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FOREWORD

Many of the research projects carried on by the Department of Soils are of a long term 
nature. This 1955 Annual Report of Research, and Advisory Service records the observations, 
results and activities of the department for the past year. In reading the report and interpreting 
the results it must be recognized that many of the field results were adversely affected by un
usually dry weather conditions that prevailed in sections of Ontario during the 1955 crop season.

Field research was continued on the Soils and Agricultural Engineering (S. A. E.) Farm at 
Guelph, the Hydrologic Station at Guelph and the Regional Research Station (R. R. S.) at Cayuga. 
During the year fertility work was expanded to include (1) fertilizer placement studies and lime 
investigations at the Brampton Seed Farm and (2) fertility studies on the Muck Research Station 
at Bradford.

"The approach to research at the Ontario Agricultural College is co-operative in nature; 
personnel and facilities of various departments are co-ordinated for the solution of an agricul
tural problem. *’* The program of the Department of Soils includes co-operative projects with 
the Departments of Agricultural Engineering, Field Husbandry, Horticulture and others. This 
co-operative approach extends to the Canada Department of Agriculture and the United States 
Department of Agriculture.

The Department continued in a positive way to extend soils information to farmers and the 
public by various means in addition to addressing public meetings, appearing on television and 
radio, and writing articles for newspapers and journals.

(1) Staff members assisted in planning and conducting Ontario’s first land judging compe
tition in PeelCounty in co-operation with the Agricultural Representative and the Humber Valley 
Conservation Authority. Land judging competitions offer an excellent opportunity to teach the 
basic principles of soil management.

(2) More than 3, 000 people visited the experimentalplots on the S. A. E. Farm and Hydrologic 
Station during Farmer’s Week and at other times during the season.

(3) Eighty-five people attended the Winter Short Course in Soils and Land Use. The results 
of experimental work were discussed by Department personnel.

(4) The Department of Soils co-operated with the Extension Branch, Ontario Department 
of Agriculture, in planning and conducting the annual Soils and Land Use Tour for selected Junior 
Farmers.

We record our thanks to the many farmers who made land and facilities available to us for 
regional fertility investigations during the past year. The sympathetic co-operation and generous 
assistance provided by personnel of the Extension Branch of the Ontario Department of Agricul
ture is gratefully acknowledged.

A number of research projects that are underway are not reported here. Results will be 
available in subsequent reports. The 1955 Progress Report, compiled and edited by Dr. B. C. 
Matthews, is herewith presented.

N. R. Richards,
Professor and Head, 
Department of Soils.

* 79th Annual Report of the Ontario Agricultural College.
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SOIL FERTILITY

Personnel - J. W. Ketcheson, T. J. Heeg, R. W. Sheard, J. A. Smith

REGIONAL FERTILIZER TRIALS WERE EXPANDED IN 1955

Since 1952, the Department of Soils has been developing a program of regional testing of 
fertilizers on different crops and soils. The great variability in soils and climate in Ontario 
necessitates the regional approach to fertility research; response of crops to fertilizer treat
ment must be measured on the major soils of each region. This project has expanded gradually 
as special techniques in planting, fertilizing, and harvesting were developed. In 1955, a total 
of 1800 plots on 21 different farms were included in the study.

Someofthe results for 1955 are reported in Tables 1, 2, 3 and 4. As the results are for 
one year only, a certain degree of caution must be exercised in making general recommenda
tions based on these experiments. Considerable variation in response is evident between differ
ent soil types. Such variations are not uncommon and they are due for the most part to varia
tions in original plant nutrient level in the soil. Knowledge of past management is helpful in ac
counting for the variation, but is not sufficient. A measure of the original plant nutrient level 
as measured by the soil test is essential. By means of a soil test calibrated with yield response 
in the field, it is possible to use the response data from these experiments to predict fertilizer 
needs on another soil.

Everyone knows that fertilizer may increase yields per acre but the profits realized from 
the crop are most important. Increased yield per acre may not mean increased profit. If the 
value of the increased crop yield is greater than the fertilizer cost, the fertilizer paid for itself;, 
if the value of the increased yield is less than the cost of the fertilizer, then the extra fertilizer 
was not profitable. The results in Tables 1, 2, 3 and 4 clearly illustrate that:

(1) Some fertilizer nutrients pay off well on some soils and not on others.

(2) Additional fertilizer may increase yield but give no increase in profit, i. e. the cost of 
the fertilizer is increasing at the same rate as the value of the crop yield.

(3) The amount of fertilizer required for maximum profit may not be the amount that gives 
maximum yield.

(4) Soils vary widely in their response to fertilizer. Soil tests are necessary for efficient 
and profitable use of fertilizer.
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Special machine for planting corn places fertilizer two inches to side and one inch below seed. 
Special distributing device applies the fertilizer accurately at different rates.



Table 1

Response of OATS to Drilled Applications of Fertilizer During 1955 in Southern Ontario

(Note: The total yield from any rate of a single fertilizer nutrient is obtained by adding the yield increase for that 
rate to the yield without fertilizer. Likewise, yield for any combination of nutrients is obtained by adding the re
spective yield increases to the yield without fertilizer.)

Yield 
Without

Yield Increase (bu. /acre) 
With Fertilizer Application of:

Location
Soil Series

Fertilizer 
(bu./ac)

Nitrogen Phosphorus Potassium
(lb. N/ac.) (lb.P2Os/acre) (lb. KgO/acre) 

10 20 20 40 20 40

Past Management 
1952 1953 1954

Co. - Bruce 
Harkaway loam

45 0 0 0 0 0 0 Hay Hay Barley 
250 lbs. 
2-16-10

Co. - Waterloo 
Waterloo loam

35 0 0 5 0 4 0 Hay Hay 
10T/A 
manure

Wheat 
200 lbs.
3-18-9

Co. - Perth 
Listowel silt 
loam

30 8 18 6 7 6 0 Barley 
150 lbs. 
2-12-6

Hay 
10T/A 
manure

Silage Corn 
200 lbs. 
2-12-10

Co. - Halton 
Oneida clay 
loam

29 11 15 4 5 0 0 Mixed 
grain

Oats 
300 lbs. 
2-12-16

Oats 
300 lbs. 
2-12-16

Co. - Oxford 
Guelph loam

Observations:

12 3 7 6 5 0 0 Wheat Oats 
200 lbs. 
2-12-10

Oats 
200 lbs. 
2-12-10

1. Generally fair to poor moisture conditions prevailed at all locations restricting the magnitude of the yield in
creases.

2. Response to nitrogen was obtained on fields where the oats followed two years of grain or silage corn. Some 
lodging occurred at rates greater than 20 pounds.

3. Phosphate response on four soils. In general the 20 pound rate of phosphate was best. An average increase 
of one bushel per four pounds of P2O5 was obtained.

4. Potash increased yields at two locations.
5. In general, 1955 results indicate that a fertilizer of 1-1-1 ratio or a 1-1-0 ratio is most satisfactory for oats 

not seeded down.



Table 2

Response of CORN to Banded Applications of Fertilizer Daring 1955 in Southern Ontario

(Note: The total yield from any rate of a single fertilizer nutrient is obtained by adding the yield increase for that 
rate to the yield without fertilizer. Likewise, yield for any combination of nutrients is obtained by adding the re
spective yield increases to the yield without fertilizer.)

