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THE SOILS OF PRINCE EDWARD ISLAND

THEIR NATURE AND COMPOSITION

WITH SUGGESTIONS AS TO FERTILIZER TREATMENT

Frank T. Shutt, D.Sc, F.I.C.

Dominion Chemist.

Recent reports of the Division of Cliemistry have presented data—chemical

and physical—of certain soils of Prince Edward Island. These were from

samples from the district of Charlottetown, the work being undertaken at the

instance of the provincial Department of Agriculture and from a series of soils

collected in the East Baltic, Georgetown and North River Districts in connec-

tion with field trials for seed production of Brown Top (Rhode Island Bent),

a grass now largely used for the making of fine turf, for golf courses, bowlitig

greens, tennis courts and fine lawns.*

The publication of these earlier investigations created a very considerable

interest among the farming public of Prince Edward Island and those connected

with agricultural activities in the Maritime Provinces generally, and the desire

was expressed that a more complete survey of the soils of the province should

be made. The growing of certified seed potatoes has recently become one of

the most important branches of agriculture in the province and consequently

information respecting the economic fertilizer treatment of the soil for this crop

becomes a matter of very considerable importance. To obtain this information

it was necessary, as a preliminary step, to secure chemical and physical data of

soils more generally representative of the province. It was therefore decided

to make a further and more extensive collection and the locations of the Illus-

tration Stations were chosen as representing well distributed points for this

purpose. This series consisted of 50 samples—surface and subsoil—taken at

seventeen points. These samples may be considered as fairly representative

of the cultivated soils of the province.

Before presenting the results of the analytical work and conclusions there-

from, the methods of analysis employed may be outlined and the plant food

content of average Canadian soils briefly discussed.

* Annual Report, Division of Chemistry, 1925, pp. 4-9 and, 1926, pp. 4-6.
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METHODS OF ANALYSIS

Chemical Analysis.—The cliemical analj^sis was made on the air-dried

prepared sample, rejecting the portion which did not pass 1-0 mm. mesh sieve.

The tabulated data comprise the *' total " constituents as obtained from
digestion with 1-115 sp. gr. hydrochloric acid and ''available" phosphoric

acid and potash from digestion wuth 1 per cent citric acid solution. Nitrogen

determinations were made by the Kjeldahl process and the " Lime Require-

ment " by the Jones method.

Physical Analysis.—The method of analysis employed was that of the

Bureau of Soils, United States Department of Agriculture and furnished seven

separates from fine gravel to clay. The data from the mechanical analysis are

presented in tabular form.

PLANT FOOD CONTENT OF CANADIAN SOILS

In interpreting the results of soil analysis it must be pointed out that in

the present state of our knowledge, there is no possibility of directly and
definitely correlating the chemical data with degree of fertility. Chemical
analysis in itself does not furnish the evidence for the exact classification of

soils as to productiveness. Soil analysis, however, has a practical usefulness

in indicating marked characteristics and deficiencies where such exist, and in

suggesting appropriate fertilizers and rational methods of soil management;
such data have a greater significance in the case of virgin areas than when
obtained from cultivated—manured and cropped—soils. Predictions from
analyses as to productiveness cannot be of a positive nature—they can only

be suggestive and tentative for the plant food content though fundamental and
all important, is only one of a large number of ever-changing factors—chemical,

biological and physical—influencing and controlling plant growth.

From the statements in the preceding paragraph, it is obvious that rigid

'' standards of fertility " which could be used in reporting on the relative pro-

ductiveness of soils cannot be established. Nevertheless, the large number of

analyses of Canadian soils made in these laboratories during the past thirty

years permit us to make the following statements in respect to the significance

to be attached to the essential plant food percentages.

NiTRCX5E'N.—The larger number of our good soils contain between -1 and -2

per cent though many reach -5 per cent and some—the richest soils of the

western prairies—may exceed 1-0 per cent of nitrogen. Soils containing less

than • 1 per cent may prove, under favourable conditions for nitrification, fairly

productive, but such generally show a remunerative response to nitrogenous

fertilizers. Richness in nitrogen is determined to a large degree by the organic

or humus content, though the condition or stage of decomposition of this

organic matter is an important factor in indicating the nitrogen's availability.

