expressed as 
the decrease in this ratio due to placed fertilizer as a percent of 
the ratio without placed fertilizers.



The effect of broadcast phosphorus on relative maturity 
(Table 22) is related to soil test. The sandy loam and clay loam sites

Table 22: Effects of broadcast phosphorus1 on corn.

Site Year 2 mean

1968 1969 1970 1971 1972 1973 1974 1975 1976

sl3 0 0

Advancement

3 3

of Silking (days)

1
sil 5 3 3 5 - - - - - 4
cl 1 0 1 -2 - - - - - 0

sl

Increased 

20 8

Plant Weight

32 42

at 4-6

33

Leaf

52

Stage (% Increase)

42 38 28 35
sil 31 33 29 58 77 92 84 77 67 64
cl 3 11 29 55 43 61 83 20 22 41

Increase in Dry Matter Content of Grain at Harvest (% O.M. )

sl -4 -1 1 -1 -2 2 3 1 3 0
sil 3 2 3 5 5 3 8 4 1 4
cl -1 1 1 1 2 5 9 2 0 2

sl -470 163

Increase in

20 142

Grain Yield

466 674

(kg/ha)

-358 137 357 126
sil 692 724 610 325 434 1124 872 819 1099 755
cl -426 365 424 183 653 397 819 295 48 305

1 Treatment effects were calculated as the mean of the 90 kg P/ha rate 
minus the mean of the 0 kg P/ha rate.

2 Mean - means (col. 10) were calculated from differences between 
treatment means across years and therefore are not numerically equal 
to means of differences calculated within each year (cols. 1-9).

3 sl - sandy loam site; sil - silt loam site; cl - clay loam site.

had soil tests above 20 pg P/cc on the treatments receiving no broad
cast phosphorus. This resulted in neither an economic yield response 
nor an overall advancement in silking in response to broadcast 
phosphorus. However, the silt loam site with a soil test of 7 ug/cc 
on treatments receiving no broadcast phosphorus responded both in yield 
and advanced silking. There was a significant interaction between 
broadcast phosphorus and placed fertilizer on the silt loam site. The 
effect of broadcast phosphorus on advancement of silking became less 
consistent when fertilizer was placed with the seed.
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The advancement in maturity probably is initiated very early. 
Seedling weight (4 to 6 leaf stage) is dramatically increased by the 
placed fertilizer treatment (Table 21) and by broadcast phosphorus 
(Table 22). This is near the stage of tassel initiation when the 
number of leaves and hence the relative maturity of the plants is 
determined. It would appear that plants with strong early growth gain a 
maturity advantage.

The observed advancements in maturity are probably not great 
enough to significantly modify the effect of weather on critical crop 
stages; but,at harvest (if the general rule of thumb of 1 day causing 
an increase in grain dry matter content of .5% is accepted) this 
amount of advancement may be profitable. The grain dry matter content 
was measured In this study after all plots had reached physiological 
maturity. Since grain dry matter content will increase with time as 
the ear dries after senescence, it represents a measure of relative 
maturity. However, differences between early maturing plots may be 
reduced as they approach the uniform dry matter content dictated by 
weather rather than date of maturity.

The increase in dry matter content due to placed fertilizer 
is shown In Table 21. It appears that the increases are more common 
and larger in magnitude than the decreases. The effect Is not 
entirely consistent and varies with site and year.

The effect of broadcast phosphorus on dry matter content at 
harvest closely resembles the effect on silk emergence. The sandy 
loam and clay loam sites gave less response while the silt loam site 
gave increased dry matter contents of 3.6% without placed fertilizer and 
1.6% with placed fertilizer.

Despite the advantage of higher dry matter content at 
harvest, the effect of the treatments on grain yield is critical to 
profit. The variable effect of placed fertilIzer Is shown in Table 21. 
The yields on the sandy loam site were most frequently decreased by 
placed fertilizer probably due to the greater risk of toxicity on the 
sandy (low moisture holding capacity) soil. The yields on the other 
sites as affected by placed fertilizer were not consistently higher 
but were higher on average and therefore may indicate a benefit of 
placed fertilizer if averaged over years. The effect of broadcast 
phosphorus on yield (Table 22) was previously discussed relative to 
soil tests.

The major problem with the placed fertilizer is the decreased 
seedling emergence resulting from toxicity. The toxic effects of 
fertilizer can be expressed as a lethal effect (decreased final 
emergence) or a sublethal effect (delayed emergence). In Table 21, 
both effects are shown to result from the N, P, K fertilizer placed 
with the seed.
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In conclusion, broadcast phosphorus can affect maturity as 
well as yield but there does not seem to be justification to apply 
phosphorus beyond the economical rate for yield increase with the hope 
of saving drying costs. However, fertilizer placed with the seed does 
represent a low cost method to increase yields and advance maturity if 
the toxicity problem can be reduced or predicted and if results can 
be averaged over several years. The risks associated with fertilizer 
placement with the seed may preclude its use on light textured soils 
and the benefits appear to decrease as the need for phosphorus (by 
soil test) decreases. More exacting analysis will be required to assess 
economic benefits and to refine recommendations for fertilizer placed 
with the seed relative to soil test.

S.C. Sheppard and T.E. Bates

62



RUNOFF, TILLAGE AND DRAINAGE

Tillage for Corn

Tillage, both from the standpoint of effect on yield, and on 
soil erosion, continues to be a major concern for Ontario farmers. 
Our field plot studies have expanded to include a range of textures 
from sandy loam through loam, silt loam, clay loam and clay. Spring 
primary and secondary tillage (Table 23) continue to be critical for

Table 23: Corn grain yields in relation to tillage on three coarse to 
medium-textured soils, 1978.

Tillage* SoiI texture7

Sandy loam Loam Silt loam

t/ na

Zero tillage 4.5 4.6 4.1
Fall moId board plow 5.2 5.0 4.8
Fall plow; spring disc, harrow 5.5 5.2 5.0
Spring moldboard plow 5.4 5.1 4.2
Spring plow, disc, harrow 5.2 5.3 4.7
Fall chisel plow 4.3 4.5
Fall chisel; spring disc, harrow 5.3 5.1
Offset disc in spring, harrow 5.3 5.2 4.5
Rototill in spring 5.2 5.3 4.4
s. e. 0.45 0.26 0.42

* Tillage treatments, except rototill have been used in previous years.
■j*

Sandy loam site was new in 1978, others were same as used for this 
experiment in previous years.

high corn yields particularly on finer-textured soils. Rototilling, 
recently introduced into our treatments, does not give good yields on 
the silt loam.

Secondary tillage in addition to once over with the disc 
continued to increase yields at Elora Research Station (Table 24). 
This was the second year of this study, using the same treatments on 
the same plots.

Depth and type of spring tillage on loam soil (Table 25) 
suggests that shallow offset discing may be an effective treatment 
which not only gives good yield but should benefit erosion control by 
leaving stover close to the soil surface.
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Table 24: Corn grain yield in relation to amount of secondary tillage 
on silt loam soil. Elora Research Station, 1978 (2nd year 
of extra treatments).

Primary fall tillage Normal spring Extra spring
secondary tillage*  secondary tillage

Moldboard plow
Chisel plow
Ridge
Zero tillage

------------------------------  t/ha ------------------------------

4.7 5.1
4.0 4.6
4.3 4.6
4.5 4.8

* Disced and harrowed once prior to planting on plowed treatments. 
Top of ridge sliced off and stover removed from row in ridge 
treatment. No secondary tillage for zero tillage.

f Offset disc plus reciprocating harrows on plowed treatments and 
"zero tillage" plots. Ridge was rotovated after stover removal.

Table 25: Effect of depth and type of spring tillage on grain corn 
yield on loam soil, Daynard Farm, Guelph, 1978.

Treatment Grain yield (t/ha)

30 cm deep chisel plus disc, harrow 5.1
18 cm deep chisel plus disc, harrow 4.9
18 cm deep offset disc plus harrow 4.6

9 cm deep offset disc plus harrow 5.0
5 cm deep offset disc plus harrow 5.0

Zero tillage 4.4
s. e. 0.41

J. Ketcheson, T. Vyn, 
T. Daynard
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AGROMETEOROLOGY RESEARCH

Climate and Field Crop Production Potential

Further validation tests of the crop growth simulation models
SIMFOY and SIMCOY*  were carried out in connection with the Agricultural 
Land Productivity Studies in 1978 (See Land Use Section).

* SIMFOY - SIMulation of FOrage Yield; SIMCOY - SI Mulat ion of COrn Yield

D.M. Brown

Rainfall Distribution

One of the challenging problems that require attention in
connection with the agricultural land productivity studies is the 
spatial and temporal variability of precipitation. We often use a 
rule-of-thumb that on average three inches (76 mm) of precipitation is 
received in each month of the growing season anywhere in southern 
Ontario. It is well recognized that most of that may be received in a 
day or two at any time during the month as most precipitation originates 
from convective storms during the summer months. When long dry spells 
occur between precipitation events the soil acts as a reservoir for 
plant water. The models SIMFOY and SIMCOY consider this temporal 
problem of precipitation variability for crop yield predictions by 
assessing daily growth potential based on the estimated soil moisture 
regime. Climatic records provide the temporal variability for a site 
during and among different growing seasons.