Observations:
1. Excellent growing conditions prevailed at the Kent, Oxford and Brant county locations. Lack of moisture at 

Lambton County location.
2. Nitrogenresponse was not obtained where the corn followed hay and/or manure applications. The clay soil re

sponded to nitrogen following a continuous cash crop management.
3. An average increase of pne bushel of corn for nine pounds of phosphate was obtained on the F ox and Brookston Soils.
4. Potassium increases were obtained on the Guelph and Fox soils.

I

Location
Soil Series

Yield 
Without 

Fertilizer 
(bu./acre)

Yield Increase (bu./acre) 
With Fertilizer Applications of:

Past ManagementNitrogen 
(Ib.N/ac.)

Phosphorus 
(lb. P2O5/ac)

Potassium 
(lb. K2O/ac) 
40 80

1952 1953 1954
60 120 40 80

Co. - Brant 
Brantford 
silt loam

97 0 0 0 0 0 0 Sweet corn 
100 lbs. 
4-24-12

Mixed grain 
75 lbs.
4-24-12 
10T/A. manure

Red Clover
Hay

Co. - Oxford 
Guelph Silt 
loam

95 0 0 0 0 6 7 Hay
250 lbs. 
0-12-20

Hay Hay 
10T/A. manure

Co. - Kent 
Fox loamy 
Sand

57 0 0 0 9 27 41 Corn 
200 lbs. 
5-10-13

Oats 
100 lbs. 
33-0-0 
100 lbs. 
3-18-9

Red Clover
Hay

Co. - Lambton 
Brookston 
Clay loam

35 18 27 5 9 0 0 Corn 
150 lbs. 
4-24-12

Corn 
100 lbs. 
33-0-0 
150 lbs. 
4-24-12

Wheat and 
Volunteer 
Sweet Clover 
plowed down 
summer fallowed 
100 lbs.
3-18-9



Table 3

Response of WHEAT to Drilled Applications of Fertilizer During 1954-55 in Southern Ontario 
*

(Note: The total yield from any rate of a single fertilizer nutrient is obtained by adding the yield increase for that 
rate to the yield without fertilizer. Likewise, yield for any combination of nutrients is obtained by adding the re
spective yield increases to the yield without fertilizer.)

Yield 
Without

Yield Increase (bu./acre)
With Fertilizer Applications of:

Location Fertilizer Nitrogen Phosphorus Past Management
Soil Series (bu./ac) (Ib.N/ac.) (lb.P2O5/ac) 1952 1953 1954

20 40 50 100

Co. - Simcoe 
Schomberg 
Silty clay loam

40 0 0 0 4 Clover sod 
Wheat 
200 lbs. 
2-12-10

Volunteer 
clover
*

Clover plowed 
down 15-20T/A 
Manure

Co. - Peel
Chinguac ousy 
clay loam

38 5 6 5 8 Pasture Pasture Oats - 160 lbs. 
0-16-8

Co. - Middlesex 
Perth clay loam

32 0 0 8 8 Alfalfa- 
Timothy 
Hay

Alfalfa- 
Timothy 
Hay

Oats A
200 lbs. 
2-16-6

Co. - Oxford 
Guelph loam

32 0 0 0 0 Oats 
180 lbs. 
2-12-10

Hay Alfalfa- 
Timothy 
Hay 10T/A 
manure

Co. - Wellington 
Harriston Silt 
loam

27 0 0 18 19 Oats 
100 lbs. 
2-12-10

Alfalfa-
Timothy 
Hay

Alfalfa-
Timothy 
Hay summer- 
fallow

Observations:
1. As the project was still in the development stage in 1954, the winter wheat experiments were restricted to ni

trogen and phosphorus fertilizer treatment.
2. No response of wheat crop to nitrogen fertilizer was obtained on soils where legume hay had grown during the 

previous two years.
3. Four of the locations gave increased yield with phosphate fertilizer.



Table 4

Response of POTATOES to Banded Applications of Fertilizer During 1955 in Southern Ontario

(Note: The total yield from any rate of a single fertilizer nutrient is obtained by adding the yield increase for that 
rate to the yield without fertilizer. Likewise, yield for any combination of nutrients is obtained by adding the re
spective yield increases to the yield without fertilizer.)

Location
Soil Series

Yield 
Without 

Fertilizer 
(bu./acre)

Yield Increase (bu./acre) 
With Fertilizer Applications of: Past Management

Nitrogen 
(lb. N/acre)

Phosphorus 
(lb. P2C>5/acre)

Potassium 
(lb. K2O/acre)

1952 1953 1954

25 50 50 100 50 100

Co. - Duffer in 
Honeywood 
Silt loam

330 24 61 6 23 0 0 Sod Potatoes 
1000 lbs. 
4-12-10

Oats
10T/A manure
Spring *55

Co. - Wellington 
Guelph sandy 
loam

176 21 30 22 39 32 51 Hay Potatoes 
500 lbs. 
4-12-6

Oats . 
150 lbs. 
2-12-10

Co. - Waterloo 
Fox loamy sand

122 0 14 22 32 5 14 Sod Wheat 
300 lbs. 
4-12-10

10T/A. man
ure Rye 
Cover crop

Observations:
1. Severe drought conditions prevailed during July at the Waterloo and Wellington Co. locations.
2. Increases of 14 to 60 bushels per acre were obtained due to nitrogen fertilizer. The 50 pound rate was best at 

all locations.
3. Increased yield due to phosphate fertilizers was obtained at all locations. An average increase of one bushel 

per three pounds of P2O5 was obtained.
4. Potash increased yields at two locations. The increase was less where the potato crop followed a manure ap

plication. Although an increase to potash was not obtained on the Honeywood soil, the response to nitrogen was 
suppressed when potash was not added.

5. The 1955 results support the previous recommendation of a 1-2-2 fertilizer ratio for potatoes.
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The results of soil tests for phosphorus and potassium are being correlated with actual 
field response of different crops to different applications of fertilizer. On the basis of the yield 
responses, it is possible to set up fertilizer requirement tables. For a given soil test, the amount 
of fertilizer required to give a yield of 90, 95 or 98 per cent of the maximum possible yield can 
be found in these tables. A complete discussion of this research is contained in the Proceedings 
of the Second Soil and Tissue Testing Conference sponsored by the Department of Soils in March, 
1956.

Liquid fertilizers are not new. They have been used as transplanting solutions for many 
years. In some areas plant food has been applied in solution in irrigation water. But there is 
becoming available to Ontario farmers a new type of liquid complete fertilizer that is applied to 
the soil (not to the leaves) as a non-pressure solution.

Many of the same materials are used in making this type of liquid fertilizer as are used 
in making a dry fertilizer of similar analysis. Anhydrous ammonia, and urea, supply the nitro
gen and muriate of potash supplies the potassium in-liquid fertilizer. Although superphosphate 
is used to supply phosphorus in dry fertilizers, phosphoric acid must be used in liquid fertilizer.

The Department of Soils compared liquid and dry fertilizer during 1955 at Guelph. The 
results show that liquid fertilizer applied to the soil gave as good results as dry fertilizer pro
vided the same amount of plant food was contained in each form of fertilizer. Average yield of 
oats after dry fertilization was 69 bus. /acre; after liquid fertilization 68. 5 bushels per acre. 
Experiments on corn also showed liquid fertilizer to be as effective as dry fertilizer.

Liquid fertilizer may be sprayed or dribbled on the soil. Dribble applicators are more 
suitable for side-dressing or planter row application. Insofar as placement of liquid fertilizer 
is concerned, until field trials have been made, it is recommended that liquids be placed the 
same as the dry forms are placed, e. g. for corn 2 inches to side and 1| to 2 inches below the 
seed.

Liquid fertilizers for direct soil application have some advantages over dry fertilizers:

(1) No handling of fertilizer bags; liquids can be pumped.

(2) Custom applicators are often available for a small rate per acre.

But there are some disadvantages:

(1) Special equipment to handle liquids is costly for farmers with small acreage.

(2) Liquids are limited to low analysis, usually not more than 30 units of plant food per 
ton. If higher anal/ses are attempted, the material may “salt out” and clog the pipe 
and hose lines.

The use of liquid fertilizer for soil application is likely to increase particularly in areas 
of intensive farming where large amounts df plant food are used in a relatively small area. If 
the liquid must be transported more than 30 or 40 miles from the mixing plant, the price de-

CALIBRATION OF SOIL TESTING METHODS LEADS TO FERTILIZER REQUIREMENT TABLES

LIQUID FERTILIZERS HAVE A PLACE IN ONTARIO
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livered will likely be too high relative to dry fertilizer.

In the final analysis, the relative cost per pound of nutrient applied to the field is the most 
important consideration. The purchase price plus the cost of application of the liquid material 
must be comparable to the costs of the dry material per pound of plant food; in terms of crop 
yield increases, liquid fertilizer in the soil is as good as equivalent amounts of dry fertilizer.

TIME OF APPLICATION OF NITROGEN FERTILIZER IS IMPORTANT

The use of nitrogen fertilizers in Ontario has increased markedly in the last ten years. 
Moreover, the trend has been to higher analysis nitrogen materials as shown in Table 5.

Total Pounds of Nitrogen Used in Ontario and Average 
Nitrogen Percentage, in Materials

Table 5.

Year . Pounds of Nitrogen Used Percentage of Nitrogen
in Materials

1945
1950
1954
1955

1, 831, 180 14.25
3, 770,000 18. 75

11, 411, 460 23.00
13, 345, 500 23.85

Fall Application

Recent studies at Guelph show that the amount of nitrogen taken up by oats is affected by 
time of application of the nitrogen fertilizer. Ammonia applied in September of the fall previous 
to seeding of oats gave lowest uptake of nitrogen probably due to loss of nitrogen by leaching in 
this coarse textured soil; ammonia applied in'November just before freeze-up resulted in highest 
uptake of nitrogen (9.25 gms. /plot) by oats the following year (Table 6). If nitrogen fertilizer 

FOLIAR APPLICATION OF LIQUID FERTILIZER NOT RECOMMENDED FOR GENERAL FARM 
CROPS

Field experiments on foliar application of liquid fertilizer on oats during 1955 showed re
sults similar to those reportedin 1954. Some small increases in yield were obtained after foliar 
treatment where the soil had been previously heavily fertilized. (5-10-5 at 800 lbs. /acre.)

No special materials are required to manufacture a liquid foliar spray. The liquid foliar 
spray used in the experiment was prepared in the Department of Soils using urea and ammonium 
nitrate to supply the nitrogen, phosphoric acid for the phosphorus and potassium chloride to 
supply the potash. The cost of materials required to prepare a 10-20-10 foliar spray was less 

-than75 cents per gallon. In other words, the cost per pound of plant food in liquid form should 
be similar to that in the dry form.

Liquid fertilizer sprayed on the foliage may result in some increase in yield on well fer
tilized soils. In most instances however, the yield increase is not sufficient to justify the re
latively high cost of the liquid presently being sold for foliar treatment.
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is applied in the fall for a spring seeded crop, it should be. applied as late as possible before 
freezing.

Date Ammonia Applied
1954

Nitrogen Uptake 
grams per plot 

by 1955 Oat Crop

October 1 8.46
October 15 8.25
November 1 8. 60
November 15 9.25

1955

April 18 9. 05
May 4 9. 00
No nitrogen plot 6. 98

The ^regular soil test for potassium measures the exchangeable (available) potassium in 
the soil. The average exchangeable potassium content of unfertilized Ontario soils varies from 
60 to 375 pounds per acre in the surface layer. There are many soils that contain less exchange
able potassium than is removed by two cuttings of hay and yet no response to potassium fertilizer 
is obtained. It is evident that these soils contain potassium that becomes available to plants al
though it is not in exchangeable form. The amount of so-called non-exchangeable potassium and 
the rate at which it is released are important characteristics of soils insofar as potassium fer
tility is concerned.

In the greenhouse, eight cuttings of alfalfa were grown over a period of 273 days on soils 
without added potassium. Adequate levels of nitrogen and phosphorus were maintained by fer
tilization.

The total amount of potassium removed from the soil in the alfalfa was in several in
stances more than the amount exchangeable before cropping (Table 7).

Table 6.

Total Uptake of Nitrogen by Oat Plants from Ammonia Fertilizer Applied at Several Dates During 
Spring and Previous Fall - S. A. E. Farm, Guelph.

POTASSIUM - SUPPLYING PQWER OF SOILS VARIES GREATLY
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Table 7.

Potassium Uptake and Change in Exchangeable
Potassium in Several Ontario Soils During Eight Cuttings of Alfalfa

Observations:

Soil Type Exchangeable Potassium Removed 
in crop 

lbs. K/ac.

Non-exchangeable 
Potassium released 

lbs. K/ac.
Before Cropping 

lbs. K/ac.
After Cropping 

lbs. K/ac.

Saugeen clay 347 138 481 272
Honeywood silt loam 198 57 262 122
Bondhead loam 246 100 289 - 156
Haldimand clay 390 138 543 292
Dumfries sandy loam 513 138 431 44
Huron clay loam 266 172 370 281
Schomberg silt loam 232 153 317 238
Brookston clay loam 356 242 382 268
Harriston silt loam 193 86 181 75
Burford loam 112 61 121 70
Dundonald sandy loam 140 63 182 112
Vineland fine sandy loam 68 36 176 169
Otonabee loam 131 80 133 90
Percy fine sandy loam 108 48 144 84
Pontypool sandy loam 129 43 • 138 51
Brighton sandy loam 316 67 272 21
Guelph loam 79 63 86 90
Fox loamy sand 33 25 29 22

(1) Soils vary appreciably in their capacity to supply potassium to a crop over an extended 
period of time.

(2) Excessively high levels of exchangeable potassium, e. g. Dumfries, Brighton, Haldi- 
mand Brookston soils, result in uptake of more potash than plants require. In general 
the exchangeable potassium level should be maintained between 125 and 250 pounds per 
acre.

(3) Fine textured soils have a greater potassium-supplying power thancoarse textured soils.

(4) The need for potassium fertilizer on a given soil cannot be predicted accurately without 
some knowledge of the potassium-supplying power of the soil.