Phosphoric Acid.—The phosphoric acid in Canadian soils of average

fertility usually lies between -15 and -25 per cent. Some very good loams

contain from -25 to -3 per cent and a few exceed the latter figure. The adequacy

or otherwise, of phosphoric acid in a soil would appear to depend largely on

the accompanying amount of lime. Increased crop production has usually

followed the application of phosphatic fertilizers to soils containing less than

•15 per cent phosphoric acid.



In respect to the *' available " phosphoric acid, which we already stated has

been determined from a 1 per cent citric acid extract of the soil, it may perhaps

be assumed that for cereal crops '' a percentage as low as -01 seems to denote

an imperative necessity for phosphatic manure, while as much as -03 would
seem to indicate that there is no such immediate necessity " and ''for root

crop^, more especially turnips, the limit would probably be higher ". (Bernard

Dyer; Proceedings of the Royal Society, Vol. 35).

Potash.—Our data indicate that good Canadian soils usually possess

between -25 and -5 per cent of potash; less than -15 per cent has, in many
instances, pointed to the value of potassic fertilizers.

In the case of ''available" potash as obtained by the citric acid method, we
may tentatively adopt the conclusion of Dr. Dyer (Proceedings of the Royal
Society, Vol. 68) that "probably when a soil in the surface depth contains as

much as 01 per cent of citric acid soluble potash, the special application of

potassic salts is not needed."

Lime.—Lime ranks next in importance to potash and phosphoric acid in a

consideration of the mineral constituents of plant food. It also promotes nitri-

fication, improves tilth and by reason of the alkalinity, is of special value in

correcting sour soils. Our experience goes to show, that light and sandy loams

containing less than -25 per cent of lime (CaO) and clay loams less than -5

per cent will as a rule have their productiveness increased by a dressing of

lime in one or other of its agricultural forms. Soils rich in organic matter,

such as muck and peaty soils, very frequently respond to an application of lime,

and may with advantage be raised to 1 or 1-5 per cent of that element (CaO),
especially when supplied in conjunction with phosphoric acid and potash. The
continued use of sulphate of ammonia as a nitrogenous fertilizer will call for an
occasional application of lime or ground limestone to prevent sourness.

Humus.—Humus or semi-decomposed vegetable matter is to be regarded

as the storehouse and guardian of nitrogen, and richness oi a soil in the latter

important element may be measured to a large degree by the organic or

humus content. In reasonable quantities humus has a remarkable influence

upon the texture and tilth of the soil. It increases the moisture holding capacity

and supports the microscopic life of the soil, which has for its chief function

the rendering assimilable of the inert plant food of the soil.

HISTORY AND DESCRIPTION OF SOILS

For conciseness and convenience of reference the particulars of these soils

in respect to locality, description and history as gathered at the time of collection,

are presented in Table I.

DISCUSSION OF ANALYTICAL DATA

The analytical data, chemical and physical, are presented in Tables II and
III, respectively. Their discussion in respect to the general character, fertility

and plant food requirements of the soil follows, the soils being considered by
counties from East to West.

KINGS COUNTY

Lab'y No. 86751-2: From Souris. Lot 46. This group has been under
cultivation for about 50 yea^ and has been unmanured for at least 10 years.

6507&- i
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The surface soil would probably rank with loams slightly below medium or

average fertility; it has a fair nitrogen content but its percentages of phos-

phoric acid and potash are somewhat low. The organic matter content for this

type of soil is fair, but farm manure or the turning under of green crops is

desirable for its maintenance and increase. The '4ime requirement" is aoproxi-

mately 2 tons of ground limestone per acre.

The data indicate that applications of a complete fertilizer relatively high

in phosphoric acid and potash are desirable and would probably prove very

remunerative, especially for potatoes, farm roots and corn.

Lab'y. Nos. 63913-16: From St. Peters, Lot 41. These samples are repre-

sentative of two areas on the same farm; one (No. 63913) had not received

manure for 6 years, the other (No. 63915), for 11 years. It is significant that

the latter has the lower nitrogen content. Both are slightly below the average

in fertility, judging from the analytical data; they are especially poor in phos-

phoric acid. The organic matter content is low. The '4ime requirement'' for

both areas is in the neighbourhood of 1 ton of ground limestone per acre. Farm
manures, supplemented by applications of a complete fertilizer are suggested

by the analysis as desirable for maximum yields.

Lab'y. Nos. 63918-21: From Montague, Lot 52. This group contains soils

from two areas on the same farm, both of which had been under cultivation for

about 80 years. The area. No. 63918, had been manured one year previous to

the collection of the sample, for the potato crop, whereas area No. 63920 had
not been manured for a long number of years; the influence of the manure is

apparent in the higher percentages of organic matter and nitrogen in the

former. The soil from the unmanured area, No. 63920, must be regarded as dis-

tinctly poor.

Both areas are decidedly low in phosphoric acid and both show a lime

requirement in the neighbourhood of 1^ tons of ground limestone per acre.

Lab'y. Nos. 86753-4: From Caledonia, Lot 61. This soil was taken from

a rather gravelly district which was considered poorer than the average farming

areas of the province. The land had been under cultivation for about 50 years.

It had been manured in the spring of 1926 but there had been no application for

twelve years previous. The samples were collected in the autumn of 1926. The
analysis does not indicate any special poverty in plant food, which may in some
degree perhaps be accounted for by the recent manuring. The lime requirement

is about 1 ton ground limestone, per acre.

QUEENS COUNTY

Lab'y. Nos. 86755-6: From Wood Islands, Lot 62. This area it was stated

had been under cultivation, chiefly as pasture occasionally seeded down, for 50
years but never manured. The soil was decidedly gravelly and the district was
considered as among the poorest in the province.

The analytical data confirm the general impression regarding the low

fertility of this soil; its percentages of nitrogen, phosphoric acid and potash arc

all distinctly below the average found in good productive loams. The acidity

of the area points to a lime requirement of about 2 tons ground limestone per acre.

Lab'y. Nos. 63821-26: From lona. Lot 58. These soils were collected at

three points on the same farm. The fields from which they were taken being



adjacent. As a ^roup they are among the ''lightest" in the series, i.e., they are

very high in sand as compared with silt and clay.

The two groups Nos. 63821-2 and 63823-4 have the same history, having

been pastured with an occasional seeding down with oats for about fifty

years; there is no record of any application of manure. Both are decidedly

poor sandy loams; they are deficient in all three of the essential elements of

plant food. No. 63823 is much the poorer of the two, more nearly approaching a

" sand " in composition.

No. 63825, cultivated for about fifty years without any application of

manure. For ten years—1907-1917—it was continuously in oats, followed by

pasture to date of collection of the sample for analysis. In the essential plant

food constituents this soil must be regarded as much below the average fertile

loams of the province ; it is very similar in respect to composition—chemical and

mechanical—to soil No. 63821, but is a little poorer in nitrogen and organic

matter and somewhat richer in potash. The lime requirement for Nos. 63821

and 63825 is about 1^ tons ground limestone, for No. 63823 it is about f ton per

acre.

Lab'y. Nos. 86749-50. From Mount Stewart, Lot 37. This loam had been

cultivated for about sixty years; in 1925 the land received an application of 24

tons of manure and 200 pounds superphosphate per acre for the potato crop.

The sample for analysis was collected to a depth of 6 inches in the autumn of

1926. For a sandy loam of the lighter type it has a fair nitrogen and organic

matter content; it is, however, decidedly low in potash. Its lime requirement is

about I ton ground limestone per acre.

Lab'y. Nos. 63924-27. From Charlottetown, Royalty Lot 32. These are

two soils collected on the Experimental Station, situated on the confines of the

city of Charlottetown. These have been under cultivation for the past 70-90

years. They are heavier, i.e., contain more clay and silt, than any of the groups

previously considered. In respect to organic matter (humus and humus-form-
ing material) and nitrogen they are the richest in the series. Their very satis-

factory percentages of these constituents—and particularly those of No. 63924
—would place them slightly above the average of good, productive loams. They
are, however, decidedly below the best soils in the mineral constituents of plant

food and while applications of nitrogen would very probably prove beneficial it

might well be concluded from the analytical data that dressings of phosphatic
and potassic fertilizers would be specially required for maximum yields. The
lime requirement of No. 63924 is approximately 1 ton of ground limestone and
that of No. 63926, about 2 tons per acre.

Lab'y. Nos. 63848-51 : From Rose Valley. Lot 67. These two soils are from

the same farm. It is stated that No. 63848 has been cultivated for the past 80

years, manured and limed in 1911; the cropping has been a rotation: hay, hay,

pasture, oats. No. 63850 has been cultivated for 50 years, last manured in 1883.

Since 1918 the rotation has been oats, hay, hay, pasture. The area was burnt
over 56 years ago.

These are among the heavier soils of the series, which probably explains

the fact that they are characterized by a high potash content. They are mark-
edly poor in phosphoric acid. In nitrogen and organic matter No. 63848 is the

richer; in this respect it is among the better soils of the present collection. The
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lime requirement for No. 63848 is about 1^ tons of ground limestone and for No.

63850, almost 2 tons, per acre.

Lab'y. Nos. 86757-8: From Rustico, Lot 24. This is among the heavier soils

of the series. The results of the chemical analysis would indicate that it is

moderately well supplied with plant food. The management of this area in

respect to the up-keep of fertility appears to be fairly satisfactory, but undoubt-

edly yields could be increased by further manuring supplemented by judicious

applications of fertilizers. The very low lime requirement, approaching | tons

of ground limestone for the surface soil per acre, is very probably the result of

the heavy dressing of mussel mud—a material rich in carbonate of lime—twelve

years ago.

Lab'y. Nos. 86765-6: From Long River, Lot 20. This area, originally pine

and blueberry land, was first cultivated about 60 years ago. It was manured in

1920 at the rate of 18 tons per acre, but has never received any commercial

fertilizers. It was ''mudded" (mAissel mud) many years ago. It contains a little

more silt and clay than the lighter members of the series.

This is among the better soils of the collection, the percentages of nitrogen,

phosphoric acid and potash placing it with fairly productive loams. The lime

requirement is slightly more than ^ tons of ground limestone per acre. The low

acidity thus indicated may be ascribed to the previous application of mussel mud
referred to above.

PRINCE COUNTY

Lab'y. Nos. 86759-60: From Richmond, Lot 14. This area it is stated has

been under cultivation for over 100 years. In 1924 it was manured for the

potato crop at the rate of 25-30 tons per acre; it has never received any appli-

cation of fertilizer but has been " mudded " three times, the last dressing being

about 10 years ago.

In silt and clay it lies between the heavier and lighter types of the sandy
loams of the province and possesses a relatively large proportion of fine and
very fine sand.

In respect to plant food—nitrogen, phosphoric acid and potash—it lies

within the limits for productive loams; it is evidently one of the better soils of

the series. Its lime-requirement is very low—less than \ ton of ground lime-

stone per acre. Again, this slight acidity is in all probability due to the several
'^ muddings " which the area has received.

Lab'y. Nos. 63842-47: From West Devon, Lot 10. All three groups were

from the same farm. No. 63842-3, from its percentages of silt and clay, might

be placed with the heavier loams of the series. It has been cultivated for more
than 50 years and was manured for roots in 1919 at the rate of 25 tons per acre.

This is one of the best soils in the series, judging from its organic content

and its percentages of nitrogen, phosphoric acid and potash. Its " lime require-

ment " would be between 2 and 2^ tons of ground limestone per acre.

The group Nos. 63844-45 represents an area which has been cultivated thirty

years. It was manured in 1918 for the potato crop at the rate of 25 tons per

acre. This is a fairly light sandy loam underlaid by a very sandy subsoil.

With the exception of the phosphoric acid content which is distinctly low, its

percentages of plant food are fairly satisfactory. The lime requirement is

approximately 1^ tons of ground limestone per acre.
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The third of these groups (Nos. 63846-7) was collected from an area

originally devoted to cranberry growing. The land was cleared about 30 years

ago and had been burnt over. It had never been manured and since 1920 had

been in pasture with one crop of oats (1921). The land is subject to flooding

and is poorly drained.

This is a difficult group to satisfactorily interpret, chiefly from the fact

that the subsoil is richer in organic matter than the surface loam. The probable

explanation is that the area being low was of the nature of a bog and in conse-

quence high in vegetable organic matter. This area was burnt over, which it

may be supposed would reduce the organic matter to a depth of some inches, and

subsequently was covered to some extent by deposit by surface wash from higher

lands during flooding. This view obtains support from the greyish colour of

the surface soil.

Though fairly rich in nitrogen this soil is characterized by a very low phos-

phoric acid content and a comparatively low percentage of potash. The lime-

requirement is equivalent to approximately 3 tons per acre of ground limestone

—

one of the highest in the series.

Lab'y. Nos. 86761-2: From OT.eary, Lot 8.—^This area has been under culti-

vation for about 60 years without any application of manure for many years.

It wa5 '' mudded " 12 years ago. Its cropping since 1920 has been oats and hay.

In nitrogen it is somewhat below the average of the better soils of the

series; its percentages of phosphoric acid and potash are fair. The lime-require-

ment of the surface soil is | ton per acre of carbonate of lime.

Lah'y. Nos. 63922-3 and 86763-4: From Palmer Road, Lot 2. The first

group (Nos. 63922-3) was collected in 1923. It is from an area which has

been under cultivation for about 50 years; it was manured in 1920 at the rate

of 25 tons per acre for the potato crop and since that date has been in grain

and hay.

Though fair as regards nitrogen and potash it is very low in phosphoric

acid. Its lime-requirement is about 1^ tons per acre of ground limestone.

The second group (Nos. 86763-4) was collected in 1926. It had been under

cultivation for about 60 years and was manured for the potato crop in 1923

at the rate of 25 tons per acre; grain and hay for the past 3 years.

The analytical data show that though slightly below the average in nitrogen,

it compares fairly well with the better soils of the series in phosphoric acid and
potash. Its lime-requirement is about 2 tons per acre of ground limestone.

Lab'y. Nos. 64196-7: From Tignish, Lot 2.—This soil has been under culti-

vation for about 70 years. It was manured in 1920 at the rate of 25 tons per

acre for potatoes and since borne grain and hay.

The chemical results would show that it is fairly well supplied as to nitrogen

and decidedly low in phosphoric acid and potash. Its lime-requirement is

approximately H tons per acre of ground limestone.

GENERAL DISCUSSION OF RESULTS

All the soils considered in this investigation are from cultivated areas; there

are no soils which would be known technically as virgin, i.e., uncropped and

unmanured. The periods of cultivation may be considered long—50 to more

than 100 years. High fertility as tlie result of liberal manuring and the adoption
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of a rational rotation (e.g., one including a legume e.g. clover) can scarcely be
expected since in the majority of instances the land has merely been seeded
down to hay with a grain crop, chiefly oats, with long intervals of pasture.

While no claim is made that all types or classes of soil in the province are
included in this series, the points of collection were well distributed over the
three counties. Kings Queens and Prince, as a glance at the accompanying
map will show.* The series as a whole was considered as fairly representative
of the arable lands of the Island by one particularly conversant with its farm
lands.

In respect to texture, colour and physical characters generally, the soils of
this series are very similar; they are soils for the most part which have been
derived from the soft red sandstones and other representatives of the Triassic
formation. According to accepted classifications practically all these soils would
be classed as '' sandy " or " fine sandy loams "; only two or three contain suffi-
cient silt and clay to class them as " loams ". The physical data would show
that the lighter soils are to be found in the southeastern portions of Kings and
Queens counties and that the heavier loams, i.e., those with the larger proportion
of silt and clay, occur in the central and western parts of the province.

From their physical make-up they may be adjudged suitable for a large
number of farm crops and with judicial management, including the upkeep of
humus-forming material they may be expected to prove excellent soils, with
good aeration, warm and with a fair absorptive capacity for moisture. They
are such as would readily respond to applications of plant food. They are
readily worked and being capable of good tilth would permit of easy root
extension. They are underlaid by sub-soils containing more or less gravel, an
aid to their natural drainage.

From the standpoint of fertility as measured by chemical analysis, the
larger number of these soils are below rather than above the average of pro-
ductive sandy loams, though only a few could be stated as distinctly poor.

In respect to nitrogen—the most important index of fertility—^they no
doubt can be improved and this addition of nitrogen, to be economic must be
effected by supplying humus-forming material, e.g., by liberal manuring, the
turning under of green crops (clover, buckwheat, rye, etc.) and by the adoption
of comparatively short rotations in w^hich clover or other legume is a member.

Applications of manure have been made on certain of these soils which
have been occasionally broken up and planted to potatoes. In the larger number
of such cases the influence of this manuring is apparent in the higher nitrogen
content of the soil, as the data in the following "table illustrates:

—

NITROGEN CONTENT OF SURFACE SOILS

Nitrogen

Manured within
the past
12 years*

Records show no
manuring within past
12 years. Some areas

apparently never
manured**

Maximum

P.O.

•203
• ir>5

•167

p.c.

•160
Minimr.m •040
Average •104

*lo samples.
'* 8 samples.

* The points of collection
were taken, as follows: •

indicated on the map on the lots in which the samples
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In phosphoric acid the surface soils of this series are distinctly low as

judged by our tentative standards for Canadian soils; the proportion of this

total phosphoric acid which may be considered as more or less immediately
available is, however, relatively high—an important feature. A summary of

the data follows:

—

PHOSPHORIC ACID CONTEXT OF SURFACE SOILS

Twenty-five samples Total Available

Maxiiiium

p.c.

•177

•054

•106

p.c.

•069

Minimum . •014

Average ^ . •034

It is evident from these results that phosphoric acid is necessary for

optimum yields and the experience of users of commercial fertilizers has proved

that the arable soils in general of the province will profitably respond to appli-

cations of this element of plant food.

The tentative standards which have been adopted in respect to potash

would indicate that the large number of the soils of this series are below the

average; only a few come within the limits recognized for good productive

loams. Here, again, however, it is to be noticed that the relative availability is

high, so that in some measure the deficiency in ''total" potash is compensated
for by a more ready availabilty. A summary of the potash data may be given

as follows:

—

POTASH CONTENT OF SURFACE SOILS

Twenty-five samples Total Available

Maximum '.

. ,
,

p.c.

•366
•092

•192

p.c.

•018

Minimum •006

Average .

.

•013

In considering a desirable fertilizer for the potato crop, a formula show-
ing not less than 6 per cent of potash is recommended.

The whole series is characterized by a low lime content—too low for best

results, whether the matter is considered from the chemical, biological or

physical point of view. For optimum yields of most farm crops an application

of lime in some form would appear to be necessary.

Contrary to what might have been expected the surface soil (the upper
'6 or 7 inches) has a much higher percentage of lime than the subsoil, which in

some instances at least, may be accounted for hy past applications of mussel

mud. Thus, in the case of No. 3, 86759-60, from Richmond, Lot 14, an area

which had been mudded ten years previous to the collection of the sample and

several times (at least twice) before that date, the percentages of lime are the

highest in the list, .419 and .266 respectively for surface and subsoil. The
following table presents a summary of the lime data.
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LIME CONTENT OF SOILS

(Surface and Subsoils)

Twenty-five samples Surface Subsoil

Maximum

p.c.

•419

•028

•160

p.c.

•266

Minimum •028

Average - •085

The results for lime are supported by the lime-requirement data and the

pH values. The former indicate the desirability of the application of from 1

to 2 tons of ground limestone per acre and the latter is to be regarded as signi-

fying a moderate degree of acidity.

It is interesting to note that there is a general agreement between (the

data for lime, lime requirement and degree of acidity as measured by the pH
values.

Since the potato crop is one of special interest and value to the farmers of

this province, it should be stated that the potato plant tolerates a moderate
acidity and flourishes in soils with an acid reaction of pH 4-8-5-7. It is within

these limits that the larger number of the soils of this series fall. As it has
been definitely established that an alkaline soil favours the development of

potato scab, it is clear that dressings of lime, ground limestone or mussel mud
are neither necessary nor desirable for this crop. If lime as an element of plant

food is thought necessary for the potato crop it may be furnished in the form
of sulphate of lime as found in superphosphate or in land plaster, neither of

which materials will reduce the acidity of the soil.

Since in the economic upkeep of these soils clover should be a member of

the rotation and since clover will thrive only in soils with a fair lime content,

the question presents itself as to the best way in which this element may be
supplied, having in mind the use of the land at a later date for the potato crop.

It is suggested that if applications of ground limestone or mussel mud are

thought necessary for the encouragement of the clover that they should be made
at moderate rates and as far removed in the rotation as may be practicable from
the potato crop.

It is significant that in both surface and sub-soils the percentage of

magnesia, though not large, always exceeds that of the lime—a condition which
according to certain agricultural authorities, is not favourable to optimum
growth. Though apparently there is no evidence on record to support this view
in respect to Prince Edward Island soils, the addition of lime^—more especially

from high calcium limestone—would seem to be prompted.

CONCLUSIONS

The results in general from this investigation w^ould suggest for the main-
tenance and increase of the fertility of these soils: (1) the addition of humus-
forming material as furnished by the application of farm manures, the turning

under of green crops, e.g., buckwheat, rye and clover and the adoption of com-
paratively short rotations in which clover or other legume is a member; (2) for

crops other than potatoes, the application of ground limestone or other lime-

bearing material to correct acidity and furnish lime for crop use; (3) the supple-

menting of the plant food constituents furnished by the manure and in the

crop residues, by the rational use of fertilizers. In the majority of cases a
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complete fertilizer should undoubtedly be used, the formula to be adjusted from
a consideration of the past manuring and cropping of the soil and the special

requirements of the crop to be grown. The results of this investigation and
of the experimental work with fertilizers carried on in the province during the

past ten years suggest the following recommendations respecting fertilizer

formulae for the potato crop.

FERTILIZER FORMULAE SUGGESTED FOR THE POTATO CROP
(On average sandy loam)

Fertili zer materials in pounds per acre

Previous treatment of soil

Nitrate
of soda

Sulphate
of

ammonia
Super-

phosphate
Muriate
of potash

Equivalent
(approximately)

to

Clover sod liberally manured..
Small dressing of manure
Clover sod—no manure..

100
100
100
150

325
400
500
600

60
100
160
190

500 lb. of 3-10-6.

80
80
120

800 lb. of 4-8-6.

1,000 lb. of 3-8-8.

No clover or manure. 1,200 lb. of 4-8-8.

On heavier loams the potash might be reduced; on very light sandy loams
it might be increased with profitable results.

While the above recommendations will meet the requirements of this crop

in ordinary farm practice, it may be added that in districts devoted particularly

to potato growing and where fertilizers are relied upon to furnish the greater

part of the plant food, amounts as high as 1,500 to 2,000 pounds per acre may
give profitable returns.
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