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5. Clay Movement in Soils. E. E. Mackintosh

Preliminary investifations have been conducted on the
factors affectinf clay movement in soils. Artificial
soils involvinV standard clay minerals and quartz sand
were utilized. Procedures were established for further
investigations to follow this winter on both artificial
and natural soils.

6. Other Soil Mineralogy Studies.

(a) MineralofY of Soils of the Southern Interior of B.C.
IT. E. Osborne

(b) l1ineralogy of Soils of the Prince George area.
J. Baker and E. Ii. Gardner

(c) !1ineralovy of Skeena River Alluvium, and the Lakeview
and Blackwell Alpine Soils of the Princeton Area.
E. E. l1ackintosh

(d) Mineralogy of Kennedy and other Soils of the
Princeton Area. A. Green and E. H. Gardner

1. The Mineralization of Nitrogen in Some Fraser Valley Soils
as "~fected by Liming. E. H. Gardner, I. Derics,
J. Basaraba

The results of this study are to be published. The results
showed that under laboratory conditions the addition of
lime to 3 Fraser Valley soils enhanced the mineralization
of organic N. The soils were Pitt peat, LJmden S L, and
Pitt Si C L of pH 4.7, 5.1 and 5.6 respectively. The
Mineralization of N was freatest in Pitt peat.

2. The Effect of Lime Applications to Fraser Valley Soils.
\v. Greenhalgh and E. H. Gardner

This project will study the effect of different rates of
lime application on the frowth of Ladino clover in several
different Fraser Valley soils. Different levels of F
application are also being incorporated into the experiment
in order that information on the lime-E interaction can
be studied. The initial phases of the experiment are to
be undertaken in the freenhouse. This experiment has just
commenced.
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C. Phosphorus

1. The P status of a Series of Soils developed on Fraser
River Alluvium. E. H. Gardner, M. K. John and F. Kopisch­
Obuch

The results of this study have been published in the form
of a thesis, which was presented to the 1965 meeting of
the Canadian Society of Soil Science and have been
submitted for publication. It was found that in a
sequence of Fras3r Valley soils changes in the relative
amounts of various forms of soil P occurred over relativ­
ely short distances. The acidic soil forming process
results in a reduction of Ca phosphate and increase of Fe
and organic phosphates.

D. Soil Chemical Analysis as a Prospectinv Tool. J. Barakso
and E. H. Gardner

The study in which the soil content of several elements
is being correlated with the elemental content of the
underlyin[" bedrock is approaching completion.

E. Characterization and Use 2f Soils

1. A Study of the Characteristics of Some Organic Soils in
the Lower Mainland Area. C. A. Rowles, L. R. Paynton,
members of the Soil Survey Branch, B.C. Department of
Agriculture, B. \i. von Spindler

T"lo profiles each of Banford, Gibson, Trigg'S, Lumbum and
Lulu organic soils were described and sampled between
Chilliwack and the Fraser River mouth. The 28 samples
were air-dried, ground and used for the estimation of
cation exchange capacity, extractable cations, reaction,
total nitrogen and carbon. Samples were also digested
with perchloric acid and the residue used for the deter­
mination of trace elements using the atomic absorption
spectrophotometer. Correlations were noted between
degree of decomposition and cation exchange capacity and
carbon:nitrog'en ratio, and different degrees of
unsaturation and reaction.

The work is continuing, including the study of some
physical characters.

2. Study of the Soils and Soil-tree Relationships in the
Say>lard Forest. C. A. Rowles, Nurettin Keser, Research
Division, B.C. Forest Service, Victoria, and the Pedology
Section, Canada Department of Agriculture, Vancouver
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(a) The sequences of glacial and post-glacial geomorphic
units were established in the area.

(b) Different bedrock formations were identified and
mapped.

(c) Different geomorphic materials were recognized and
mapped.

(d) A study of the flora was instituted.

(e) Samples from the rocks, geomorphic materials, soils
and pans were collected.

The work is continuing.

3. Other Research

Other research projects include soils survey and capability
for Agriculture and Forestry, preparation of a small-scale
soil map of British Columbia, soil permeability measurement
and characterization of the soils of Oyster River Research
Farm.

Soil Microbiology

A. Projects;

1. The role of transition-like metals in autotrophic
metabolism. L. H. 1;lullstein and Cristian Cross.

~. The biochemical relationship between nitrogen fixation
and denitrification. L. H. Hullstein, Pat Dairon. One
paper submitted, presently in review.

3. Mechanisms involved in the formation of gaseous nitrogen
in soil and clay systems. L. H. Wullstein and Pat Dairon.
Paper presented at the 1965 meeting of the A.I.C. An
additional paper submitted, presently in review.