A laboratory method for measuring potassium supplying power has been developed and it 
correlates well withuptake of potassium by alfalfa inthe greenhouse. The results must be corre
lated with other crops and in the field before they can be used as a basis for fertilizer recom
mendations.

On the Haldimand clay at the Regional Research Station, Cayuga, calcitic and dolomitic lime
stones were applied in 1952. It was found that two years after application of lime, the pH of the

LIME GIVES GOOD RETURNS ON HALDIMAND CLAY
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surface soil (top six inches) had increased to a constant value. During the third year (1955) no 
additional increases in pH were noted. As was reported in 1954, the calcitic limestone increased 
the pH and water soluble calcium to a greater extent than the dolomitic limestone did, but the 
calcitic stone is more costly.

Two levels of fertilitywere maintained on the limed experimental plots. It is evident from 
Table 8 that liming of Haldimand clay did increase soil pH and yields of alfalfa, red clover, alsike 
mixture.

Studies of the subsoil showed that no measurable amount of the lime applied was leached into 
the subsoil at the end of three years after treatment.

View of Regional Research Station atCayuga. Photo taken during the field day held July 8, 1955. 
More than 150 people spent the afternoon at the Station.
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Table 8.

Yield of Alfalfa, Red Clover, Alsike Mixture with 
Liming at Two Levels of Fertility on Haldimand Clay 

1955 Results

Observations:

Tons of lime 
applied in 

1952

Dolomitic Limestone Calcitic Limestone
Low Fertility High Fertility Low Fertility High Fertility

pH of Soil Yield pH of Soil Yield pH of Soil Yield pH of Soil Yield

o. 5. 9 1. 29 5.8 1. 75 5. 9 1.29 5.8 1. 75
2 6. 3 1. 83 6.1 1. 93 6. 2 1. 50 6. 1 2.24
4 6. 3 1.83 6. 3 2. 40 6. 5 1. 93 6. 7 2.08
8 6. 5 2. 07 6. 8 2.23 6. 8 2.12 7.0 2.03

12 6. 6 1. 92 6. 9 2. 03 — - - - - ~ — — —

(1) Three years after lime treatment, the pH had reached a constant value.

(2) High fertilizer treatments did not affect the soil pH values.

(3) With increasing pH up to 6. 3 under high fertility and up to 6. 8 under low fertility the 
yields of hay increased.

(4) Increases in yield due to liming were greatest at the low fertility levels.

SUPERPHOSPHATE AND ROCK PHOSPHATE ARE EFFECTIVE ON ACID SOIL; 
SUPERPHOSPHATE IS NECESSARY AS A STARTER

Red Clover

On the acid (pH 6. 0) Haldimand clay at Regional Research Station, Cayuga, African rock 
phosphate and superphosphate were equally effective in increasing red clover yields. (Table 9).

Phosphate Treatment Yield of Red Clover (Tons Dry Matter*/acre)  with
Superphosphate Florida Rock Phosphate African Rock Phosphate

200 lbs. P2C>5/acre
400 lbs. P2C>5/acre
600 lbs. P2O5/acre 
No phosphate

0.73 0.46 . 0.64
0.80 0.52 0. 86
------  0.77 1.15
0.46 0.46 0.46

* 3% moisture; multiply by 1. 12 to give weight of field cured hay.

Note that the African rock phosphate was superior to the Florida rock phosphate. The African 
rock is softer and hence more effective although the total phosphate content of Florida rock is 
higher.

Table 9.

Effectiveness of Phosphorus Materials on Haldimand Clay, R. R. S. Cayuga
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On the neutral (pH 7. 0) Burford loam at the S. A. E. farm, corn that received no phosphate 
or rock phosphate only showed phosphorus deficiency during the first six weeks of growth. Corn 
receiving 120 pounds of 20% superphosphate near the seed at planting showed no phosphorus de
ficiency. Readily available phosphoruses supplied by superphosphate is required near the roots 
of young seedlings to promote rapid development and eventually higher yields.

Superphosphate applied near the seed on the left resulted in more rapid early growth of corn than 
rock phosphate treatment on the right.

Corn

PLACEMENT OF FERTILIZER AFFECTS ITS UTILIZATION

Field studies are underway to determine the most effective placement of fertilizer for 
different crops. During 1955 it was found that on a loam soil at Guelph and on a clay soil at 
Brampton, phosphorus fertilizer banded near the seed of corn was more effective than the same 
amount of fertilizer broadcast. On the other hand potassium fertilizer was equally effective 
either as broadcast or banded application. If high rates of fertilizer are banded with or near
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(within two inches) the seed, however, stand and yield may he reduced. In such instances part 
of the fertilizer should be broadcast before planting or applied as a side-dressing after planting.

As a result of current research on soil test methods and field calibration studies, the De
partment of Soils has developed an improved rapid soil test for potassium. This improved test 
has been incorporated into the procedure of the Soil Testing Laboratory as of October 20, 1955.

The Modified Thornton Method, which was used for the past several years, and involved 
the visual estimation of the amount of potassium precipitated in the soilextract as sodium potas
sium cobaltinitrite by a Turbidometric technique, has been replaced by a procedure in which 
the amount of potassium in the soil extract is determined by means of a flame photometer. The 
chief advantage of this new method is the excellent reproducibility combined with simplicity and 
rapidity of operation.

A level half-teaspoonful of soil, to represent 2. 5 gm., is shaken for 15 minutes with 25 
ml. of extracting solution and filtered. Potassium is determined in the filtrate using a Baird 
flame photometer. The extracting solution used is 0. 1 N ammonium acetate and 0.05 N sulfuric 
acid. The flame photometer is calibrated so that pounds of K2O per acre can be read directly 
off the dial on the machine.

A revision in the soil test ratings for potash has been necessary since in the lower ranges 
the new method gives slightly larger values and in the higher ranges it gives smaller values.

The tentative ratings for the new potash soil test for general farm crops are as follows:

Lbs. K2O per acre Potash Rating Lbs. K2O per acre
(Old Method) (New Method)
/ 

0 - 60 VL - Very low.................................. 0 - 60 lbs. per ac. K2O
100 - 150 L - Low............................................. 75 - 125 lbs. per ac. K2O
200 - 300 M- Medium.................................... 150 - 225 lbs. per ac. K2O
400 - 500 • . H - High............................................250 - 350 lbs. per ac. K2O
500+ VH - Very high...................................350+ lbs. per ac. K2O

NEW TEST FOR POTASSIUM NOW BEING USED IN SOIL TESTING LABORATORY
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SOIL CHEMISTRY

Personnel - A. L. Willis

DETERMINATION OF POTASSIUM IN SOIL EXTRACTS USING 
BECKMAN FLAME PHOTOMETER

The flame photometer is capable of rapid measurement of potassium in soil and plant ex
tracts but careful attention must be given to interfering ions in solution.

(1) Phosphorus in solution up to 300 p. p. m. reduces the potassium reading by a maximum 
of 4 per cent.

(2) Magnesium in Solution up to 300 p. p. m. causes a negligible reduction in the potassium 
reading.

(3) Calcium in solution causes negligible increase in potassium reading.

Before flame analysis for potassium, therefore, phosphorus must be removed. Chemical 
precipitation and filtering is the simplest procedure. Potassium can then be measured in the 
filtrate. A more complete discussion of the application of flame photometers to soil analysis 
is contained in the Proceedings of the Second Soil and Tissue Testing Conference sponsored by 
the Department of Soils in March, 1956.

FERTILITY STUDIES OF ORGANIC SOILS ON THE BRADFORD MARSH

Organic soils occupy an appreciable acreage (more than 1,000,000 acres) in Southern 
Ontario. There is, however, only a relatively small acreage of organic soils under cultivation. 
The Bradford, Thedford and Erieau Marshes are well-known areas devoted to truck crops. Al
though the cultivated acreage is small, the organic soils are important in terms of value of crop 
produced, rates of fertilizer applied, and land value.

During 1955, the Department of Soils began fertility studies on the Muck Research Station 
located on Bradford Marsh. A few of the results are reported here.

Potassium Fertilizer Moves Downward in Muck Soil

The amounts of available potassium and phosphorus at different depths in the muck soil 
on the Bradford Marsh were determined at different times during the 1955 growing season. 
(Table 10).
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Table 10

Available Potassium* at Different Depths in Muck Soil under Potatoes**

Depth in Soil 
inches

K in Soil (parts per million)

June 29 July 13 July 27 August 10

0-6 222 278 145 101
6-12 257 345 177 74

12 - 18 216 258 406 166
18 - 24 167 166 . 342 290
24 - 30 142 127 266 300

* Potassium extracted by 0.135 N hydrochloric acid.
* * Fertilizer application - 1000 pounds 4-24-16 per acre on May 27.

Observations:

(1) During the season the potassium content of lower layers increased and that of upper 
layers decreased. Potassium applied apparently moved downward in the muck soil as 
a result of leaching.

(2) Similar data for phosphorus showed no appreciable movement of that nutrient in the soil.

Potassium Content of Water Pumped from Marsh is Highest in Spring Season

There are two pumping stations on the Bradford Marsh - one at the east end, south of Brad
ford, and one on the north side of the Marsh west of Highway 400. During the 1955 season, 
samples of water were taken at both pumping stations and potassium and phosphorus were mea
sured in the water.

OnApril27, the water being pumped out of the Marsh contained 18. 6 p. p. m. of potassium. 
The content of potassium decreased steadily until August 10 and remained constant at about 3 
p. p. m. until the last sampling on October 6. On the basis of the potassium content and the total 
gallons of water pumped at the east-end statipn from March 2 to June 24, approximately 10, 000 
pounds of potassium, equivalent to slightly less than ten tons of muriate of potash, were removed 
from the marsh. This figure does not include potassium removed at the west pump.

The phosphorus content of water at the pumping stations was only 2 p. p. m. in May and de
creased to one p. p. m. in June and only traces of phosphorus were present in July, August, Sept
ember and October.
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SOIL PHYSICS

Personnel - L. R. Webber

IRRIGATION - A SUPPLEMENT TO GOOD SOIL MANAGEMENT BUT NOT A SUBSTITUTE

Since 1953, the Department of Soils has studied the effect of irrigation and fertilization on 
yield and protein content of an orchard grass-ladino clover pasture at Guelph. The field work 
onthisstudyis now complete. Some results were contained in the 1954 Annual Report. A paper 
was published in 1955.

Pelton, W. L. and L. R. Webber - Effects of Irrigation and Chemical Fertilization on the 
Yield and Protein Content of a Pasture Mixture. Can. Jour. Agr. Sci. 35:1-10, 1955.

Two levels of fertility were used - average level and high level as shown in Table 11.

Summary of Fertilizer Treatments

Table 11

Year Date Pounds of N - P2O5 - K2O applied per acre

1953 April 14
June 1
July 20

Average Fertility Level 
N-P2O5-K2O 

22-66-55

High Fertility Level 
N-P2O5-K2O 
22-66-55 
50-100-200 
50-120-200

1954 May 21
July 16

20-60-50 20-60-50
12-24-30

1955 June 6
August 22

70-60-110 70-60-110
20-60-110

(1) Residual effect of heavy fertilization (2500 pounds/acre) in 1953 continued to give yield 
increases over the average fertility plots of 800 and 500 pounds of dry matter/acre in 
the first clips of 1954 and 1955. (Table 12).

Increase in Yield of Dry Matter* (lbs. /acre) Due to High Fertility

Table 12

Year Without Irrigation With Irrigation

1953 1800
1954 2300
1955 1200

1600
2500
1900

* 3 per cent moisture; multiply figures by 1.12 to obtain yield of field cured hay (15% moisture).

(2) Adequate fertilization can increase yields more than irrigation. A high level of soil 
fertility is required before optimumreturns from irrigation can be expected. (Table 13).
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Table 13

Increase in Yield of Dry Matter (lbs. /acre) Due to 
Irrigation at Two Fertility Levels

Each year the experimental plots were clipped five times during the growing season. In 
pasture management, one of the aims is to maintain a high yield of forage evenly distributed 
throughout the Season. In much of Ontario during July or August, there is a moisture deficiency 
and pasture production is reduced. In Table 14 it is evident that in July, August and September 
without irrigation in 1954 and 1955 yields dropped off markedly but with irrigation the yields 
were maintained at a more constant level throughout the season.

The Total Production of Dry Matter and the Percentage 
Distribution of the Total According to the Clippings

Table 14

Year Treatment Total Dry Matter Per Cent of Total For Each Clipping
May June July Aug. Sept.

1953 Average Fert. 
Non-irrig. 3500 29 23 24 19 5
Irrigated 4100 28 16 21 20 15

High Fert. 
Non-irrig. 5300 19 20 25 25 11
Irrigated 5700 20 15 21 24 19

1954 Average Fert. 
Non-irrig. 1800 11 58 18 5 8
Irrigated 2700 11 46 22 11 10

High Fert. 
Non-irrig. 4100 24 45 15 7 9
Irrigated 5200 21 39 16 13 11

1955 Average Fert.
Non-irrig. 2600 38 37 7 8 10
Irrigated 4500 15 25 29 24 7

High Fert. 
Non-irrig. 3800 51 26 6 12 5
Irrigated 6400 26 19 23 24 8

(3) Irrigation of pasture tends to provide better distribution of production over the season, 
i. e. maintains the carrying capacity of the pasture even during dry months. This fact

Year Average Fertility High Fertility

1953 600 400
1954 900 1100
1955 1900 2600
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Table 15

The Pounds of Dry Matter Per Inch of Water for Two Fertility 
Levels and Two Rates of Watering

(4) High fertility resulted in greater production of dry matter per inch of water than the 
average fertility. For best use of the water from natural rainfall alone or from irri
gation, a good fertilizer program is essential.

(5) Although more dry matter was produced with irrigation, the yield per inch of water 
was less than without irrigation.

Quality of Pasture

The effect of irrigation and fertilization on the quality of the pasture was also considered. 
The grass and legume in the mixture were analysed separately in the laboratory. It was found 
that:

(a) Regardless of treatment, the legume had a greater protein and calcium content but a 
lower potassium content than the grass.

maybe particularly important to the dairy farmer who depends on good pasture through
out the season. /

The pounds of dry matter produced per inch of water is shown in Table 15.

Year Treatment Total Dry Matter Inches of Water-
Lbs. of Dry Matter 
Per Inch of Water

1953 Average Fert.
Non-irrig. 3500 16.8 208
Irrigated 4100 22.3 184

High Fert.
Non-irrig. 5300 16.8 315
Irrigated 5700 22. 3 256

1954 Average Fert.
Non-irrig. 1800 10. 1 178
Irrigated 2700 17. 1 ' 158

High Fert.
Non-irrig. 4100 10. 1 406
Irrigated 5200 17.1 304

1955 Average Fert.
Non-irrig. 2600 9. 0 289
Irrigated 4500 19. 5 231

High Fert.
Non-irrig. 3800 9. 0 422
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(b) At the high fertility level compared to the average fertility level, the protein content 
of the grass increased from 17. 3 to 20. 6 per cent but remained essentially the same 
(26 per cent) in the legume. The calcium content decreased while the potassium and 
phosphorus contents increased in both the grass and the legume with higher fertility.

(c) Irrigation had no significant effect on the protein content of either the grass or legume.

Does it pay to irrigate pasture?

The cost of irrigating pasture is high unless the system is used for other crops as well. 
The decision to irrigate pasture must be based on factors-such as:

(1) stability and size of milk quota; price of beef.

(2) land value and possibility of renting or buying more land.

(3) possible alternative pasture programmes.

(4) water supply.

(5) capital available.

In the first place, increased pasture production should be obtained through good management 
(fertilization, crop rotation, tillage, improved seed mixtures, etc.). Under such conditions irri
gation will give greatest returns.

TEXTURE OF SOILS AFFECTS AVAILABLE MOISTURE SUPPLY IN THE SOIL

The moisture-holding capacity of a soil is an important characteristic in relation to the 
productivity of the soil. Inmost seasons, there is a shortage of moisture during July and August. 
The most productive soils are those that can hold and store water during the spring and make it 
available to crops during the drier months.

A study is underway to determine the maximum available moisture supply in the major soil 
types in Ontario. Some of the results obtained to date are shown in Table 16. Sandy soils have 
a smaller available moisture-holding capacity than clay soils. The Guelph loam however held 
more available water in the upper two feet than any other soil studied. Increased organic matter 
content increased the total amount of water held by soil but caused little change in the amount 
of water actually available to plants.
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Table 16

Available Moisture Held in Selected Ontario Soils

Soil Name Location Texture Organic 
Matter

Maximum 
0-12**  layer

Available Water Held (inches) 
12"-24" layer Total 0-24" layer

Eastport Leamington Sand 3.1 P.4 0.2 0. 6

Fox Harrow Sand 6.3 0. 9' 2.1

Fox Hespeler Sandy loam 2. 5 1.6 1.2 2.8

Harrow Harrow Sandy loam 3.0 1.8 1.4 3.2

Burford Ruthven Sandy loam 4. 9 1. 5 2. 9

Guelph Guelph Loam 4.2 2.2 2.3 4. 5

Harrow Harrow Sandy clay 
loam

1.8
i

1.9 3. 8

Vineland Vineland Sandy clay 
loam

2. 9 1. 9 0. 7 2.6

Brookston Woodslee Sandy clay 
loam

4. 9 2.6 1.2 3.8

Burford Wheatley Sandy clay 
loam

5. 7 2.0 1.4 3.4

Haldimand Cayuga Clay 3.4 1. 9 1.8 . 3.9
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SOIL CLASSIFICATION AND SURVEY

Soil surveys are continuing on a co-operative basis by the Department of Soils, O. A.C. 
and the Division of Field Husbandry, Soils, and Agricultural Engineering, Central Experimental.

, Farms Service, Canada, Department of Agriculture.

Present Status of County Surveys

A soil map, without a report, has been published for the following Counties: Elgin, Haldi- 
mand, Kent, Middlesex, Norfolk, Welland.

These counties were surveyed before 1936, and some re-correlation is necessary, in the 
light of modern concepts of soil classification, before reports can be published.

A soil map and report have been published for each of the following Counties:

Report No. County or District

7 Carleton
8 Northwestern Ontario, i. e. Rainy River clay plain, Dryden Area, Thunder

Bay Area
/ 9 Durham

10 Prince Edward
11 Essex
12 Grenville
13 Huron
14 Dundas
15 Perth
16 Bruce
17 Grey
18 Peel
19 York
20 Stormont

Photostat copies of the soil maps for the following counties are available at a nominal 
charge.

Brant, Waterloo, Northumberland, Peterborough, Halton, Oxford.

The soil maps and reports for the remaining Counties are in different stages of prepara
tion.

County or District

Lambton

Present Status

Soil map is complete; publication expected in late 1956.

Personnel - B. C. Matthews, R. F. Reid, D. J. Eagle X

Canada Department of Agriculture - R. E. Wicklund, D. W. Hoffman

J. E. Gillespie, A. B. Olding

DETAILED - RECONNAISSANCE SURVEYS



-23-

County or District

Glengarry 
Temiskaming 
Ontario

Victoria

Hastings
Russell

Prescott
Manitoulin Island
Renfrew
Lincoln
Wentworth
Oxford
Simcoe
Lennox & Addington, 

Frontenac & Leeds
Lanark

Present Status

Soil map is complete; publication in 1956.
Soil map is complete; publication in 1956.
Soil map complete; copy in office of agricultural representative; publica
tion in 1956.
Soil map complete; copy in office of agricultural representative; publica
tion in 1957.
Soil map complete.
Soil map complete; copy in office of agricultural representative; publica
tion in 1957.
Soil map complete; publication in 1957.
Soil map complete; publication in 1957.
Preliminary soil map prepared.
Preliminary soil map prepared.
Preliminary soil map prepared.
Soil map complete; publication in 1957.
Preliminary soil map prepared.
Preliminary soil map prepared for the southern portion only.

Preliminary soil map for all but the northern part of theCounty.

Proposed Surveys

In the 1956 field season soil surveys are proposed in the remainder of Lennox and Adding
ton, Frontenac and Leeds; in Dufferin and Wellington;: in Wentworth and Lincoln.

Summary of Soil Resources

The soil survey is an inventory of our soil resources. The acreages of different groups 
of s'oils in Southern Ontario are shown in Table 17.



-24-

Table 17

Soil Resources of Southern Ontario

Kind of Soil Acreage

1. Medium texture, often stony 2,423,400
2. Shallow soils over limestone bedrock 2, 515, 400
3. Fine texture, high in lime 628,800
4. Medium texture, gently rolling 2,546,100
5. Fine texture, dominantly well drained 1, 518,400
6. Fine texture, dominantly imperfectly drained . 1, 748, 500
7. Hilly, stony, coarse texture 352,700
8. Very heavy subsoils 1,211,700
9. Fine texture, numerous rock outcrops 3, 527, 700

10. Medium texture, underlain by clay 61,300
11. Deep sands 1, 042, 900
12. Coarse texture, underlain by clay 414, 100
13. Medium texture, underlain by gravel 153,300
14. Hilly, coarse texture 828,200
15. Fine texture, low in organic matter 521,500
16. Acid deep sands 1, 395, 700
17. Dominantly bare or almost bare rock 9, 939, 000
18. Poorly drained, fine texture 2, 147, 300
19. Muck and peat 184, 000*

* This acreage includes only the areas large enough to appear on a generalized map. Many 
acres of muck soils occur in small local areas throughout Ontario.

Total 33, 160,000
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DETAILED SURVEYS

Louth Township

Adetailed soil survey of Louth Township, Lincoln County, was begun in 1955 as part of a 
special survey to serve as a basis for land use planning. The soil survey has been completed 
for about one-third of the township. Considerable work remains to complete the survey and to 
integrate the soils information with the geographic studies of land tenure, tax structure, etc. 
in the township.

Private Farms

Detailed soil surveys were made on request on eighty farms comprising about 15, 800 acres 
in 1955. The soil maps and land use capability maps form the basis for land use planning of the 
farms.

CHEMICAL AND PHYSICAL PROPERTIES OF SOIL TYPES

Research work in soil classification continued in 1955. Two publications on this subject 
appeared.

(1) Matthews, B. C., R. F. Reid, and A. B. Olding, Genesis and morphology of the Oneida 
and Haldimand series - Grey-Brown Podzolic soils in Ontario. Can. Jour. Agr. Sci. 
35:500-510, 1955.

(2) Matthews, B. C., D. W. Hoffman, and D. J. Eagle. Brown Forest-Grey Wooded soil 
sequence in the Temiskaming District of Ontario. Can. Jour. Agr. Sci. 35:538-551, 
1955.

During the course of the soil surveys, samples of surface soils have been collected mainly 
from permanent pasture fields. Several samples of each soil type have been analysed in the lab
oratory. Some of the results are shown in Table 18 for soils grouped on the basis of texture. 
The figures reported are averages from analysis of more than 700 separate samples.

Average Chemical Properties of Ontario Soils as Related to Texture

Table 18

Textural Class £H
Cation Exchange 

Capacity 
m. e. /100 gms.

Exchangeable Cations Ibs/ac
Available

Phosphorus 
Ibs/acre

Organic 
Matter 

%Potassium Calcium Magnesium

Sand 5.9 4. 82 63 1, 900 1,200 49 2.09
Loamy sand 6.3 10.01 79 5, 900 1, 600 62 3. 90
Sandy loam 6.8 15. 74 110 12,500 2, 700 125 5.27
Loam 7.1 20. 65 163 17, 500 3, 600 139 5. 85
Silt loam 7.0 21, 91 175 16, 500 4, 300 133 6.27
Sandy clay loam 7.0 hl. 03 150 18,000 3, 500 173 6.15
Clay loam 6.6 26.38 240 19, 500 3, 900 208 6. 56
Silty clay loam 6.4 27.05 285 17, 500 3, 900 207 5. 54
Silty clay 6.2 26. 82 255 14, 500 4, 600 214 6.42
Clay 6.4 30. 00 370 18, 800 4, 800 228 6. 73
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SOIL ADVISORY SERVICE

LAND USE PLANNING

Profitable agricultural production on a sustained basis requires good soil management. 
Good soil management requires the latest information on fertilizer use, tillage, crop rotations,, 
crop varieties, etc.

The land use planning service provided by the Department of Soils is an advisory service 
to farmers. On the basis of the soils and their capabilities, the land use planner makes recom
mendations to the land owner or operator in regard to soil management, crop rotations, fertility 
improvement, drainage improvement erosion control, field rearrangement and so on. Land 
owners and operators who wish to take advantage of the land use planning service should make 
their request through their local agricultural representative.

Economic Study Shows that Land Use Planning Pays

During 1954, the Department of Agricultural Economics made a study of forty-six farms 
which were planned by the Department of Soils between 1946 and 1952. The economic changes 
that have taken place on the planned farms are shown in Table 19.

Table 19

Average Changes in Farms as a Result of Land Use Planning

Farm Organization Factor

Average 
Before 

Planning

Average 
Expected * 

On all Farms

Actual
Average 

Results on 
Planned Farms

Significant 
Average 
Change 

Due to Plannx

Crop Work Units 106 106 104 none
Animal Units 33 37 44 .+ 7
Livestock Work Unit. 210 238 287 +. 50
Total work units 324 360 386 + 26
Total Capital $26200 $28100 $32000 +$3900
Real Estate Invest mm.* $16500 $17900 $18800 none
Livestock Investmen’ $ 5700 $ 4900 $ 7900 +$3000
Machinery Invest™ a $ 3900 $ 5100 $ 5500 + $ 400
Farm Receipts $ 8200 $ 7400 $ 9400 +$2000
Farm Expenses $ 6200 $ 6600 $ 6800 none
Farm Income $ 2100 $ 800 $ 2600 +$1800

* These averages would be expected on all farms, whether planned or not, as a result of changes 
in prices paid -md prices received duringthe period of study (1946 to 1954).

Personnel - F. F. Morwick, T. H. Lane, C. R. Leuty, D. E. Logsdail

N. J. Thomas, W. T. Ewen, R. J. Bryden

T. J. Heeg (in charge of soil testing laboratory)
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Note that under the land use plan on the average of the forty-six farms;

(1) No change incrop work units. Although amount of feed produced was increased to feed 
the extra livestock, the major increase was in hay and pasture; these crops require 
fewer work units than most other crops.

(2) Hay and pasture crops are basic to a sound soil management program.

(3) Total farm receipts increased on the planned farms even though average receipts from 
all farms decreased during the six year period.

(4) Net income increased by 500 dollars on planned farms while net income from all farms 
during the period decreased by 1300 dollars.

(5) . Realestate investment required to introduce the land use plan was nil. Greatest capital 
investment was for increased livestock to utilize the increased production.

Good soil management includes incorporation of organic material. A good stand of sweet clover 
plowed down improves the tilth and organic matter content of the soil.
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Demand for Land Use Planning Service is Increasing

The number of requests for advice on land use planning has continued to increase during 
1955. A summary of farms planned and requests on hand is shown in Table 20.

Number of Farms Planned 1946-1955, During 1955 and
Requests on Hand

Table 20

C ounty No. of Farms Planned 1955 Total of Farms Planned 
1946 to 1955

Request on Hand 
March 1, 1956

Brant 4 22 3
Bruce 2 17 1
Dufferin 5 14 4
Durham 9 27 5
Elgin 0 2 5
Frontenac 0 1 0
Grey 18 23 11
Haldimand 0 9 2
Halton 1 14 3
Hastings 1 7 1
Huron 0 1 1
Kent 0 1 1
Lambton 0 0 1
Lennox & Addington 2 4 4
Lincoln 0 2 1
Middlesex 21 27 26
Norfolk 1 8 3
Northumberland 2 11 2
Ontario 17 83 10
Oxford 18 39 9
Peel 15 53 33
Perth 2 11 0
Peterboro 1 16 1
Renfrew 0 3 0
Simcoe N 0 17 2
Simcoe S 1 11 1
Thunder Bay 0 4 0
Victoria 2 6 0
Waterloo 2 9 4
Welland 0 6 1
Wellington 6 30 6
Wentworth 0 6 1
York 15 91 6

Total 145 575 148
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SOIL TESTING

Number of Soil Samples Tested and Reports Sent By Counties and Districts 
April 1, 1955 - March 31, 1956.

Table 21

C ounty Reports Samples

Algoma 20 48
Brant 175 400
Bruce 160 280
Cochrane 34 88
Dufferin 250 450
Durham 55 145
Elgin 165 525
Essex 50 130
Fort William 7 12
Grey 210 575
Haldimand 100 220
Haliburton 7 11
Halton 160 325
Huron 210 925
Kenora 7 11
Kent 75 315
Lambton 165 445
Lennox 2 21
Lincoln 25 75
Manitoulin 21 70
Middlesex 225 630
Muskoka 33 56
Nipissing 32 81
Norfolk 210 575
Northumberland 40 150
Ontario 160 430
Oxford 205 775
Parry Sound 22 55
Peel 125 435
Perth 160 375
Peterborough 75 175
Port Arthur 8 15
Prince Edward 5 10
Rainy River 7 13
Renfrew 3 13
Simcoe 220 650
Sudbury 37 75
Temiskaming 26 46
Thunder Bay 36 93

The soil testing laboratory analyzed 12,408 soil samples for 4, 572 farmers during 1955. 
Recommendations for fertilizer, and lime if necessary, were made. The distribution of samples 
by Counties is shown in Table 21.
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C ounty Reports Samples

Victoria 45 175
Waterloo 215 525
Welland 110 275
Wellington 200 600
Wentworth 145 330
York 330 780

Total 4, 572 12,408... 1 z
The soil testing laboratories at Kemptville Agricultural School, at Western Ontario Agri

cultural School and at Central Experimental Farm handle most of the samples from their re
spective areas and, therefore, are not reported in the table above.

SOILS EXTENSION

Extension personnel in the Department of Soils continued to serve on several agricultural 
committees. Assistance was given to Agricultural Representatives and the Soil and Crop Im
provement Associations in different Counties in planning soil programs.

Atotalof 250 public meetings were addressed during the year and more than 1300 personal 
calls were made to assist individual farmers with their soil management and land use problems.
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Land judging requires a sharp eye and a good understanding of the things that make a good soil.
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GENERAL
TRENDS IN FERTILIZER USE IN ONTARIO

More than one-half of the fertilizer materials and mixed fertilizers sold in Canada in 1955 
were used by Ontario farmers. Most of the plant food used in Ontario was applied as mixed fer
tilizer. Of the total of 426,000 tons used in 1955, 380,000 tons (89%) were mixed fertilizer.

Nitrogen Materials

The use of nitrogen fertilizer has increased tremendously in recent years. Moreover, there 
has been a marked increase in the number of nitrogen materials on the market. With the intro
duction of new nitrogen fertilizers, there has been a reduction in price per pound of nitrogen. 
Table 22 shows a number of nitrogen fertilizers now on the market along with their respective 
nitrogencohtents, retentionsby the soil, price per pound of nitrogen and amount sold in 1954-55.

((M Ammonium nitrate is the most popular nitrogen fertilizer (14, 428 tons).

(2) Anhydrous ammonia was used in increasing amounts in 1955 (1,104 tons).

Phosphorus Materials

Ordinary or 20 per cent superphosphate has been the most important source of fertilizer 
phosphate (Table 23). Triple or treble superphosphate (45% P2O5) is used more for compounding 
high analysis mixed fertilizer than for direct application to soil.



Representative Nitrogen Fertilizers Available in 1955

Table 22

Fertilizer Trade Names*
Total N 

%•
Per cent N in form of Retention 

by Soil
Residual
Acidity**

Approximate 
Cost per lb. 

N cents

1954-55 
tons 
soldAmmonia Nitrate Urea

Ammonium Aeroprills or : 3 16. 5 16. 5 low 59 13.6 14,428
Nitrate Nitroprills

Ammonium 30 20 Medium 110 18.3 557
Sulphate

Sodium 16 - 16 low -29 25. 6 521
Nitrate

Ammonium Ammophos A 11 11 Medium 65 15.0 1,429
Phosphate
11-48

Urea Nu Green 45 45 Medium 84 16.0
Urea Prills
Urea 45

Calcium Cyanamid 22 Medium -62 17.7 2,375
Cyanamide

Non Uran 32 7.75 7. 75 16. 5 Medium 72 16.0)
Pressure ) ‘
Solutions ) 202

)
Low Amanol 41 29.7 11.3 Medium 71 10.0)
Pressure 65 22
Solutions Nitrana 2

High Anhydrous 32 82 Medium 148 10.0 1,104
Pressure Ammonia
Solutions
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* All of the trade names are not included here.
* * Lbs. pure limestone (CaCC>3) required to neutralize the effect of using 100 lbs. of the fertilizer (Bear).
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Trends in Use of Phosphorus Fertilizer Materials

Table 23

Materials Available Phosphate 
% p2o5 Tons used in.

1945 1950 1954 1955

Superphosphate 20 11,277 14, 322 17,651 15,287
Triple Superphosphate 45 25 184
Ammonium Phosphate 20 211 11 168 186
Ammonium Phosphate 48 2,351 2,225 2, 718 1, 429

Potassium Materials

More than 90 per cent of the potash fertilizer used is-muriate of potash (Table 24). Most 
of it is applied as a constituent of mixed fertilizer although itite being used in increasing amounts 
as plow down fertilizer for corn and as side dressing on market garden crops.

Table 24

Trends in Use of Potash Fertilizer?Materials

Material Available Potash % k2o Tons used in
1945 1950 1954 1955

Muriate of Potash 60 1, 585 1,287 3, 899 3, 476
Muriate of Potash 50 349 408 95 3
Sulphate of Potash 48 9 57 290 371

Mixed Fertilizers

-Sales of mixed fertilizers show a trend toward higher analysis goods. Table 25 shows that 
the 2-12-6 analysis fertilizer has not been used during 1954 and 1955. On the other hand, 4-24-12 
(double strength 2-12-6) and 10-10-10 have become increasingly important.

Year
2-2-4

Fertilizer Analysis Used (Tons)
Total2-12-6 2-12-10 4-24-20 4-24-12 10-10-10

1930 9, 900 15,100 ------- ------- -------- 84,000
1940 165 39, 900 11,300 ----------- ------- ------------- 119,000
1945 ----- 68,800 36, 000 ----------- ------ - - 190,000
1950 ------ - 116,900 66, 700 ------------- 317,000
1954 ----- 149, 400 113 24,800 24,000 376, 000
1955 ----- ------- 134,000 9, 600 24, 000 32,200 380,000

The increased use of higher analysis fertilizers is recommended because of the advantages 
for the user:

Table 25

Trends in Use of Selected Mixed Fertilizers
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(1) Each ton of high analysis fertilizer contains more, pounds of actual plant food. A ton 
of 2-12-10 contains 480 pounds of plant food while a ton of 4-24-20 contains 960 pounds 
of plant food.

(2) Fewer pounds per acre are required if high analysis fertilizers are used; hence, less 
labour in handling.

(3) High analysis fertilizers contain less filler; hence, reduced transportation charges per 
pound of plant food delivered.

(4) High analysis fertilizer costs more per ton but less per pound of plant food. For ex
ample 2-12-10 in 1955 was $46. 70 per ton while 4-24-20 with twice as much plant food 
cost only $84. 00 per ton (less than twice the cost); a saving of $9.40 per ton of higher 
analysis fertilizer.

Note: Tables 23, 24 and 25 are based on figures published by the Dominion Bureau of Statistics.
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