The other problem concerns spatial variability that results
from widespread distribution of convective showers. They may recur on 
the same farm within a few days of each other or they may tend to miss 
one particular locality for several weeks. The problem of spatial 
variability is illustrated in Fig. 11 taken from Helferty, Lawford and 
Brown, 1979- This map shows the distribution of rainfall received 
during the last half of June and during July and August, 1978 across 
southern Ontario. Most farming areas experienced precipitation deficits 
sometime during this period. The driest region during the period 
occurred in parts of the counties to the south and to the east of 
southern Lake Huron including southern Essex county. Less than 100 mm 
of rain fell in some parts of this region, about 50 percent of the 
normal amount. At Sarnia Airport only 63.6 mm of rain were recorded 
for the period, over 20 mm less than the amount recorded at any other 
principal Atmospheric Environment Service weather station and only 
30 percent of normal. Sarnia also recorded the greatest number of
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Figure 11: Spatial Distribution of Rainfall Amounts for the Period from June 13 to 
August 31, 1978.



consecutive days with no measurable rain. Farmers near Sarnia went for 
19 days, from July 2 to July 20, without receiving a measurable amount 
of rain. Another very dry area occurred in southern Wellington and 
Waterloo counties, where less than 100 mm of rain fell in the 80 day 
period, i.e. about 50% of the normal amount for this area too.

Rainfall totals for a two month period, from mid-June to 
mid-August are provided for all the Land Productivity Study sites in 
Table 26 to illustrate the variability among these farm sites. The

Table 26: Total rainfall (mm) recorded during the two-month dry spell 
of the 1978 growing season at land productivity farm sites 
and nearby climatological recording stations.

Location Rainfall in mm for

June 14-30 July August 1-15 Total % of Normal

Stuart 13 85 40 137 85
Coombs 18 68 45 131 82
Brantford 3 57 37 97 61
Howden 13 46 32 90 56
McBlain 0 44 61 105 66
Elora R.S. 8 24 9 41 26
Kemptville 28 77 30 135 84
McEwen 7 72 24 102 64
Melenhorst 35 43 17 95 60
Taylor 0 53 13 66 41

first five sites were located in Brant County and the last three in 
southern Carleton County. Elora and Kemptville are included for 
comparison. Elora was one of the driest areas in southern Ontario 
during the 1978 growing season. In fact, the 41 mm received at the 
Research Station was just 26 percent of normal rainfall in that two 
month period. Just over 1 30 mm were received at the Coombs and Stuart 
farms in Brant Co., and at Kemptville, which is over 80% of normal 
rainfall. The other sites received just under two-thirds of the long- 
time average.

D.M. Brown

Heat Unit Ratings of Check Hybrids

Field corn hybrids have been recommended for production in 
Ontario according to a heat unit system since 1964. New hybrid heat 
unit ratings are based on their relative maturity with check hybrids.
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Most of the check hybrids have changed since 1964. Therefore it was 
decided to determine the accuracy of the present ratings of the check 
hybrids grown in the Ontario Corn Tests.

A series of Heat Unit Test plots were initiated in 1978. 
Tests were conducted at Ottawa, Inkerman, Elora, Ridgetown and Malden. 
Results are shown in Table 27. The official C.H.U. Rating for each 
hybrid are shown along with the dates on which each hybrid reached the 
"desirable" kernel moisture percent and the CHU’s accumulated from 
planting date to the date each hybrid reached that kernel moisture 
percentage at each location. The 1978 accumulated CHU were generally 
less than the published CHU rating for the "early" (2300-2400) and 
"late" (3000-3500) hybrids, but were close to ratings for medium-length
season (2500-2900) hybrids. The hot, dry summer no doubt contributed 
to these differences. Final dry down of most late season hybrids 
occurred in September rather than in October. This resulted in a 
lower CHU accumulation.

D.M. Brown, R.C. Jenkinson
(Kemptville), W. Warren (Ottawa), 
A.D. McLaren (Ridgetown), and 
T. Francis (Harrow)

Response of Corn to Temperature Changes During the Pre-tassel Initiation 
Period

Two separate M.Sc. studies are concerned with this problem. 
One is a growth chamber study in which temperatures were changed 
every 3 days over an 8°C range to simulate air mass changes under 
field conditions. The objective is to determine if the level of 
temperature just prior to tassel initiation makes an appreciable 
difference in the duration of time to tassel initiation and/or in total 
leaf number. Results so far are inconclusive, although there is an 
indication that more leaves are formed under the high temperature 
regime. The other study is not directly related to the response of 
corn to temperature changes, but is designed to determine soil temp
erature at seed depth during emergence and early growth of warm 
season crops, like corn and soybeans. The objective is to develop a 
model (set of equations) to estimate soil temperature at seed depth 
from other measured environmental variables, such as air temperature, 
insolation (sunshine hours), wind and/or humidity, and from an estimate 
of the surface soil moisture conditions.

D.M. Brown, B. Crawford and 
J. Walton
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Table 27 - 1978 corn heat unit test: C.H.U. required by check hybrids from planting date and dates
of reaching "desirable" kernel moisture %.

Hybrid C.H.U.
Rating

Elora Inkerman Ottawa Ridgetown Malden
Date C.H.U. Date C.H.U. Date C.H.U. Date C.H.U. Date C.H.U.

0X551 2300 09/06 2277
ACC0DC103 2400 09/06 2277
ASGROW RX12 2400 09/06 2277 08/24 2285 08/22 23)9
WARWICK TX17 2400 09/07 2303 08/27 2327 08/21 2298
ASGROW RX18 2400 09/11 2382 08/26 2310 08/25 2381
STEWART 2300 2450 09/08 2331 08/28 2341 08/21 2298
ASGROW RX22 2500 09/11 2382 08/29 2361 08/25 2381
STEWART 2501 2500 09/20 2504 09/04 2480 09/01 2524
CO-OP S259 2500 09/21 2526 09/04 2480 09/04 2588
PAG SX111 2550 09/24 2566 09/05 2496 09/03 2563
CO-OP S265 2600 09/25 2578 09/06 2515 09/04 2588
FUNKS G4040 2650 10/05 2681 09/13 2598 09/12 2711 09/05 2556 09/03 2589
STEWART 3701 2800 09/19 2677 09/16 2769 09/10 2693 09/06 2665
N.K. PX20 2800 09/28 2780 09/24 2873 09/14 2791 09/10 2777
PRIDE 2206 2900 09/17 2862 09/11 2807
CO-OP S300 3000 09/18 2884 09/13 2864
FUNKS GAI41 3000 09/18 2884 09/12 2839
WARWICK SL501 3150 09/21 2954 09/14 2885
PIONEER 3780A 3200 09/28 3079 09/18 2988
UNITED H-134 3250 09/26 3046 09/20 3043
PICKSEED XRA4 3350 10/02 3124 09/26 3165
STEWART 3-3301 3500 10/09 3192 09/28 3202
N.K. PX50 3500 10/14 3215 09/28 3202
PLANTING DATE 05/22 05/12 05/16 05/23 05/25
EMERGENCE DATE 05/28 05/23 05/25 N.A. 05/30



Meteorological Aspects of Plant Disease Control

1. Field trials with onions - 1978

A weather-timed spray scheme developed in previous years 
specifies that a fungicide is required before periods favourable for 
infection of onion leaves by Botryt i s squamosa. Rain is normally 
required for wetness to persist long enough for infection to occur. Dew 
alone is not conducive to rapid progress of onion blight in our region, 
therefore sprays may be withheld during periods of dry weather. It is 
also possible to reduce fungicide usage by delaying the start of the 
spray program until some low level of disease is apparent in the field.

Spray-timed schemes with two initial starting criteria were 
compared with a regular spray schedule at the Holland-Bradford Marsh 
(Table 28).

Table 28: Fungicide spray treatments on onions in the Holland Marsh in 
1978.

Program Starting 
Point

(Les ions/ 
Leaf)

No. of 
Sprays 

(Bravo 5F)

% Disease 
on Aug. 29

Yield Grade A Onions 
(>A.5 cm)

50 lb 
bags/ac

Tonnes/ha
re

No spray - 0 11.4 825 48.0
Regular 1 5 1 .5 738 41.3
Early-timed 1 A 1.7 768 43.0
Late-timed 10 1 2.5 923 51.7

Weather conditions were infrequently favourable for blight in 
1978 and an 80% reduction in sprays along with good disease control 
resulted from use of the higher starting criterion. The yields from 
sprayed and non-sprayed treatments were alike, indicating that the 
economic threshold for Botrytis blight lies above 11% diseased tissue 
near harvest.

2. Relation of surface wetness duration to meteorological 
parameters

The duration of surface wetness on leaves and fruits is often 
an important factor controlling the development of fungal diseases in 
plants. For plant protection advisory services, it is therefore 
desirable to predict surface wetness duration (SWD) from meteorological 
data. The ability to make such predictions using recently published 
adaptations of engineering heat transport theory to plant foliage, 
combined with an energy and water budgeting technique, has been 
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investigated over a clipped grass surface and within an apple orchard. 
Continuous measurements of SWD were made by monitoring changes in 
electrical impedance on the surfaces of mock leaves and fruit. These 
observations were supplemented by periodic visual observations of SWD 
on real foliage. Temperature, wind, humidity, rainfall, and components 
of the radiation balance were monitored at the experimental site and/or 
at an hourly-reporting weather station located 300 metres away. Even 
at this early stage of development, the model shows good promise of 
predicting surface wetness duration sufficiently well for operational 
use (Table 29).

Table 29: Observed and predicted onset and ending of surface wetness 
period for a mock leaf.

Date Onset Ending

Observed Predicted Diff(min) Observed Predicted Diff(min)

Aug. 30-31 23:00 23:50 50 9:00 8:25 35
Sept. 1-2 0:30 1:15 A5 6:30 45
Sept. 2-3 0:30 1:15 45 9:20 8:20 60
Sept. 5-6 0:00 0:50 50 9:20 8:50 30
Sept. 6-7 0:00 0:55 55 9:00 6:40 140
Sept. 8-9 0:00 0:45 45 9:30 9:20 10

Average 48 53

P.A. Dzikowsky, M.J. Pedro Jr. and
T.J. Gillespie
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Feasibility of Using Wind Machines to Combat Frost Hazard

During the spring and fall months of 1978, measurements were 
made of the nighttime inversion strength in the first 16 m of the 
atmosphere near Harrow and Blenheim. Inversion strength refers to the 
increase in temperature from near the ground (say, 2 m height) to about 
16 m above the ground. The objective of this study was to determine the 
feasibility of using wind machines as a method of frost protection in 
southwestern Ontario. Recent work in Ontario on measurement of 
inversions in surface layers in regard to frost protection has been done 
at Vineland by Mukammal and Stewart (1975) and by Treidl, Birch and 
Sajeki (1975) near London. Work in California and other places has 
established the effectiveness of various wind machines in relation to 
inversion strength so that information on inversion strength in Ontario 
is all that is needed to answer questions on effectiveness of the wind 
machines in combating frost hazard.

In general, the inversion strengths measured in the previous 
studies in Ontario and in this one are considerably smaller than those 
observed on typical winter frost nights in California. Treidl et al. 
referred to strong inversions as being greater than 3°C over their 
height difference of 1.5 to 13.7 m. On only five of 31 frost nights was 
the inversion greater than 2.8°C, which some have said is the lower 
limit for effective use of wind machines. Mukammal and Stewart found a 
maximum inversion strength of 6.0°C over a height difference of 1.2 to 
22 m for temperatures near freezing. In this present study the mean 
of the maximum 3-hour means on 44 inversion nights was 2.4°C at both 
Harrow and Blenheim. In southern California inversion strengths of 
5 to 7°C are more typical. However, in the Sacramento Valley, inversion 
strengths of 2 to 5.5°C have been observed and Rhodes (1955) states 
that "the weak inversions appear to limit the usefulness of wind 
machines for frost protection unless additional heat is supplied from 
orchard heaters". The mean inversion strengths measured under frost 
conditions at Harrow, Blenheim and London are less than those reported 
from the Sacramento Valley.

Our conclusion from this study, therefore, is that wind 
machines would have limited effectiveness in combating the frost hazard 
in southwestern Ontario.

D.J. Day, L.J. Thomas and K.M. King
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GEOLOGY RESEARCH

The Haplosoil System I I

In working out the phase relationships of open systems such 
as soils, the most important distinction to make is between components 
with chemical potentials (or activities) determined within the system 
and those with chemical potentials determined in the surroundings. 
The former are inert and the latter are perfectly mobile in Korzhinskii's 
(1959) terminology. Note that in this usage, the term inert does not 
necessarily imply that a system is closed to that component.

The haplosoil system is made up of the components SiO2-Al2O3 - 
Fe2O3-K2O-MgO-H2O in classifying these components the soils of the 

humid tropics offer guidance. It is here that in general the most 
advanced stages of weathering occur, and the commonest authigenic 
assemblages appear to be made up of at least two and at most three of 
the following phases: quartz, kaolinite, gibbsite and goethite/hematite. 
This provides justification for considering the weathering system as 
having either two or three determining inert components.

From the compositions of the minerals concerned it is obvious 
that three components that can be chosen are SiO2, Al2O3 and Fe2O3. 
The questions now are: which case is most likely, 2 or 3 determining 
inert components; and if the answer is 2, which of the three should be 
dropped?

The answer to the first question is in fact 2, namely Al2O3 
and Fe2O3. Their concentrations in soil-water are generally at or 
close to saturation with respect to their oxides or hydroxides. This 
is equivalent to their being determining inert. By contrast soil-water 
is usually oversaturated with SiO2 (with respect to quartz) indicating 
that some other phase is controlling it. Amorphous silica (e.g. opaline 
phytoliths) is the most likely. This is equivalent to SiO2 being 
perfectly mobile.

All other components, by difference, must be perfectly mobile 
also, with H2O being the only excess component. Furthermore, is 
likely to have unit activity in virtually all common situations 
foreseeable in soils.

This means that phase relations in the system can be projected 
onto the Al2O3-Fe2O3 join, and solved in terms of the independant 
compos it ionar parameters of the soil solution (Figure 12).

This diagram helps explain a number of features of soil
mineralogy. For example most soil water compositions plot in boxes 1 
and 5 the stability fields where assemblages made up of kaolinite, 
goethite and gibbsite are found. Indeed, these appear to be the
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Fig. 12: Assemblages in the haplosoil system with Al2O3 and Fe2O3 
as determining inert components. Gi = gibbsite, 
Go = goethite, K kaolinite, I = illite, S = smectite.
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commonest assemblages formed in the humid tropics. Assemblages 
containing 2:1 sheet silicates can be achieved by increasing activities 
of K+, Mg++ or H4SiO4, or by decreasing acidity.

Ward Chesworth

Studies of Coastal Sediments, Soils, and Biota, James Bay, Ontario, 
Canada

The principal objectives of the research are to describe and 
sample representative geomorphological units from mean low tide mark 
to coastal forested beach ridges, and to characterize their sediments 
and soils in order to determine the genesis of coastal features and the 
relationship of coastal environments to the habitats of migratory birds.

Objectives of the 1978 season include the following:

(a) To survey the coastal environments, sediments and soils between 
the Albany River and Ekwan Point, and Akimiski Island (Figure 13). 
This area is of particular interest because of large inputs of fresh 
water and sediments into the Bay by major rivers, the sheltering effect 
of Akimiski Island and associated shoals, and the funneling of tides 
and longshore currents into the Akimiski Strait. Although the Ontario 
coast forms a study unit, differences exist in its geomorphology due 
primarily to bedrock types, different glacial landforms, and predominance 
of large rivers discharging into the Bay in the shadow of Akimiski Island. 
Southern marshes and tidal flats are important predominantly as feeding 
habitats for migratory birds (they are the last stop-over before their 
long southern flight). Northern coastal ecosystems retain their 
importance both as feeding and breeding habitats, particularly in 
Akimiski Island,

(b) To analyze the geomorphology and sediment dispersal processes 
active in Akimiski Strait, which is a shallow emergent area strongly 
affected by reversing tidal currents.

(c) To determine seasonal changes that occur in typical tidal flats 
and marshes, such as at North Point (NPD, Figure 13). The survey of 
remote areas is limited to brief visits and observations during 
favourable weather conditions. Processes are inferred from their 
legacies on the landscape and in sedimentary sequences. The study of a 
representative coastline was designed to calibrate inferences derived 
from the regional study, and to analyze seasonal variations of an 
ecosystem important as a feeding habitat for migratory shorebirds.

(d) To study environments and sediments of lower reaches of the 
Attawapiskat River, and of selected stratigraphic bank sequences of the 
Harricanaw, Moose, Albany and Ekwan Rivers. To date little is known
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Fig. 13: Location map of sites - Transects south of the Albany River were 
studied in 1977. Squared areas are locations of special studies.
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about behaviour of the rivers in this area (entrenching rivers), or of 
the materials they transport. Because of crustal rebound, rivers are 
cutting through older coastal and alluvial sediments, and locally 
through galcial or bedrock substratum. A significant but as yet 
unknown amount of sediment is eroded from the banks along the streams 
and a portion of this material reaches the coasts, particularly during 
spring floods.

I.P. Martini, R. Protz, D. Grinham, 
W.A. King, K.E. Clarke
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ACTIVE RESEARCH PROJECTS

SOIL SCIENCE

Soil Physical Chemistry

Factors affecting frost heaving of forage species. B.D. Kay.
Ontario Ministry of Agriculture and Food.

Quantitative characterization of heat, water and solute transport 
In f reez i ng soils. B.D. Kay.
Natural Sciences and Engineering Research Council, Inland Waters 
Directorate of Environment Canada.

Study of freezing processes in soil columns using the dual 
gamma sensing technique. B.D, Kay, P, H. Groenevelt.
Natural Sciences and Engineering Research Council.

Effect of envelope pressure on water flow in freezing soils.
P.H, Groenevelt, B.D. Kay.
Natural Sciences and Engineering Research Council.

Soil Physics

Physics of water and chemical transport in soils. D.E. El rick. 
Natural Sciences and Engineering Research Council, Ontario 
Ministry of Agriculture and Food.

Waste Disposal and Pollution Control

Land disposal of sewage sludge. T.E. Bates, A. Haq, Y.K. Soon. 
Ontario Lottery through the Ontario Ministry of Environment.

Agriculture and Water Quality

The movement of water and nutrients into the soil beneath 
unlined manure storage ponds. M.H. Miller, J.B. Robinson 
(Environmental Biology).
Ontario Ministry of Agriculture and Food and Agriculture Canada.
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Soil-Plant Relat ions

Development and evaluation of methods for prediction of macro- 
and micronutrient requirements for field crops. T.E, Bates, 
S.C. Sheppard, R. Johnston (Ridgetown College of Agricultural 
Technology).
Ontario Ministry of Agriculture and Food.

Evaluation of macronutrient requirements for corn. T.E. Bates, 
S.C. Sheppard, W. I . Findlay (Agriculture Canada), C.K. Stevenson 
(Ridgetown College of Agricultural Technology).

Response of protein and oil seed crops to fertilizer. T.E. Bates, 
S.C. Sheppard, D.J. Hume (Crop Science).
Ontario Ministry of Agriculture and Food.

Denitrification in soils. E.G. Beauchamp.
Natural Sciences and Engineering Research Council.

Evaluation of corn hybrids and breeding lines for macronutrient 
and micronutrient requirements. E.G. Beauchamp, L.W. Kannenberg, 
(Crop Science), R.B. Hunter (Crop Sc ience).
Ontario Ministry of Agriculture and Food.

Time of application and source of nitrogen on corn. E.G. Beauchamp, 
C.T. Corke (Environmental Biology).
Ontario Ministry of Agriculture and Food.

Use of nitrification inhibitors with preplant N and time of N 
fertilizer application on winter wheat. E.G. Beauchamp, 
L.A. Hunt (Crop Science).
Ontario Ministry of Agriculture and Food.

Effect of soil physical conditions on plant growth. J.W. Ketcheson. 
Ontario Ministry of Agriculture and Food.

Effects of tillage practices on soil properties and on growth 
and yield of corn. J.W. Ketcheson, T.B. Daynard (Crop Science), 
H. Lee (Engineering).
Ontario Ministry of Agriculture and Food, Imperial Oil Limited.

Surface movement of soil and nutrients as influenced by tillage 
and stover management. J.W. Ketcheson, M.H. Mi Iler.
Ontario Ministry of Agriculture and Food, Agriculture Canada.

Reactions at the soil-root interface and their significance in 
plant nutrition. M,H. Miller.
Natural Sciences and Engi ne’er i ng Research Council.

Fertilizer use in the production of grass for esthetic purposes.
R.W. Sheard.
Ontario Ministry of Agriculture and Food, Canadian Industries Ltd.
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Forage systems as nitrogen sources in crop production. R.W. Sheard. 
Ontario Ministry of Agriculture and Food.

Interaction of soil drainage, species and plant nutrition.
R.W. Sheard.
Ontario Ministry of Agriculture and Food.

The requirement for sulphur in Ontario crop production.
R.W. Sheard.
Ontario Ministry of Agriculture and Food.

Time and rate of application and source of nitrogen for grass 
production. R.W. Sheard.
Ontario Ministry of Agriculture and Food.

Time-of application and placement of phosphorus and potassium 
for grasses, legumes and mixtures. R.W. Sheard.
Ontario Ministry of Agriculture and Food.

Characterization, identification, degradation and availability 
of phosphorus from organic phosphorus compounds in soil.
R. L. Thomas.
Natural Sciences and Engineering Research Council.

Relationship of the complexing capacity of soil organic matter 
and the availability and measurement of metals in soils.
R.L. Thomas.
Ontario Ministry of Agriculture and Food, Natural Sciences and 
Engineering Research Council.

Resources, Inventory, Planning and Development

Processes of soil formation, L.J. Evans.
Natural Sciences and Engineering Research Council.

The use of existing geological and pedological information in 
predicting land use problems. L.J. Evans.

Development of an agricultural land productivity model for 
Ontario. M.H. Miller, D.M. Brown, E.E. Mackintosh, T.P. Phillips 
(School of Ag. Econ. and Ext. Ed.) and B. E. Smit” (Dept. of Geog.) 
Agriculture Canada and Ontario Ministry of Agriculture and Food.

Methodology study and development of a data base for rural land 
evaluation in Ontario. D.M. Brown, E.E. Mackintosh, J.A. Mage 
(Geography), B.E. Smit (Geography]”, T.P. Phill ips (Ag. Econ. 
and Ext. Ed.), R.S. Rodd (Center for Resources Development).
Agriculture Canada and Ontario Ministry of Agriculture and Food.
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Analysis of the characteristics of soil-plant systems which 
affect the backscattering coefficient of synthetic aperture 
radar systems. B. Brisco and R, Protz.
Agriculture Canada.

Genesis and Classification of selected soils from Sarawak, Malaysia. 
K. S. Loi and R, Protz.
Canadian International Development Agency.

Genesis of northern Ontario gleysolic, podzolic, cryosol ic and 
organic. R. Protz.
Natural Sciences and Engineering Research Council of Canada.

Geomorphological sedimentological and pedological studies in the 
coastal zone of the Hudson Bay Lowlands. I.P. Mart ini and R. Protz. 
C.S.W., Fisheries and Environment.

Locating the potentially most profitable soils for growing grapes 
in areas bordering Lake Erie, R. Protz, K.M. King, G. W. Thurtel1, 
S. Collins (Engineering).
Wine Council of Ontario.

Micromorphology of Canadian cryosols. R, Protz, J.A. McKeague 
(Soil Research Institute), C. Tarnocai (Agricultore Canada).
Natural Sciences and Engineering Research Council.

Mineralogical and micropedological characterization of soils from 
active soil surveys in Ontario. R. Protz.
Ontario Ministry of Agriculture and Food.

Quantification of chemical and physical changes on individual 
mineral grains during soil genesis. R. Protz.
Natural Sciences and Engineering Research Council of Canada.

Quantification of soil sturcture. R. Protz.
Natural Sciences and Engineering Research Council of Canada.

AGROMETEOROLOGY

Climate and field crop production potential. D.M. Brown and 
other O.M.A.F. and University personnel.
Ontario Ministry of Agriculture and Food, Agriculture Canada.

Modelling the phenological development of grain crops in relation 
to the weather. D.M. Brown.
Agriculture Canada.
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Observation, compilation and analysis of current and past weather 
records. D.M. Brown, T.J. Gillespie, K.M, King.
Ontario Ministry of Agriculture and Food.

Meteorological aspects of integrated pest control. T.J. Gillespie.
J.C. Sutton (Environmental Biology).
Ontario Ministry of Agriculture and Food, Ontario Ministry of 
Env i ronment.

Study on the potential air pollution damage to primary producers 
in Arctic and sub-Arctic environments. T.J. Gillespie.
Atmospheric Environment Service.

The effects of water potential on stomatai and internal plant 
diffusive resistances for water vapour and carbon dioxide.
G.W. Thurtell.
Natural Sciences and Engineering Research Council.

Plant water status as related to crop productivity and crop 
production. G.W. Thurtell, L.A. Hunt (Crop Science).
Ontario Ministry of Agriculture and Food, National Research Council, 
Atmospheric Environment Service.

Soil-plant water relationships. G.W. Thurtell .
Agriculture Canada.

Turbulent transport processes above terrestrial surfaces and
within plant canopies. G.W. Thurtell.
Atmospheric Environment Service.

Water potential and water movement in the soil-plant atmosphere 
system. G.W. Thurtell.
Natural Sciences and Engineering Research Council.

GEOLOGY

Evolution of recent and ancient sand seas; presently of 
El Gran Desierto, Mexico. M.E. Brookfield.
Natural Sciences and Engineering Research Council.

Palaeoenvironments of the Middle Ordovician carbonates of 
southern Ontario. M.E. Brookfield.
Natural Sciences and Engineering Research Council.

Radiometric dating of rocks across the Indus sutre zone, India 
and Pakistan. M.E. Brookf i eld (co~ordinator) with Universities 
of Toronto, McMaster, Dalhousie and Lahore (Pakistan) and 
Wadia Institute of Himalayan Geology (India).
Funded by various sources by the participants. Brookfield - 
Natural Sciences and Engineering Research Council.
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Stratigraphy, palaeontology and tectonics of the mesozoic rocks 
of the Coast and Cascade Ranges, British Columbia. M.E. Brookfield. 
Natural Sciences and Engineering Research Council.

Stratigraphy and sedimentology of the Pleistocene deposits 
between Oshawa and Port Hope, Ontario. M.E, Brookfield, 
I.P. Martini and Sherbrooke University.
Natura1 Sciences and Engineering Research Council.

The chemical weathering of igneous rocks - a theoretical, 
experimental and field approach. W. Chesworth.
Natural Sciences and Engineering Research Council.

Mineral-equilibria in the system SiO2-Al2O3-Fe2O3-K2O-MgO-H2O 
applied to soils. W. Chesworth.
Natural Sciences and Engi neer i ng Research Council.

Analysis of the Grand River watershed. I.P. Martini. 
Natural Sciences and Engineering Research CounciI.

Comparative studies between Alpine and Appalachian sedimentary 
ba s i n s. I.P, Martini.
Natural Sciences and Engineering Research Council, Centro 
Nazionale Delle Richerche (Italy).

Sedimentology of coastal sediments of James Bay. I.P. Martini.
Natural Sciences and Engineering Research Council.

Sedimentology and weathering of pleistocene and modern sediments.
I.P. Martini.
Natural Sciences and Engineering Research Council.
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UNDERGRADUATE EDUCATION
Table 30: Diploma and undergraduate courses presented during 1978/79.

Course
Number Course EnrolIment

Diplom a

87-010 Principles of Soil Science 164
87-011 Soil Management for Crop Production 166
87-020 Land Use and Environmental Quality 45

Deg r e e

46-100 Principles of Geology 79
46-104 Study of the Earth 15
46-203 Palaeontology 39
46-205 Glacial Geology 19
46-210 Mineralogy 10
46-250 Remote Sensing 34
46-306 Hydrogeology 37
46-307 Petrography 4
46-404 Geology of Canada 23
46-408 Geochemistry of Weathering 5
46-409 Sedimentology 9

64-303 Meteorology and Climatology 50
64-304 Meteorology and Climatology 66
64-403 Agrometeorology 35
64-405 Microclimatology 11
64-416 Intermediate Meteorology 13

87-100 Land Resources and Man 21
87-200 Soil Science 561
87-201 Soil Planned Environments 33
87-302 Soil Classification 35
87-305 Land Utilization 66
87-310 Resources Management 29
87-311 Resources Field Camp 40
87-350 Land and Water Use in Tropical Countries 17
87-401 Soil Chemi stry 18
87-402 Soil Phys i cs 33
87-405 Soil Management 96
87-406 Problems Land Resource Science I 16
87-407 Problems Land Resource Science II 6
87-408 Environmental Quality 8
87-410 Soil Plant Relations 21
87-415 Resources Management II 29

84



Table 31: May 1979 graduates in Soil Science, Resources Management 
and Earth Science.