4. The fate of certain pesticide residues in soil.
L. H. Wullstein and Diana Goldsmith. One paper submitted,
presently in review.

5. The tolerance of Rhizohia §Q2. to
in relation to nitrogen fixation.
Diana Goldsmith.

various nitrogen carriers
L. H. Wullstein and
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B. Equipment

Construction of an electrolytic respirometer is well
underway. As an adjunct to this, a new Beckman GC-4 gas
chromatograph has been purchased. The latter will serve
for gas analysis (e.f.,-N2, CH4' N20, NO, etc.) and
organic analysis (e.g. pesticides).

Dr. Wilcox

~~ work is mostly related to irrigation. Irrigation is
approached from a soils and a meteorological point of view. One of
the problems we are working on is the schedul~ng of irrigation. The
reason for this is two fold. First, we try to encourage fOod husbandry
and secondly, water is becoming scarce in the Okanagan Valley.
Scheduling entails measuring of water use with evaporimeters,
measurement of rainfall and keeping a balance sheet. Irrigation is
planned with the balance sheet. We have had good success with this
in a number of orchards over a number of years. Mr. Brownlee is now
using' it as an extension service.

We do a lot of soil moisture work in connection with this, using
both moisture blocks and soil samples. We are also working on
alfalfa; trying to find out the water requirements and the ratio
between 'later requirement and evaporation.

'lIe are also workin@' on methods of determining available moisture.

The main fertility work on the silty clay Creston Flats involves
use of an indicator crop on a five by five factorial of phosphorus and
potassium. Regardless of the rate of application of either element,
we obtain very little response on these soils. However, applying them
both at the same time, we get highly significant yield increases. On
the upper bench with heavy clay soils we are now involved in determining
the status of sulphur in relation to alfalfa production.

The mean green yield of sulphur plots of over eight varieties and
six replicates showed a .83 increase while the standard accepted
variety in this area showed a response of three times or 2.5 tons per
acre. From this test it appears that there is a variety--sulphur
interaction.



- 94 -

REPORT 01\ SOIL RESEARCH IN B. C. - SUMHERLAND

by Dr. J. L. Mason

This report briefly outlines the current lines of research
carried out by the Soils section.

Mason is working on the interaction of nitrogen with cover crop
management in relation to fruit qualit", with Porritt associated on the
fruit quality aspect. New work was started this year on the effect
of the calcium and magnesiUDl control of fruit on fruit quality based
partly on the finding by the B. C. Soil Survey of low calcium and
high magnesium in clay soils. Hork is being continued on mineral
deficiencies of cattle which occur in B. C.; in particular, copper,
solenium and zinc deficiencies with Miltimore associated. Work on the
nutritional requirements of alfalfa is being extended to minor elements
based on indications of minor element responses at Armstrong. Again,
this work is in association with Miltimore.

Stewart is working on the potassium-calcium-magnesium interactions
in apple and g'rape. This work is carried out in gravel bed nutrient
solution cultures in large tanks in a neW installation at the Research
Station. He is also working on the zinc requirements of apple and
grape in identical facilities in another section of the same instal­
lation. New work in the symtomalogy and development of practical
treatments of minor element deficie~cies of grapes is underway
sparked by the extensive new g-rape plantings in the southern Okanagan,
much of it on coarse sandy soils. He is also working with soil
applications of magnesium sulfate and potassium sulfate and their
effect of magnesium uptake by apple leaves.

\~ilcox is working- on schedulinv of irrigation with the aim of
providing fruit gro'Jers with a practical method of estimating "ater
use from orchards so that irrigation water "ill be applied only "hen
needed. He is also "orking with A.R.D.A. on the agricultural inventory
of B. C., particularly on the climatic aspects.

Dr. Handford

}tr. van Ryswyck "ho is on leave of absence at the moment, is
still continuing- with "ork on fertilizer applications on rangeland.
He was about to discontinue this work when last year large amounts of
rainfall gave responses to fertilizer applied four or five years ago.
Bill Hubbard had been doing this work previously and he also had good
responses as the result of last year's increased moisture supply. More
"ork "ill be done on the economic aspects of range fertilization.
Bill Pringle, before he left for Turkey, "orked on upland meadows and
peat bogs and this work has been summarized and will be published. The
main response has been to phosphorus.
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Dr. Beaton

We divide our research work into four main categories. One is
evaluation of new fertilizer materials.. He have a large group of
chemists who try to synthesize new fertilizers. It is our duty to
evaluate these materials. This is mainly done with the short term
absorption technique developed by the Tennessee Valley Authority some
years ago. We do cooperative work, for instance, in Kamloops where
we tryout some of the newer nitrogen materials like glycol urol which
is an acetelene di-urea. Also we have done some work on evaluating
material developed in Alberta by passing' a stream of oxy"en and
anhydrous ammonia over a bed of coal. Most of the nitrogen in this
material is in heterocyclic form and seems to be relatively unavailable.
This material will probably only be useful for turfs and lawns where
large quantities can be applied without the danger of burning.

We are also evaluating a number of new sUlphur assemblag·es. 1Ne
have a contract with the Sulphur Institute, Washington, D. C., to
develop an assemblage of finely divided sulphur bound in some form to
give a desirable physical form for bulk blending or for direct
application. In California extensive areas of sulphur deficient annual
range occurs where 100 pounds of sulphur would be beneficiaL

Another major project concerns the reactions of fertilizer in
soil. It helps to explain the differences we obtain in the field. In
certain soils diammonium phosphate may not be as good as monoammonium
phosphate.

Also we investigate environmental factors on fertiliz,er in the
soiL

Another phase of work in which we are active is new fertilizer
uses, such as forest fertilization. There is a lot of information in
the U.S.A. on the effect of fertilizer on young growth. However, we
feel the most promisinj! economical aspects apply to 60 to 80 year old
trees.

The fourth major activity is liaison with other research
organizations. One of the key organizations is the Tennessee Valley
Authority in Alabama which is probably the leading fertilizer
organization in the world. We try to visit prairie universities where
we have granted aids and also try to visit research and experimental
farms of the Canada Department of AgriCUlture and the United states
Department of Agriculture. Our markets go south to the Mexican border
and east as far as Ohio and we try to keep abreast with problems in
that area.

I might mention here the occurrence of new deficiencies. Potassium
is showing now on the Canadian Prairies and sulphur as well.
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Dr. John

vThat I have been trying to do is characterize the soils of B. C.
in relation to their problems in order that research may be done on
them. For this purpose we are initiating much more detailed soil
characterization programs with the help of soil survey and the soil
testing laboratory primarily through the Soil Testing Committee. We
are going into a computer program with all the data from soil surveys
and soil tests and get much more information from current fertilizer,
liming and various other practices.

REPORT ON SOIL FERTILITY RESEARCH - BEAVERLODGE

by 11. Nyborg

In the Peace River regions of B. C. and Alberta there are some
three million acres under cultivation and about two hundred thousand
acres of new land being added annually. The cropping is mostly to
cereal, oilseed and forage seed crops. Soils are either Dark Grey or
Black on the greater part of the land that is now under cultivation.
However, the soils that are now being broken are mostly Grey Wooded.

The main soil problems in the Peace River region are nutrient
deficiencies, poor structure, and for some areas, soil acidity.

l1any of the heavier textured Grey wooded soils are of poor
structure. There are two problems on these soils' slow infiltration
of water, and surface crusting that prevents crop emergence. At
present, our only work on these problems concerns the affect of different
rotations on the physical condition of a heavy textured Grey soil.

The most important nutrient deficiencies are those of nitrogen
and phosphorus. Responses to nitrogen are general but variable. For
some soils crops grown on heavy stubble do not always respond to
nitrogen. On the other hand, some of the more newly broken Grey soils
are so deficient that there is practically no crop growth unless
nitrogen is added. At present we are doing field testing with nitrogen
fertilizers on Grey soils. lie have also found that two years or more
of alfalfa on one Grey soils increased the yield of three following
wheat crops by more than 50 per cent.

The yield of cereals on almost all soils can be increased by
application of phosphorus. On some soils yields are increased by
several times and on others by only a few per cent. However, we are
not working on the correlation of soil tests and response to
phosphorus.
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It was previously thought that soils in the Peace River region
were not deficient in sulphur. Recertly, however, deficiencies have
been found on a number of Grey soils and on a Black soil. Two field
tests this year showed that oats may be affected almost as much as
alfalfa. Work is now in progress to find the extent of the deficiency
on different soils.

~funganese deficiency in oats is sometimes found in the region on
near-neutral soils with high organic matter content. We learned that
the deficiency occurred only when soil temperature was low and that in
practice it was not severe enough to affect barley and wheat or even
the more resistant varieties of oats.

Boron deficiency of alfalfa has been found on several Grey soils
in the greenhouse. We do not yet know if this is of practical
importance in the field.