Name Home Town

Soil Science Majors

Barbara H. GilIwald 
Thomas Eric HiIborn 
Edward Joseph Mozuraitis

Laurel, Ontario 
Guelph, Ontario 
St. Laurent, Quebec

Sharon Dawn Sheehey Willowdale, Ontario

Resource Management Majors

Linda Ann Ammerman Mount Forest, Ontario
Robert James Cutler Burlington, Ontario
Roger Charles Donais Dresden, Ontario
Dennis Ross Durie Strathroy, Ontario
Peter Ronald Evans Richmond Hill, Ontario
Graham John Gambles Kirkland Lake, Ontario
Eileen M. Harvey Woodstock, Ontario
George James Ivanoff Don Mills, Ontario
Jean-Denis Methot Vankleek Hill, Ontario
Robin Kenneth Opersko Waterford, Ontario
Nancy Ann Petras Stoney Creek, Ontario
Scott Wesley Poole Trenton, Ontario
Bruce Alexander Prime Niagara Falls, Ontario
Jeffrey Michael Robbins Don Mills, Ontario
Ian Sandison Rumbles Binbrook, Ontario
Brian Kendrick Shaw Stratford, Ontario
Gary Reginald George Sparks Ottawa, Ontario
John Anthony Szymanski Guelph, Ontario
Inger Lorelei Tai Kingston, Jamaica, W.Indies
John Alexander Thayer Haliburton, Ontario
Aubrey Russell Tozer Lion's Head, Ontario
Raymond Charles Valaitis Stroud, Ontario
Randal Michael Whitteker Picton, Ontario
Lorilee Helen Wright Thunder Bay, Ontario

Earth Science Majors

Allan Thurston Guelph, Ontario
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GRADUATE EDUCATION

Table 32: Graduate students and supervisors - Winter Semester, 1979*

M.Sc. Students Supervisor Ph.D. Students Supervisor

Soil Science Program

J. Belisle L.J. Evans M.R. Appiah R.L. Thomas
B.G. Brisco R. Protz V.K. Bhatnagar M.H. Miller
V.J. Buiman J.W. Ketcheson C.A. Fox R. Protz
A.M. Chege J.W. Ketcheson N.W. Foster E.G. Beauchamp
K.E. Clarke I .P. Martini K.B. Laryea D.E. Elrick
D.F. Grinham I ,P. Martini A.C. Sp i res T.E. Bates
C.G. Heath E. E. Mack i ntosh
W.A. King I .P. Martini
K.A. Loi R. Protz
P.R. Marshall E.G. Beauchamp
T.L. Monks E.G. Beauchamp
A.N. Montgomery E.E. Mack i ntosh
P.A. Nelson M.H. Miller
M.J. Robin D.E. El rick
J.G. Rowsell M.H. Miller
E. E. Sanchez B.D. Kay
N.G. Shongwe T.E. Bates
J.M. White J.W. Ketcheson
J.C. Yeomans E.G. Beauchamp

Agrometeorology Program

M.M. Abdul-Ghan i D.M. Brown 0. Brunini G.W. Thurtell
B.E. Crawford D.M. Brown B.W. Grace T.J. Gillespie
D.J. Day K.M. King W.G. Pierce G.W. Thurtell
P.A. Dzikowski T.J. Gillesp i e J.I. Walker G.W. Thurtell
S.F. Foong D.M. Brown J.D. Wil son G.W. Thurtell
N.J. L i v i ngston G.W. Thurtell
M.J. Pedro T.J. Gillespie
V.J. Walton D.M. Brown

Centre for Resources Development Program (registered in L.R.S.)

W.K. Elrick D.W. Hoffman
L.E. Smith D.W. Hoffman
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Table 33: Graduate degrees conferred October 1978, February and June, 1979*

Student Degree Supervisor Thesis Title

Soil Science Program

A.M. Chege M.Sc. J.W. Ketcheson Effect of organic material concentra
tion and placement on soil aggrega
tion.

N.W. Foster Ph.D. E.G. Beauchamp The importance of chemical reactions 
and microbial activity in immobilizing 
urea nitrogen in Jack Pine humus.

D.K. Friesen Ph.D. M.H. Miller Lime-phosphorus-zinc interactions and 
nutrient balance in ultisols of 
Nigeria.

l.F. Ike Ph. D. G.W. Thurtell Water relations of indoor-grown 
Cassava (Manihot species).

M.S. Kargbo M.Sc. R.W. Sheard Effect of nitrogen on the absorption 
of surface applied fertilizer phos
phorus by bromegrass (Bromus inermi s L.)

K.B, Laryea Ph.D. D. E. Elrick Solute dispersion in soil.

K.J. Loebel M.Sc. D.W. Hoffman Soil modification and plant growth on 
subsoil treated with a sludge leaf 
mixture.

P.R. Marshall M.Sc. E.G, Beauchamp Miscible displacement investigations 
of denitrification in soils.

N. G. Shongwe M.Sc. T.E. Bates Comparison of methods of measuring 
plant-available potassium in southern 
Ontario soils.

J.C. Yeomans M.Sc. E.G. Beauchamp Limitations of the ’’acetylene blockage 
technique" for denttrification studies.

Agrometeorology Program

A. K. Skretkowicz M.Sc. G.W. Thurtell Comparative water stress studies on 
drought resistant and susceptible 
corn grown in chamber and field 
env i ronments.

L.J. Thomas M.Sc. K.M. King Agrotopocl imatological studies in the 
Sparta and Blenheim study areas with 
respect to freeze incidence.

V.J. Walton M.Sc. D.M. Brown The response of corn (Zea mays L.) to 
temperature changes on a three-day 
cycle during the emergence to tassel 
initiation period.
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SEMINARS, WORKSHOPS AND VISITING SCIENTISTS

SEMINARS

J. Ahlrichs, Department of Agronomy, Purdue University, West Lafayette, 
Indiana, U.S.A.
Introductory undergraduate courses in soil science at Purdue.

D. Bates, Ontario Center for Remote Sensing, Toronto.
The Ontario Center for Remote Sensing - Its potential for 
assisting OIP programs.

G. Blair, Department of Soil Science and Agronomy, University of 
New England, Armidale, N.S.W., Australia.
Phosphorus and sulfur research being conducted at Armidale.

R.G.D. Davidson-Arnott, Department of Geography, University of Guelph. 
Nearshore sediments of Nottawasaga Bay.

T. Ellis, Ontario Center for Remote Sensing, Toronto.
A perspective on the Ontario Land Inventory (O.L.I.) program.

E.J. Kamprath, Department of Soil Science, North Carolina State 
University, Raleigh, North Carolina, U.S.A.
Nitrogen management for corn,

A.J. Peck, Division of Land Resource Management, CSIRO, Perth, Australia. 
Soil physics research in the Division.

K.M. Pretty, Potash/Phosphate Institute of Canada, Toronto.
My philosophy of soil fertility research for the 19801s.

C. Rudeforth, Soil Survey of England and Wales, Aberystwyth, Wales.. 
The utility of soil probability maps in soil survey.

H.M. Taylor, USDA, Ames, Iowa, U.S.A.
The role of rooting characteristics in the supply of water to 
plants.

P.J. Wierenga, Department of Agronomy, New Mexico State University, 
Las Cruces, New Mexico, U.S.A.
Soil physics research in the Agronomy Department.
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WORKSHOPS

Tillage Workshop on Characterizing Soil Physical Conditions, organized 
by J.W. Ketcheson, Land Resource Science.

Soil Moisture Regime Workshop, organized by R.K. Jones, Ontario Institute 
of Pedology.

VISITING SCIENTISTS

A.R.G. Lang, Division of Environmental Mechanics, Canberra City, A.C.T., 
Australia.

H. Pinto, Department of Plant Physiology, University of Campinas, Brazil.

E. Pulver, Institute of Tropical Agriculture, Ibadan, Nigeria.

D.E. Smiles, Division of Environmental Mechanics, Canberra City, A.C.T. 
Austral ia.

C.B. Tanner, Department of Soil Science, University of Wisconsin, 
Madison, Wisconsin, U.S.A.
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PERSONNEL, ONTARIO INSTITUTE OF PEDOLOGY

ONTARIO MINISTRY OF AGRICULTURE AND FOOD

Professional

M.N. LANGMAN, B.Sc., M.Sc. (Queens), Pedologist. (Ext. 8773).

G.T. PATTERSON, B.Sc. (Alberta), M.Sc. (Guelph). (Ext. 87^6) .

L.W. SCHUT, B.Sc. (Guelph), Pedologist. (Ext. 8777) -

B. VAN DEN BROEK, B.Sc., M.Sc. (Guelph), Pedologist. (Ext. 8742).

W.D. WHITE, B.Sc. (Guelph), Pedologist. Resigned 1978.

E.A. WILSON, B.Sc. (Guelph), Pedologist. (Ext. 2476).

AGRICULTURE CANADA

Professional

C.J. ACTON, B.S.A., M.Sc. (Saskatchewan), Ph.D1. (Guelph), Senior 
Pedologist. (Ext. 2483).

B.H. CAMERON, B.Sc. (Agr.) (Guelph), Pedologist. (Ext. 2272).

J.E. GILLESPIE, B.S.A. (Guelph), M.S.A. (Toronto), Pedologist. 
Temporary contract position.

C.G. HEATH, B.Sc. (Guelph), Pedologist. Transferred April 1978.

R.K. JONES, B.Sc. (Victoria), M.Sc. (British Columbia), Forest 
Ecologist. (Ext. 3120).

E.W. PRESANT, B.S.A. (Toronto), M.Sc. (CarIeton), Pedologist. 
(Ext. 2741).

R.E. PURDON, B.Sc. (Agr.) (Guelph), Pedologist. Temporary contract 
position.

L.J.P. VAN VLIET, B.Sc. (Agr.) (Deventer, Holland), M.Sc. (Guelph), 
Land Use Specialist. Transferred March 1978.

G.J. WALL, B.Sc. (Agr.), M.Sc. (Guelph), Ph. D. (Ohio State), Pedologist, 
(Ext. 2485).
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Clerical/Technical Staff

P.D. Ellis - Clerk Stenographer. (Ext. 2643).
B.K. Hohner - Research Technician. (Ext. 8175).
R.L. Viitala - Research Technician. (Ext. 8175).

LAND RESOURCE SCIENCE

Professional

L.J. EVANS, B.Sc. (Southampton), Ph.D. (Wales), Assistant Professor. 
Soil classification and mineralogy. (Ext. 3017).

D.W. HOFFMAN, B.S.A., M.S.A. (Toronto), Ph.D. (Waterloo), Professor. 
Land Use. Resigned 1978.

K.M. KING, B.S.A. (Toronto), M.S., Ph.D. (Wisconsin), Professor and 
Coordinating Director of the Institute of Pedology. 
(Ext. 2447 and 2448).

E.E. MACKINTOSH, B.S.A. (Saskatchewan), M.Sc. (British Columbia), 
Ph.D. (Adel aide), Associate Professor. Land Use.
(Ext. 2486).

R. PROTZ, B.S.A., M.Sc. (Saskatchewan) Ph.D. (Iowa State), Professor. 
Soil genesis and classification; soil variability. 
(Ext. 2481).

N.R. RICHARDS, B.S.A. (Toronto), M.S. (Michigan State), D.Sc. (Laval), 
Professor. Soil classification and land use. (Ext. 3194).

Clerical/Technical Staff*

* Supported through OMAF Programs 39 and 67.

J.L. Cook - Data Clerk. (Ext. 2476).
J. Hansen - Research Assistant. Land Use. Resigned 1978.
B. Kwan - Technician. (Ext. 8175).
S. Lambe - Data Clerk. Resigned 1978.
T. McCarrick - Technician. (Ext. 8167).
A. McLennan - Cartographer. (Ext. 3364).
C. Miller - Technician. (Ext. 8175).
F.I. Peer - Stenographer. (Ext. 8747).
W.E. Worthy - Research Assistant. Land Use. (Ext. 8579).
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THE INSTITUTE

The Ontario Institute of Pedology is a coordinating agency 
established to undertake soil resource inventories and research on 
soil genesis, morphology, classification, characterization, mapping 
and interpretation of the soils of Ontario. At present, the coopera
ting agencies in the Institute are the University of Guelph, through 
the Department of Land Resource Science; Agriculture Canada, through 
the Land Resource Research Institute, and the Ontario Ministry of 
Agriculture and Food, through the Food Land Development Branch. The 
"Institute" is based at the University of Guelph, Guelph, Ontario.

The Institute of Pedology carries on the important work 
previously conducted by the Ontario Soil Survey, however, with 
somewhat broadened objectives which includes the following:

1. To maintain a continuous and coordinated soil survey program in 
Ontario to provide the soil resource data necessary for making land 
use decision.

2. To provide basic research information on soil genesis, classifica
tion and mapping for improving existing knowledge, inventory 
techniques, soil correlation activities and land use interpretations.

3. To develop and quantify land evaluation techniques; to assess the 
suitability of land for man's use in agriculture, forestry, 
recreation, rural planning and other related uses in cooperation with 
others.

4. To compile, interpret and publish in a systematic manner the 
information obtained from soil resource inventories and associated 
research studies in the form of soil reports, maps and other publica
tions.

5. To provide practical field training for Individuals requiring an 
increased knowledge of soil survey and mapping.

6. To respond to requests for assistance and/or cooperation from 
other institutions concerned with pedological data.
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SOIL RESOURCE INVENTORIES

INVENTORY PROJECTS

Soil survey information provides an essential physical
resource base for making sound land use decisions. Surveys are 
presently underway in areas of the province where the existing soils 
information is not adequate to meet the demands imposed by competetive 
or intensive uses of land, or in areas which previously did not have 
information on the soil resources.

A summary of activities and the status of the various 
inventory projects are outlined in Table 1.

Figure 1 shows the counties and regions of Ontario in which 
soil resource inventories are currently underway.

SOIL MAP REPRINTING

In many counties of southern Ontario the original supply of
soil maps and reports has been depleted to the point that this infor
mation is no longer readily available to the potential user (see 
Figure 2). In many of these, it is considered that the quality of 
soils information is adequate for many uses, consequently color 
reproduction of the existing soil maps is planned. This is a 
temporary measure intended to alleviate present and short-term future 
demands until a time when more comprehensive soil studies can be 
carried out in these areas.

Soil maps for the counties of Welland, Essex, Kent, Elgin,
Durham, Peel, Simcoe and Prince Edward are to be reproduced using 
photographic techniques, and will be again available during 1979.

For a selected group of other counties, representing those
having more recent soil surveys, reprinting is being carried out on 
up-dated base maps. The maps are being re-drawn and the soil survey 
information digitized (stored in the soil data bank), which enables 
the computer generation of interpretive maps for the county. The 
counties which are being re-printed using this approach are listed 
below, with the expected printing dates being indicated.
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Table 1: Status of active soil survey projects in Ontario.

Projects Scale Activity in 1978 Anticipated
Publicat ion 
Date

Six Agricultural Subwatersheds 
in Ont., I.J.C. Project.

1 :25,000 Soil maps completed, report completed for I.J.C. Published
Jan., 1979

Soils, Capability and Land Use in 
the Ottawa Urban Fringe.

1 :25,000 Report and maps completed. 1979

Peterborough County 1:63,360 Soil map at the printing stage in Cartography Unit, Ottawa; 
final editing of soils report in progress.

1979

Regional Municipality of Waterloo 1:20,000 Soil mapping completed in Beverly Township annexed portion 
(4,350 ha). Cartographic preparation of soil map in 
progress, Cartography Unit, Ottawa.

1979

Thunder Bay Map Sheet (52A) 1:50,000 & 
1 :250,000

Soil map in preparation in Cartography Unit, Ottawa 
(digitizing stage); first draft of soils report completed.

1979

Timmins-Noranda Rouyn Map Sheet 
(42A, 32D)

1:50,000 5
1 :250,000

Soil map in preparation in Cartography Unit, Ottawa 
(printing stage); soils report nearly completed.

1980

Sault Ste. Marie-Blind River Map 
Sheets (41 J, 41K)

1:50,000 S 
1:250,000

Soil map in preparation in Cartography Unit, Ottawa; first 
draft of soils report completed.

1980

Sudbury Map Sheet (41 I) 1:50,000 & 
1 :250,000

Soil maps in preparation in Cartography Unit, Ottawa; first 
draft of soils report completed.

Brant County 1:25,000 Some field sampling conducted, compilation of soils informat
ion on photo-mosaic base was commenced; first draft of soils 
report nearly completed.

1980

Middlesex County 1:50,000 Editing of photomaps continued, preparation of the soils 
report in progress.

1980

Regional Municipality of 
HaIdimand-Norfolk

1 :25,000 Field mapping continued, approximate!y 158,000 acres mapped 
in 1978, region 80% completed. Six preliminary soil maps 
prepared for portions of the region in which mapping 
completed.

Regional Municipality of
Ottawa-Carleton

I : 50,000 Field mapping continued, approximately 125,000 acres mapped 
in 1978 bringing region to 72% completion. Preliminary soil 
maps prepared for 2 areas in which mapping completed.

Cochrane-Kapuskasing Map Sheets 
(42H, 42G)

1:50,000 & 
1:250,000

Field checking was continued, first draft of soils report 
completed.

Dryden (52E), Kenora (52F), 
Fort Frances (52C), North Bay 
(3IL), Gogama (41P, 3IM)
Map Sheets.

1 -.50,000 &
1 :250,000

Field mapping completed, final editing and correlation are 
required, reports not written.



Figure 1: Ontario County soil maps and reports in the process of production (1978) (1978 County



Figure 2: Availability of Ontario County soil maps and reports (1372 county boundaries).



York......................... 1979 Grey............................... 1980
Glengarry.............. 1979 Bruce............................ 1980
Ontario.................. 1979 Essex............................ 1981
Lambton.................. 1979 Simcoe.......................... 1981
Perth....................... 1979 Peel............................... 1981
Huron....................... 1980 Prince Edward.......... 1981

On completion of the map re-printing, these county soil maps 
again will be available through the Information Branch, Ministry of 
Agriculture and Food, Queen's Park, Toronto.
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RESEARCH PROJECTS

Investigation of Surficial Groundwater Properties of Soils of the 
HaIdimand-Norfolk Region

Surface groundwater fluctuation was studied at 15 locations 
in the Haldimand-Norfolk region during the past year. Most sites 
were located where farmers have rain gauges and provide information to 
the Extension Branch, O.M.A.F. on rainfall amounts. One site was 
located where studies were being conducted on moisture relationships 
in heavy clay soils. Other sites were located on the Horticulture 
Research Station near Simcoe, and on a survey field of the Tobacco 
Substation near Delhi, Ontario. Additional sites are being established 
in the region, and all sites monitored throughout the year. The study 
will continue for the duration of the inventory program in the area.

E.W. Presant

Investigation of the Soil Moisture Regimes of Some Fine Clayey Soils 
of the Haldimand-Norfolk Region, Ontario

Problems have arisen in soil classification during the soil 
survey of the Regional Municipality of HaIdimand-Norfolk where strict 
interpretation of the mottle patterns of some soils has led to 
drainage groupings which appear to be unacceptable e.g. morphology 
indicative of poor drainage appearing on landscapes not normally 
thought to be poorly drained.

Two sequences of soils of the Haldimand catena near Cayuga 
were chosen for study. One sequence is under forage crops and the 
other is under a stand of mature mixed native hardwoods. Each sequence 
consists of three sites: crest, mid-lower, and toe positions of 4-5% 
slopes, 10-20 m in length.

Gravimetric moisture content is being determined at each 
site at 3-week intervals during the growing season (May-November). At 
the central point of each site soil pits were sampled for the following 
studies:

1. undisturbed cores for water retention curves - to establish field 
capacity, to estimate the duration of saturation and pore-size 
distribution;
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2, undisturbed samples for thin section analysis to examine pore 
patterns, mottles, and translocated clay;

3. undisturbed cores for hydraulic conductivity measurements to 
estimate the downward rate of water movement in each horizon;

4. samples for routine lab analysis to characterize particle size 
distribution, pH, CaCO3 equivalent, clay-sized mineralogy, organic 
matter content, extractable iron and aluminum,

Site and profile descriptions were encoded for entry of data 
into the Canada Soil Information System.

G.T. Patterson and E.E. Mackintosh

Micromorphological Investigation of the "Mottling" Characteristics of 
Soils Developed on Fluvial Sand, Ha Idimand-Norfolk Region, Ontario

This investigation arose from problems encountered while
determining the drainage of soils on medium and coarse textured 
materials employing the criteria outlined in the Canadian System of 
Soil Classification (1978). Mottles of hydrated ferric oxide, which 
are used as partial indicators of soil drainage, were difficult to 
isolate from the heterogeneous matrix colours of soils in Norfolk 
County with the "naked-eye".

A modal profile developed on fluvial sand at the Tobacco
Research Station near Delhi, Ontario, was chosen for study. The soil 
profile was described in detail and each horizon sampled for 
micromorphological study. Duplicate samples were taken where 
apparent "mottling" occurred.

M.N. Langman

The Prediction of Grain Corn Yields on a County Basis in Southern 
Ontario

The objective of this study was to examine the relationship 
between grain corn yields in southern Ontario and three selected 
parameters, including capability classification for agriculture, the 
available corn heat units, and a measure of agricultural extent. All 
data were taken from previously published sources. Grain corn yield
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(5 year mean) for each of 39 counties or regional municipalities in 
southern Ontario was taken as the dependent variable. Regression 
analysis was the principal statistical technique used.

It was concluded that, at least on a broad scale, the CLI 
Agricultural Capability maps can be used as useful predictors of grain 
corn yield in southern Ontario. However, corn heat unit availability 
in the study area seems to be equal in importance to soil character
istics and should be used in conjunction with soil-based information. 
The interpretation of the agricultural extent index is more difficult 
but the suggestion is that land physically suited to corn production 
does not reach its full production potential if it is dispersed or 
fragmented.

Kent, Prince Edward, and the eastern counties did not follow 
the pattern established in neighboring counties. These areas require 
further study in terms of such factors as management decisions, 
crop distribution, climatic factors in addition to corn heat units, and 
possible re-evaluation of the agricultural rating of their soils.

G. T. Patterson

The Collation of Historical and Current Soil Resource, Soil 
Productivity and Soil Management Data in Ontario

The objective of this project is to provide a computerized 
data base for assessing soil-productivity-management-climate 
relationships for the major crops and crop producing areas of Ontario. 
This data will be very beneficial for improving soil interpretations 
for agronomic uses, for determining climate-productivity relationships, 
and for land evaluation studies.

The sources of data best suited for the Performance/ 
Management file of the soil data bank (CanSIS) were found to be crop 
variety trials performed by federal and provincial government research 
agencies, and various seed companies. Yield and soil/crop management 
information were obtained from 92 sites where current crop trials are 
being carried out. The soils were classified at 82 of these sites, 
and sampled for soil test characteristics. Long-term historic crop 
trial data was obtained for a number of locations, and the soils 
classified at 25 of these sites.

Data currently is being coded for input into the soil data 
bank, and information from additional research plots being obtained. 
The work is continuing at least one more year.

R.E. Purdon
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Erosional Losses from Agricultural Land, Nature and Enrichment of 
Pollutants in Agricultural Watersheds

The role of soil erosion and fluvial sedimentation of rural 
land on Great Lakes water quality has been the general theme of this 
contractual research project for PLUARG, Task C, Agricultural Watershed 
Studies. In 1978, final technical reports were submitted on the 
following topics: Erosional losses from agricultural land; Sediment 
delivery ratios; and Physical and mineralogical properties of agric
ultural soils and fluvial sediments (see Publication List).

Some additional funding was obtained in 1978 from PLUARG 
to assist with the integration of all Canadian erosion and sediment 
research data into final recommendations for PLUARG. This project was 
completed in 1978 upon submission of the final report to Task C, PLUARG 
(see Publication List).

These recent research programs have produced several new 
concepts with respect to soil erosion and fluvial sedimentation 
processes that are worthy of publication. Our experience with the 
universal soil loss equation is unique in Canada and should be shared 
with soil scientists and hydrologists. In 1978, efforts to publicize 
these results were initiated via scientific publications, public 
meetings and seminars.

G.J. Wall

Relationship of Soils Along the Niagara Escarpment to Geological and 
Topographic Features, and Interpretations of the Soils for Various Uses

Chemical and mineralogical analyses were conducted on 
representative soils and bedrock along the Niagara Escarpment in the 
Collingwood and Niagara areas. The objective is to provide the 
necessary data to assist in assessing the nature and origin of bedrock 
and to correlate this with soil properties from the HaIdimand-Norfolk 
and Niagara Regions.

E.W. Present

Interstadial Paleosol and Fossils from Guelph, Ontario

Samples of an alleged paleosol that was exposed at 20-30 
feet below ground surface, during road excavations in Guelph were 
collected and analysed for chemical, physical and mineralogical 
properties. Results suggested that it was a paleosol, with 
horizonation and weathering having some resemblance to present-day 
soils.

E.W. Presant
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Podzolization in Some Soils of Northern Ontario

During the course of soil survey investigations in the 
Sault Ste. Marie area, northern Ontario, a sequence of soils varying in 
their morphological expression of podzolization was observed. This 
sequence coincided with changes in both geology and vegetation. Four 
soil profiles, all classified as Humo-Ferric Podzols, were sampled 
adjacent to the north shore of Lake Huron. Profile 1 was underlain by 
Archean felsic intrusive rocks under a vegetation dominated by white 
spruce and balsam poplar, and profile 4, the profile nearest the lake, 
was underlain by Huronian metasedimentary rocks under a vegetation 
dominated by red maple, red oak and balsam poplar.

In spite of the variety of rock types in the area, all the 
soil parent materials were extremely acid and dominated by quartz and 
alkali feldspars, with in fact the profile showing the least podzol 
development containing the greatest amount of acidic rocks. Estimates 
of mineralogical weathering and elemental redistribution confirmed that 
those profiles showing the greatest profile development had undergone 
the greatest amount of podzolization. Mg, Ca and Na were the most 
mobile elements during soil development, and pyroxenes, chlorite and 
albite the most easily weathered minerals.

The content and composition of water soluble organic 
compounds in the surface horizons was investigated to see if the 
organic chemistry of the surface horizons was instrumental in causing 
the observed differences in podzol development. It was found that 
there was a direct relationship between the content of phenolic acids 
and podzol profile development; the profile showing the least profile 
development containing only one sixth the content of the profile 
showing the greatest development. Although there was a difference in 
the content of phenolic acids between the four profiles there was very 
little difference in the qualitative composition of the phenolic acids. 
Dominant in all profiles were p-coumaric, protocatechuic and gentisic 
acids with small amounts of gallic, syringic and p-hydroxybenzoic 
acids. SInaptic and caffeic acids were only observed in one profile 
each.

L.J. Evans

Relationship Between Soils and Geology in Sault Ste. Marie Area

The relationship between soils and geology in the
Sault Ste. Marie-Blind River area has been investigated at a scale of 
1:250,000 using a preliminary soils map prepared for the Canada Land 
Inventory and a geology map prepared by O.M.N.R. The major rock types 
in the area are Archean felsic intrusive rocks to the north, Proterozoic 

103



clastic sedimentary, metasedimentary and metavolcanics to the south and 
calcareous Paleozoic rocks on the islands along the north shore of 
Lake Huron. The dominant soils of the region are Podzols with some 
Brunisols, Gleysols and Luvisols occurring adjacent to Lake Huron.

Twenty-three soil profiles were sampled and analyzed for
particle size, pH, organic C, carbonates and extractable Fe and Al. 
The Podzolic soils were all developed on outwash sands or coarse 
gravelly till with pH’s of the C horizons ranging from 4.4 to 5.2. The 
development of the Ae horizon varied considerably, being thickest on 
outwash sands or on tills under coniferous vegetation. Brunisolic 
soils were restricted in occurrence and found only on calcareous tills 
on St. Joseph's Island or base-rich lacustrine deposits. Gleysol ic 
and Luvisolic soils were also restricted to lacustrine deposits. The 
lacustrine deposits were all found within 15 km of Lake Huron and 
presumably were laid down in post-glacial Lake Algonquin.

The dominance of acidic parent materials such as granitic
gneiss, quartzite and sandstone in the region, coupled with relatively 
deep tills and outwash material, has obscured many of the geological 
boundaries. It is only on parts of St. Joseph's Island that calcareous 
bedrock has influenced soil development. Soil distribution in this 
area is largely related to geomorphological landforms and to some 
extent vegetation. Bedrock mineralogy is only important in explaining 
the distribution of Podzolic soils.

Soil test values on surface horizons for P were very low for
all samples (range 1-12 ppm) and showed no relationship with parent 
material or soil type. K values were also generally low (mean 91 ± 
60 ppm) and again appeared to be independent of soil or bedrock type 
Mg values were distinctly higher (224-448 ppm) for soil developed on 
lacustrine deposits while values for Podzolic soils were low (34-107 
ppm) .

L.J. Evans

The Origin of Clay-rich Horizons in Some Southern Ontario Soils

Luvisolic soils are the predominant soil found in southern
Ontario, south of the Precambrian Shield. Their major characteristic 
is the presence of a clay-rich horizon, the Bt horizon, at some depth 
within the soil profile, and immediately overlying a calcareous C 
horizon. While it is generally assumed that the movement of clay in 
suspension from eluvial to illuvial horizons is largely responsible 
for the presence of this horizon, other hypotheses may be invoked. 
Amongst these alternative hypotheses are differential weathering, 
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carbonate dissolution, aeolian additions and/or lithologic discontinu
ities within the soil profile.

Three Gray Brown Luvisols, developed on stone-free loam to 
silty loam lacustro-tills, were sampled in southwestern Ontario - two 
Huron Series profiles from Huron and Middlesex Counties and one Brant 
Series profile from Brant County. The lithologic uniformity of each 
soil profile was assessed using Ti/Zr, Ti/Al and Al/Zr for non-clay 
soil as indicators of uniformity. Reconstructed soil horizon cores, 
using TiO2 as an internal standard, were made to estimate gains and 
losses of clay throughout the soil profile. Soil micromorphological 
investigations involving the counts of illuvial clay (argillans) were 
also undertaken.

Analyses of lithological uniformity yielded contradictory 
results: Ti/Zr and Al/Zr both point to discontinuities within all 
three profiles whereas Ti/Al and Al/Fe indicated that all profiles 
were uniform, within the limits of experimental error. Textural 
analysis of the profiles - I.e. fine silt/coarse silt and analysis of 
Folks statistics indicated a definite textural discontinuity in one 
profile only (Profile 2). Counts of illuvial clay in thin-section 
showed that translocated clay in Bt horizons ranged from 2-7% by area. 
Analysis of carbonate clay showed that removal of carbonates would 
lead to slight increases in clay content in one profile (Profile 1). 
It was tentatively concluded that the origin of the Bt horizon could 
be accounted for as follows: In Profile 1, illuviation of clay, 
dissolution of carbonates as well as the natural variability of the 
parent material, all help to account for the increase in clay in the 
Bt horizon; In Profile 2, illuviation of clay and the presence of a 
lithologic discontinuity are important while the Bt horizon of 
Profile 3 can be accounted for entirely by clay translocation.

J. Belisle and L.J. Evans

Analysis of the Characteristics of Soil-Plant Systems which Affect the 
Backscattering Coefficient of Synthetic Aperature Radar Systems

The ERIM 4 channel SAR system collected airborne data over 
the University of Guelph Research Strip for two dates during the 1979 
growing season. Simultaneous ground based data on the agricultural 
surface cover was collected in two test sites for these same dates. 
Several shortcomings of the SAR data and its measurement are discussed. 
Results of a linear multiple regression analysis on the data indicated 
that plant height, percent of cover and plant moisture were the 
largest contributors to the multiple R2 value in predicting the use of 
the radar grey scale value. The crop row variables of row spacing 
width and direction were significantly related to L-band measurements 
of corn and grain fields. The discrimination of corn, grain, hay
grass, cut hay-grass, hay-legume, rough land, pasture and bare fields 
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was investigated. Corn could be discriminated from all other surface 
cover types on all channels. Bare fields and heavily used pastures 
may be separated from all other surface cover types on the X-band 
channels. Textural information was evaluated as input to the 
discrimination of corn fields, bare fields and pasture, and rough 
lands. Future plans for further analyses of the data set are also 
described.

B. Brisco and R. Protz

A Guide to the Use of Land Information

Work began in 1977 to compile a Guide to the Use of Land 
Information. This is now completed and has been published.

The Guide brings together information to help those charged 
with the responsibility of making decisions about the use of land. 
Information is presented in a setting that agriculture is considered 
as being and will continue to be a priority use of land in Ontario. 
A changing pattern of the requirements for land for different 
purposes has established several interfaces among different users of 
land. The Guide contains interpretation of available information and 
indicates where further Information may be obtained.

The Guide consists of two sections, the first dealing with 
topics such as scale maps, aerial photography, mineral soils, 
organic soils, climatology, geology, the Canadian Land Inventory, the 
Ontario Land Inventory and Forest Resources Inventory. The second 
section contains help as to availability and sources of information 
such as topographic maps, aerial photographs, soil maps and reports, 
climatic maps and reports, geologic maps and reports, Canada Land 
Inventory Maps and Forest Resources Inventory reports. There are 
a number of useful indices in the publication.

The Guide was prepared under the supervision of N.R. Richards 
assisted by Mr. J.A. Hansen and Mrs. W.E.J. Worthy. Mr. D.E. Irvine 
prepared cartographic and graphic material for the publication.

A Guide to the Use of Land Information Is available by 
purchase from the Ontario Institute of Pedology, Blackwood Hall, 
University of Guelph at a cost of $12.00.

N.R. Richards
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Interpretation of Land Use Information

As competition for land for different purposes continues 
there is an increasing demand to interpret the intent of the Food Land 
Guidelines and other information in the land use decision making 
process.

Interpretation was made for the Ontario Municipal Board on 
two occasions, the Norfolk County Federation of Agriculture and the 
Esquesing Ratepayers Association. The need for such an activity will 
in all probability enlarge in the foreseeable future. It is becoming 
increasingly important to recognize the relationship between capacity 
for performance and the use to which land is committed. The capability 
to produce a crop either agricultural or forestry, is much influenced 
by the quality and capability of land for that particular purpose.

N.R. Richards

Reclamation of Mined Aggregate Lands for Agricultural Production

As there is potential for a major conflict in resource use 
between the needs of the construction and agricultural industries in 
southern Ontario, this study was undertaken to develop criteria for 
evaluating the feasibility of reclaiming mined aggregate lands for 
future agricultural production, A comprehensive review is being 
prepared documenting the "state of the art" in reclamation of 
aggregate lands throughout the western world. Numerous guidelines 
have been developed to aid restoration of sand and gravel workings in 
Britain and will be incorporated into the findings of this study.

Several gravel pits at various stages of extraction in 
southern Ontario have been studied and the factors pertinent for 
reclamation determined. These are being used to establish guidelines 
for restoration.

E.E. Mackintosh and A.N. Montgomery
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SERVICES

There is a continual demand for soil survey information in all 
areas of the province, in some instances where information has not yet 
been published, where existing information is inadequate for a specific 
need, or where assistance is required in the interpretation of existing 
information. Some examples of these kind of services provided by the 
0. I.P. are as fol lows:

1. Identification and characterization of soils on selected sodfarms 
in south-central and eastern Ontario, with the objective of determining 
loss of topsoil during sod harvest and relating this to management 
practices and sod yields.

2. Collaboration in a research study to identify soil and landform 
parameters to be considered in the selection of design values for agri
cultural drainage coefficient, drain spacing and location of buried 
drainage tile.

3. Collaboration with Ministry of Agriculture and Food and Agriculture 
Canada personnel at the Delhi Tobacco Research Substation in order to 
characterize soils on tobacco farms in Norfolk, Oxford, Brant and Elgin 
counties. Revision of the Tobacco Soils bulletin is planned, as well as 
an improved method for classifying soils for tobacco production.

4. Serving on a land use committee of the Ontario Institute of 
Agrologists, Guelph Branch to prepare a brief for the Ontario Municipal 
Board opposing the annexation of prime farmland by the town of Hanover.

5. Collaboration with forestry personnel in the Northern and North
eastern regions in Ontario, with the Forest Research Centre, Sault Ste. 
Marie, to establish common approaches for land classification in the 
provi nce.

6. Obtaining soil samples and conducting clay mineralogical inter
pretations for Dr. O.L. White, University of Waterloo for a report to 
the Ministry of Transportation and Communication. The final report 
was entitled "The Lime Stabilization of Northern Ontario Clays."

7. Serving as an adviser to the Ministry of Transportation and Commun
ications to assess damages from erosion and sedimentation, originating 
from a highway construction site on a local reservoir.

8. Serving as an advisor for a Provincial agency to assess the potential 
of using heat treated soil clays to produce an oil absorbing product 
for marketing in Canada.

9. In addition to the analyses of soil samples from current soil survey 
projects in Ontario, the soil characterization laboratory provided certain 
analytical services for various teaching and research projects for person
nel from several departments of the University of Guelph.
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ACTIVE RESEARCH PROJECTS

Soil Survey and Land Use

Ontario soil surveys. C.J. Acton, B. Cameron, E.W. Presant,
G.J. Wall, R.K. Jones, B. van den Broek, W, White, L. Schut, 
E. Wilson, G. Patterson, M. Langman.
Agriculture Canada, Land Resource Research Institute and Ontario 
Ministry of Agriculture and Food, Food Land Development Branch.

Collation of historic and current soil data on an annual basis in 
the province of Ontario. K.M. King, C.J. Acton and R. Purdon. 
Agriculture Canada.

Erosional losses from agricultural lands. PLUARG Project No. 16. 
G.J. Wall and L.J.P. van Vliet.
Agriculture Canada and International Joint Commission.

Nature and enrichment of pollutants in agricultural watersheds.
PLUARG Project No. 8. G.J. Wall.
Agriculture Canada and International Joint Commission.

Soil survey of six agricultural subwatersheds in southwestern
Ontario. PLUARG Project No. 7. C.J. Acton, G. Patterson, 
C. Heath.
Agriculture Canada and International Joint Commission.

Criteria and guidelines to protect soil resources during pipeline 
operations. E.W. Presant.
Agriculture Canada, National Energy Board.

Reclamation of mined aggregate lands for agriculture production.
E.E. Mackintosh, A. Montgomery.
Geoscience Research Grant, Ontario Ministry of Natural Resources.
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A GUIDE FOR LAND INFORMATION

178 pp., 8 1/2" x 11" (3-ring binder),
$12.00 including shipping and handling.
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is NOW AVAILABLE!
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of pedology
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Please send -------- copy/copies of A Guide to the Use of Land Information ($1 2.00 per copy, including
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