Soil acidity is a significant problem on some of the Grey soils
in the region. lie have estimated that perhaps 30 per cent of the Grey
soils are between pH 5.6 and 6.0. On these soils there may be some
restriction in growth of alfalfa and perhaps in the more sensitive
varieties of barley. We have also estimated that about 10 per cent of
the Grey soils are pH 5.5 or below. On these soils there may be
severe restriction in growth of a number of crops. Application of lime
is not practical because of the high cost of liming materials. The
problem is best avoided by cropping these acid soils to resistant
species or varieties of crops. Our work is aimed at finding what toxic
elements in the acid soils are responsible for damage to different
crops, and at finding suitable soil tests for these elements that can
be used to predict plant response.

Mr. Driehuyzen

Mr. Nyborg mentioned problems of soil structure and permeability
in Peace River Soils. I wonder if drainage is a problem in that area
and if so, 'Ihat is being' done about it?

Drainage in itself is not a problem except the last two years
when we had about twice the normal rainfall. We have some soils in
the High Prairie region where the water table is at a depth of five
to six feet perhaps. The infiltration rate is often low and runoff
occurs.
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SECTION III

BUSINESS

Resolution,:!

No. I - WHEREAS an insufficient amount of experimental work has been
done in British Columbia to provide accurate irrigation
recommendations for most nf the semi-humid and humid arable
land in the Province, and
WHEREAS we have insufficient information on the benefits of
irrigation in such areas, and
WHEREAS suitable procedures have been developed for determining
both water requirements and benefits,
THEREFORE BE IT RESOLVED that the Department of Agriculture
of Canada and of British Columbia, and the Canada Economics
Branch, be urged to co-operate in studies of irrigation water
requirements and benefits of irrigation on major soil types
in the semi-humid and humid parts of the Province, with a view
to relating the data obt2ined to weather parameters and thus
to long-term costs and benefits. Moved by Dr. J. C. Wilcox,
seconded by Mr. C. H. Brownlee.

Discussion

Dr. Wilcox

We feel that this work is required in the North Okanagan, Shuswap
area. In spite of the fact that we are all agreed that this work is
required, nothing has been done so far. It is a question of who is
going to do the work. This is not a problem in the arid regions where
we know the irrigation requirements.

Mr. DriehuIlliill

There is little information on irrigation in the Lower Fraser
Valley and this area should be included in the proposed program.

MOTION CARRIED

No. 2 - WHEREAS there is evidence that present liming practices,
including the frequency and rate of application are excessive
on many farms in the Lower Mainland, and
WHEREAS the money presently spent on the unnecessary use of
lime could be better used for other purposes,
THEREFORE BE IT RESOLVED that the Soils Advisory Committee
review the pertinent information with a view to developing a
more realistic approach to liming. Moved by Dr. J. D. Beaton,
seconded by Dr. H. F. Fletcher.
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Discussion

Dr. Clarke

What is the objective of the resolution?
Soils Advisory Committee sUVl"esting that it be
testing' prol"ram?

Mr. deVries

Yes, this is my understanding',

Is it directed at the
tied to the soil

Since this was discussed in some detail yesterday, we did not
want to reiterate all the details in the motion. iJe understand that
the problem will come back to the panel members and others.

Dr. Gardner

I think we should make a recommendation regarding' liminf of soils.
However; I do not think we should make a recommendation regardinl" the
payment of the lime subsidy. If lime is not recommended for certain
soils then the payment of a subsidy would not be authorized by the
Lime Committee. The problem is that the Committee does not have the
information necessary to determine the boundary between areas which
require lime and those that do not.

Dr. John

I do realize that this is the policy but as technical men we
realize there are two main problems that lead to the misuse of lime
on certain soils, One is the lack of knowledge, the other is the lime
subsidy itself which directly and indirectly influences the use of
lime.

MOTION CARRIED

No. 3 - WHEREAS in areas of high precipitation excess water in the soil
is a factor that seriously limits production, and
WHEREAS specific knowledge relevant to drainage pertaining to
Lower Fraser Valley soils is lacking,
THEREF,ORE BE IT RESOLVED that increased support be given to
the conduct of drainafe research and extension. Areas
requiring particular emphasis would include:
(a) Extension proframs to emphasize cost benefit
(b) Research on crops adaptation and response
(c) Research on hydrolol"ical and soil considerations
Moved by Dr. H. F. Fletcher, seconded by Mr. l1. G. Driehuyzen.
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Discussion

Dr. Stri'chan

How much researcr is really needed? Is it not largely an extension
problem of classifying the areas that require drainage?

Dr. Fletcher

In the Lower Fraser Valley we have a number of soils that differ
in their degree of drainage requirements and hydraulic conductivity.
There is ve~! little soils information in respect to drain spacing in
relation to hydraulic conductivity. There is even less information
regarding crop requirements. In a diverse area such as the Lower
Fraser Valley where some thirty different crops are grown commercially,
many having different drainage requirements, it is difficult to assign
minimum water table levels.

Dr. Clarke

Dr. Strachan mentioned the extension aspect which is in part a
question of leadership and Dr. Fletcher pointed out the aspect of crop
response and economic benefits. There are also, however, economic
pressures which are demanding increases in certain types of crops which
cannot be done without drainage.

HarrON CAHRIED

No. 4 - I think we should have a courtesy resolution thanking the
members of the University for the use of their facilities for this
workshop and also the members who have put so much effort into the
preparation for the activities of last evening. Hoved by
Dr. H. F. Fletcher, seconded by Hr. N. F. Putnam.

HOTION CAHHIED

As chairman of this workshop I appreciate very much the effort a
lot of people have put into it, particularly Hr. Driehuyzen who has
done all the paper work. I would like to thank }b. Driehuyzen on
behalf of the workshop for his efforts. Also I would like to thank
all of you for your participation in the workshop.

Hegarding the next meeting, I think that as was the case with this
meeting the Soils Advisory Committee will decide on the date,
probably two years from now, and appoint a chairman and secretary. If
someone would like to make a suggestion regarding the topic or theme
for the next meeting, this could be done in the form of a resolution.
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Dr. Fletcher:

At this "orkshop and at the previous one much of the discussion
was in regard to environment.

No. 5 - BE IT RESOLVED that the theme of the next "orkshop be
Crop Environment. Moved by Dr. H. F. Fletcher, seconded
by j{r. M, G. Driehuyzen.

Mr. Case

The theme is very broad. Perhaps it could be made more specific.

Dr. Fletcher

Because of the broad representation at these workshops, I do not
think "e should be too specific.

Mr. Driehuyzen

Perhaps a theme regarding soil and "ater could be considered.

MOTIOI1 CARRIED

Dr. Bea!'on

Has consideration been given to alternating the location of the
Soil Science ,Jorkshop meeting?

We have not considered it but it certainly is a worth"hile thought.

Dr. Fletcher

I think the reason that Vancouver is particularly appropriate is
the fact that this "orkshop is conducted during lecture time, and that
it "ould facilitate participation by university people.

Dr. Gardner

I do not think that this is too important. During the workshop
not much lecturing is done anyway.

Do you anticipate that at the "orkshop "ork progress "ould be
exhibited? If so, Dr. Beaton's proposal would have merit.
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Mr. Maas

At one time we used to have inter experimental farm visits. It
is very useful to see what other people are doing in research work.
Included could be a soils· tour in the summer time throufh specific
production areas.

Dr. Gardner

Trying ot organize a meeting of this nature in the summer is
difficult due to holidays, field work, etc., even though most people
are principally in favour of it. In Alberta, however, they have done
this and it has been very successful.

Once again I want to thank you all for your whole hearted
participation in the workshop which I think has been very successful.
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SUMMARIZED RESULTS OF 1963 CROP YIELDS
P{J' THE LADNER DEMONSTRATION DRAINAGE PLOTS -

flli~

Drain "I Total ,Yield
Spaoing I Tons/ Aore I

20' 18.0

40' 18.8

80' 16.0

OATS and STRAv!

Grad~l & 2 Culls Total Yield Inorease Over
Tons Aore Tot's/Aore Value Per Aore Undrained Plot

14.7 3.3 $524 62.7%

15.9 2.9 564 74.6%

13.2 2.8 470 45.5%

9.0 2.8 323 --

Value of grade 1 plus grade 2: $35/ton
Value of oulls: $3/ton

Potatoes were not graded down on oversize
beoause of over-maturity at harvest time.

Drain i
Oat~Straw I

Value ~~J Oats Inorease Over
Soaoin!Z T""'IAo" f To",/Ao" & Straw Aore Undrained Plot

20' . 1.79 - - 2.71 - . $134.80 46.1%

40' 1.63 I 2.59 126.44 37.0%

80' 1.45 2.26 110.62 19.8% - .-.,.

undrained 1.27 1. 77 92.28 --
I

I
I

Value of oats: $42/ton
Value of straw: $22/ton

PEAS

I Averare Adjusted Value of
Drain Yield Tenderometer Yield Adjusted

Snacim' Ton;/Acre Value Tons/Acre Yield/Aore
f--

20' 2.04 106.1 1.92

I
$173

I 1.86 16740' 1.97 105.3 I
1l0.6 1.62 14680' 1.83

lundrainj 1.99 ---L- 136~-l 1.27 --

$90/tonValue of peas:


