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Soils developed on till and modified
1) Moderately well drained
a) Blumenstein Complex
Soils developed on moderately coarse textured beach,
deltaic and alluvial deposits with less than 1k
percent clay (LVFS, ¥SL and VFSL)
1) Moderately well drained
a) Hochfeld Series (Orthic Black)
2) Imperfectly drained
a) Reinland Series (Gleyed Carbonated Rego Black)
b) Reinland, overblown phase
¢) Reinland, till substrate phase
Soils developed on medium textured and moderately
coarse textured (1L to 20 percent clay) deltaic and
alluvial deposits (FSL, VFSL, SCL, L and SiL)
1) Moderately well drained
a) Rosengart Series (Orthic Black)

' 2) Imperfectly drained

a) Neuenberg Series (Gleyed Carbonated Rego Black)
b) Neuenberg, till substrate phase
¢) Cnadenthal Series (Gleyed Carbonated Rego Black)
d) Gnadenthal, sand substrate phase
e) Gnadenthal, clay substrate phase
Soils developed on moderately fine alluvial and
lacustrine deposits (CL, SiCL and SCL)
1) Moderately well drained
a) Eigenhof Series (Crthic Black)
b) Eipenhof, sandy substrate
2) Imperfectly drained
a) Neuhorst Series (Gleyed Rego Black)
Soils developed on fine textured alluvial and
lacustrine deposits (SiC, SC and C)
1) Moderately well drained
a) Winkler Series (Orthic Black)
b) Winkler, sandy substrate
2) Imperfectly drained
a) Plum Coulee Series (Gleyed Black)
b) Plum Coulee, sandy substrate
Soils developed on recent alluvium -
1) Imperfectly drained soils developed on coarse to
moderately fine textured sediments
a) Hespler Series (Gleyed Deorcic Regosol)
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2) Imperfectly drainzd soils developed on fine textured

sediments

a) Blumengart Series (Gleyed Deorcic Regosol)
3) Poorly drained scils developed on coarse to

moderately fine textured sediments

a) Blumenort Series (Rego Yumic Cleysol)
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SUMMARY

The Morden Experimental Farm is located at the foot of the Manitoba
Escarpment on a complex of surface deposits ranging from till and modified
$i1] to deltaic sands and alluvial sediments, The elevation on the Farm
ranges from 987 feet A,S.L. in the south-west cormer to 963 feet A,S5.L. in
the north-sast corner with a general gradient of 15 feet per mile,

The mean annual temperature ab Morden is 38°F,y the mean for the summer
months May to September is above c0°F, The average length of the frost free
period with a minimm of 33°F. is 120 days; the average dquration of a killing:
frost free period with a minimum of 29°F. is 150 days.

_ Annual precipitation during the L3 year period 1919 to 1961 varled from
10,85 inches (in 1920) to 27.20 inches (19Ll) with an average of 19,57 inches,
The probability of annual precipitation being greater than 18 inches is 2
years in every 3 years, The probability of precipitation during the growing
season May to September being greater than 12 inches is 2 years in every 3
years, The 32-year mean evaporation for the month May to September is 22,57
inches,

The soils on the Farm are dominantly Orthic and Rego Blacks, ©Small areas
of Gleyed Deorcic Regosol and Rego Humic Gleysol soil have been mapped., Twalve
soil series were mapped on the Farm with the following phases: the till
substrate phase, clay substrate phase, sand substrate phase, and overblown
phase,

The mpderately fine to fine textured soils are of moderate bo high
fertility., They have a high organic matter, total nit?ogen, available
phosphorus, and ammorium extractable potassium qontent._ The moderately coarse
textured soils ars moderate to low in fertility. Tﬁey'have low organic
matter, total nitrogen, and potassium content, They have moderately rapld
permeability, low moisture retent%on and are generally non~saline, aexcept in

areas bordering the till deposits,
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The groundwater on the north half of the Farm may be within four feet
of the surface in spring and early summsr, The water table on the sandy
soils is usually much lower, Secondary water table peaks may oceur through-
out the summer or fall under conditions of above average rainfall,

Results of salinity measurements of soil extracts show that the salt
content varies considerably throughout the Farm. The Hochfeld, Reinland,
Neuenberg, Rosengart and Eigenhof Series are non-saline, Throughout the
rest of the Farm, conductivities of soil extracts as high as 11,0 muhos have
been recorded, The results from soil tests and well waler indicate that
salts are present in the subsoils or the Farm, particularly in the north half

and the south-west quarter,
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Report of the
DETATEED SOTL SURVEY
of the

MORDEN EXFERIMENTAL FARM, MORDEN, MANITOBA

LOCATION AND AREA

The Morden Experimental Farm occupies the whole of Section L, Towmship 3,
Range 5, West of the Principle Meridian, It is located directly east of the

Townr of Morden on the No, 3 Highway.

PHYSTCAL FEATURES

The Farm is located below the 1000 foot contour adjacent to the Manitoba
Escarpment, The elevation ranges from 987 feet a.s.l. in the soubth-west
corner to 963 feebt a.a,l., in the northe-east corner, The slope of the land on
the Farm is toward the sast with an average fall of 15 feet per mile, West
of the Farm, the elevation varies from 1000 feet to more tham 1500 feet above
sea level in a distance of eight miles,

The surface deposits on which the soils are formed are variable due %o
the mode of deposition and subsequent erosion, The underlying cretaceous
shales (probably of the Morden member of the Vermilion River Formation) ware
covered with till during the last glacial period, Fig, 1 shows a sketech of
the Geological formations of SouthwCentral Manitoba. With ﬁhe retreat of the
ice, the area was inundated with the waters of Lake Agassiz, (The upper level
of Lake Agassiz was 1250 feeit above sea level), As the water level receded,
wave action along the shore line caused the formation of beaches and deltas
and modified earlier deposits, The emerged surface was modified by the
action of streams from the escarpment,

there the streams emerged from the escarpment, alluvial plains were

formed, The Dead Horse Creek has been one of the main streams contributing
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to these alluvial deposits, The alluvial sediments are derived from three
sources in the escarpment: (1) fine material eroded from the glacial +ill
deposits, (2) clay eroded from shale beds of the Riding Mountain Formation,
and (3} silt and clay from the shale beds and calcareous "chalk" of the
Verrilion River Formations., The parent materials of the soils on the Farm
may be, (1} glacial till and water worked till, (2) beach and deltaic
deposits, (3) alluvial and lacustrine deposits,
CLIMATE

The climatic data for Morden as presenbted in this report have been
summarize@ from "The Report'on Land Classification of the Morden«lWinkler
Area by W,A, Ehrlich et ait, (1)

(1) Temperature

The temperature data given in Table 1 shows an annual mean temperature
of 38°F with a mean above SODF for the summer months of May to September,
inclusive, The average length of the frost free period (Table 2) with a
minirum of 33°F is 120 dayss; the average duration of a kiliing frost free
period with a2 minimum of 29°F is 150 days, The range of the frost free
period {33°F) is from 92 4o 145 days while the range of the killing frost
free (29°F) is 93 to 167 days. The probabilities of frosts expressed in
years or dates are shown in Table 3,

(ii) Precipitation

Anmual precipitation (Table ) during the L3 year period 1919 to 1961
has varied from 10,85 inches (1920) to 27.20 inches (19l);) with an average
of 19.5 inches, The probabilities of annual and summer precipitation are
presented in Table 5 a, b,

(iii) Evaporation

The mean eyaporation at Morden from 1930 to 1962 for @he period May to_
Septenber is 22,57 inches. The evaporation ranges from 16,38 inches (1938)
%0 38,27 inches (1961), Table 6 shows the Mean, Lowest, and Highest

Evaporation for the months May to September during 1930 to 1962,
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TABLE 2 -~ Frost and Vegetatbive Period Data for Morden

(1919 to 1981 inclusive)

Mean date of last frost in spring (33°F) ..... setreastatsiirissrtisasrensses Ay 20
¥ean date of last "killing frost" in spring (2903).0........................ May 11
Range of last frosts in spring (33°F) csseorsssssn dpril 26 (1922) to June 20 (1940)
Range of last killing frosts in spring (29°F) ..... April 2l (1927) to June 7 (192L)
Mean date of first frost in fall (33°F) svcesescsccnvcorcnosssassocoars September 21
Mean date of first killing frost in Fall (29°F) .uveeeeescescsssesssess Soptember 28
Range of first frosts in fall (33"F) ceece.. Ceplember 2 (1946) to October 8 (1931)
Range of first killing frosts in fall (29°F) September 9 (192h) to November 5 (1931)
Average duration of frost free period (Min, 33°F) L PR TR PR P PR PPPR PPN 120 days
Average duration of killing frost free period {Min, 29°F) svsesecavcesnsces 150 days
Shortest frost free period (Min, 33°F) seessescsseieressncasseansores 92 days (1929)
Shortest killing frost free pe?iod (Min., 29°F) Gevesvessasnsaraannres 93 days (192h)
Longest frost free period (Min, 33°F) cusesssesssncesessasssessonsss 145 days (19LL)
Longest killing frost free period {Min, 29°F) soesssaarrerseasnacses 167 days (1911)
Average duration of vegetative period¥ snscosssscesssoscsssssserssvesnasnas 1h2 days
Shortest vegetative periocd nug:uooooao?nncnooeoaao«nrt.lotno-nooco-. 116 days (1929)

Longest vegetative period .aconcaconcanncesossoncoessnacocnssanssses L75 days (1952)

%
Vegetative period is considered as the pesriod during which the mean daily
temperature is at or above }2°F,
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TABLE L

Mean Honthly Precipitation in Inches at Morden

and the Highest and Towest Monthly Means

for the years 1919 to 1961 Tnclusive,

Hoan “of Highest Towest

Month — P;-aci_gi:tation ﬁnm_zal and Year and Year
Jarmary 0?9h h:8 2,h3 (1950) 0,02 (1919)
February 0,80 b1 2,25 (19L8) 0,00 (1919)
March 1,22 6.3 3.70 (194h) 0,05 (1939)
April L.17 6.0 3.90 (1937)  0.01 (1952)
May 2,11 10.8 6.18 (1933) 0.31 (1951)
June 3.06 15,6 6,52 (1928)  o0.Lh (1929)
July 2,61 13.5 6.89 (1937) 0.33 (1925)
August 2527 11,6 7?211 (19L7) 0.33 (1961)
September 2,06 10,5 6.69 (1911) 0,02 (1938)
October 1,26 Goly h.62 (19h9)  0.19 (1928)
November 1,16 569 3,77 (1958) 0,02 (1939)
December 0,88 o5 2,68 (1933) 0,03 (195L)
Total 19,57 27,20 (19hk) 10,85 (1920)
Ape, o Sepb. 13,31 68,0 19.76 (1937)  7.23 (1929)




TABLE 5 _
Precipitation Probabilities Based on the L3 Year Period 1919=1961,
(52) Probability of Annual Precipitation (In Inches)
Being Bqual to the Range Indicated
Inches 412 12-15 15-18 18-21 212l 2h=27 27

Years in L3 1 6 7 1) 12 5 1

(5b) Probability of Precipitation (In Inches) of the Growing Season

(April to September Inclusive) Being Bqual to the Rangs Indicated

Inches &9 9-12 12-15 15-18 >18
Years in 43 5 9 16 12 1
TABLE &

Msan, Lowest, and Highest Evaporation at lMorden

for the Months May to September from 1930 to 1962,

ﬁiaporation in Tnches

Month Hean Towest “Highest
Moy 3,88 2,05 (1936) 8,10 (1958)
June 39 2,87 (19L5) 9,27 (1961)
July 5.20 3.2l (1956) 7.16 (1960)
August 5.27 3,03 (1951) 10,36 (1961}
Saptenber 3.78 2,23 (1951) 5.22 (1960)

¥ay to September

22,57

16.38 (1930)

38,27 (1961)
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A, SOLL MAPPING

The Soils on the Morden Experimental Farm have been described by Ellis
and Shafer (2) as members of the Morden Association, Altona Association, and
the Biumenstein Complex,

In the summer of 1961, a detailed Scil Survey was conducted in the
Horden~Winkler Area to assess the suitability of the soils for irrigation.
During this time, a detailed Soil Survey was carried out on the Morden
Experinental Farm,

In conducting this survey, traverses in a North~South direction were
mads every LOO feet apart throughout the section, Soil observations were
conducted at intervals of 250 feet along each traverse, Samples for_
salinity measurements were taken where evidence of salts was noticed. In
the Qrchard, samples for salinity measuremsnis were taken at every observation
gite, Soil profiles of the dif?erent soil types were described and soll

samples were taken for analysis,

B, SOIL CLASSIFICATION

The Canadian taxanomic classification of soils has six categories: Order,
Great Group, Subgroup, Pamily, Series and Type (L), The first three categories
are for the classification of kinds of profiles, The differentiating criteria
are largely morphological features which reflect the effects of climgte,
vegetation, local moisture relations, and age of the parent material,

The basic unit in the field clasgification is the soil series, A soil
gseries is a group of soils having horizons similar in differentiating
characteristics and arrangement wi@hin the profile and developed from a
particular kind of parent material, The similarity in profiles reflects

gimilar soil forming factors, When soils having similar profile features vary
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in some physical feature of s@gnificant agronomi.c importance, the solls are
classifled as types or phases, 4 soil type is a subdivision of a series
based on the texture of the surface soil; a phase is a subdivision of a
series based on any characteristic or combination of characteristics
potentially significant to man!s_use. Example of phases used are saline
phase, eroded phase, stony phase, When non-conforming subsirate occurred
within the four foot depth, the soil was identified with the series name and
nature of the substrate, for example, Reinland, till substrate or Winkler

clay, sandy substrate,

The key to the soils on the Morden Experimental Farm and identification

legend is given in Table T,



TABLE 7

Key to the Soils and Identification Legend

Map Symbol
I. B8oils developed on till and modified till,
1) Moderately well drained
a) Blumenstein Complex Bx
II. Soils developed on moderately coarse textured beach, deltaic
and alluvial deposits with less than 1L percent clay.
(LVFS, FSL and VFSL,)
1) Moderately well drained
a) Hochfeld Series (Orthic Black) Hb
2) Imperfectly drained
a) Reinland Series (Gleyed Carbonated Rego Black) Ra
3} Reinland, overblown phase Re
¢) Reinland, +ill substrate phase Rk

ITI, Soils developed on medium textured and moderately coarse textured
(1h to 20 percent clay) deltaic and alluvial deposits. (FSL,
VFSL, SCL, L and €iL,)
1) Moderately well drained
a) Rosengart Series (Orthic Black) Rd

2) Imperfectly drained

a) Neuenberg Scries (Gleyed Carbonated Rego Black) Na
b) Neuenberg, till substrate phasze Nd
¢) Gnadenthal Series {Gleyed Carbonated Rego Black) Ga
d) Gnadenthal, sand substrate phase Gb
e) Gnadenthal, clay substrate phase Ge

IV, Boils developed on moderately fine alluvial and lacustrine
deposits (CL, SiCL and SCL},

1) Moderately well drained

a) Eigenhof Series (Orthic Black) Be



TABLE 7 - CONTINUED

Map bol
b) Eigenhof, sandy substrate Ed
2) Tmperfectly drained
a) Neuhorst Series (Gleyed Rego Black) Ne
V. Soils developed on fine textured alluvial and lacustrine
deposits (5iC, SC, Q).
1) Moderately well drained
a} Winkler Series (Orthic Black) Wa
b) Winkler, sandy substrate Wb
2) Imperfectly drained
a) Plum Coulee Series (Gleyed Black) Pa
b) Flum Coulee, sandy substrate Pb

VI, Soils developed recent alluvium,

1) Imperfectly drained soils developed on coarse to moderately
fine textured sediments,

a) Hespler Series {(leyed Deorcic Regosol) Hg
2) Imperfectly drained soils developed on fine textured

sediments,

a) Blumengart Series (Gleyed Deorcic Regosol) Bd

3) Poorly drained soils developed on coarse to moderately fine
textured sedim nts,

a) Blumenort Series (Rego Humic Gleysol) Be

C. SOTLS DESCRIPTION

I. Scoils Developed on Till and Modified Till

Blumenstein Complex

The Blumenstein Complex (Bx) are Orthic Black soils developed on a
shallow mantle of moderstely coarse textured deltaic deposits over moderately

calecareous modified shaly till on glacial lake terrace, The profile consists



of a thin, very dark greyish brown Ah horizon and a dark greyish brown Bm

horizon, The cultivated soils are generally non=-calcarecus at the surface

and are quite stony, OCypsum may be present in the C horizon,
4 description of a representative soll profile of the Blumenstein

Complex is given below:

Ah O to 6 inches, very dark greyish brown (10YR3/2 dry) fine sandy loam;
weak, fine granular; very friable when moist, soft when dry; neutral
to mildly alkaline; non-calcareous; contains small limestone pebbles.
Grades through a gradual, irregular boundary into:

Bmn 6 to 13 inches, dark gzeyish brown (LO0YRL/2 dry) very fine sandy lram;
wezk, fine granular; very friable when molst, soft when dry; mildly
alkaline; non to weakly calecareous; conbtains shale flakes and small
limestone pebbles. Grades through a diffuss, irregular boundary intos

Ckq 13 to 26 inches, very pale brown {10YR7/3 dry) gravelly and shaly very
fine sandy loam; medium, fine granular; very friable when moist, soft
vhen dry; moderately alkaline; moderately caleareous; contains shale
flakes and pockets of lime. OGrades through a diffuse, lrregular
boundary into;

ko 26 inches -, pale brown (10YR6/3 dry) loam till; weak, fine granular;
friable when molst, slightly hard when dry; moderately alkaline and

moderately to strongly calcareous;

Fine sandy loam is the dominant soil type. The shale content in the till
ranges from a few flakes (observable in the profile) to a higher proportion,
Gypsum accumulations are frequently encountered in the C horizon, Salinity
tests indicate that some local areas are saline at the surface, however, the

highest concentration of soluble salts occur at a depth of 3 feet.
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II. Solls Developed on Moderately Coarse Textured Beach, Deltaic and
Alluvial Deposits with Less than 1l Percent Clay,

Hoehfeld Series

The Hochfeld Series is a moderately well drained Orthiec Black soil
developed on moderately calcarecus, moderately coarse textured beach, deltaic
and alluvial deposits, These deposits are sometimes stratified and are under-
lain by lacustrine clay (commonly within 15 feet of the surface) or till (on
SW corner of the farm), The profile consists of a thick dark grey Ah
horizon, 5 to 12 inches thick, with a dark greyish brown Bm horizon.

A description of a representative soll profile of the Hochfeld light very
fine sandy loam (clay content less than 1l percent) is given below:

Ap 0 to 5 inches, dark grey (LOYRL/1 dry) light very fine sandy loam;
weak, fine granular; very friable when moist, soft when dry; neutral
to slightly acid, Grades through an abrupt, smooth boundary into;

Ah 5 t0 10 inches, dark grey (10TRL/1 dry) light very fine sandy loam;
weak, fine gramilar; very friable when moist, soft when dry; mildly
alkaline to slightly acid, Grades through a clear, wavy boundary into;

Bm 10 to 20 inches, greyish brown (10TR5/2 dry) loamy very fine sand;
weak, fine granular; very friable when moist, soft when dry; nmeutralj
non-calcareous, Grades through a gradual, wavy boundary intog

Cley 20 to 3l inches, light brownish grey (10YR6/2 dry) loamy fine sand;
single grained; very friable when moist, loose when dry; moderately
alkaline; weakly calcareous; weakly iron stained, Grades through a
gradual irregular boundary intoj _
Ckgjp 3} inches +, light brownish grey (2.5y6/2 dry) fine sand; single
grained; loose when moist, loose when dry; moderately alkaline; moderately

calcareous, and weakly iron stained,



SE By

€1°0 TI°0 Of°2 OL“NT  $6°9T 20°0  6T°0 TS°6 T2°0  S2°8  9T°9 2I°9  ZN°E  on'06

H0°0 2o €z°¢C £2°0  00°9 £6°L 15°9 TN 9z°Lg fNE-0z T
0T°0 T°C 0L°2 SH*0T  TT°6T 68"  gO°0  OT°T - 220 £5°L  LlOr N6°6  6°S 1SN 0z-0r U
ST°0 LE°0 §5°Z O09°CT  zlooT 1§°L  LTT0 TO°Z - 9€*0 089 99°L  92ET €9'0 OT°0§ OT-§  uy
€€°0 92°0 00°€ 09°2T &St TI°%6  I1°0  N6°T e S6°0  §9°9  CZefT 0E°CT MG gzfog § -0 dy
OOA W F G0T/eE REd i 0 Abe uo/sowmi  HC SoWAY £/T AeTh  9TiS pues (Fur) Gowtioh

TTOS W8 §OT/eu Qegelcxy o TTedy Tejol 3830 ¢ £opepg  "puop uoTquegerd ¥ A 4 yadeg

STOTYB) O1qESZURYOXT o % SIS TOK

ueo] Lpueg sutd A19) USTT PLOJUOOH JO STSATEUY

6 THEVL

IWPI



- 1% -

TABLE 10
Physical and Chemical Results on Hochfeld Light Very Fine Sandy ILoam

{(¥ell B)

Soluble Salts

Sat, Cond,  m,e./l cations Dist H,Cs¥
Depth  Texture % pH__mmhos/om _ Na___ CatMp S.A.R,  IN./HR,
O=Lt VFAL 43.8 7,1 Z.1 Lol 10.k 0.6 Ly20
121 VFSL h2.5  T.b 0.7 1.2 7.1 0.6 h,30
2-31 VESL 15,0 7.7 0.5 0,8 hoh 0.5 1,3k
351 LFS 51,5 8.0 0.5 Lok 3,8 1.0 2,90
5=71 VFSL 33.8 7.9 0.3 0,7 3.5 0,5 2,50

7=10% VFSL (No sample)

3

10-121 IFS 37.5 7.8 0.7 2,3 5.6 1.h 1,80

+
Disturbed hydraulic conductivity,

The B horizon of the Hochfeld Series may be weakly calcareous, These
soils are susceptible to wind erosion, ILocal areas of the Hochfeld eroded
or overblown phase may occur, These soils have a low moisture holding
capacity and rapid permsability,

Reinland Series

The Reinland Series (Ra) is an imperfectly to moderately well dreinad, Gleyed
Garbonated Rego Black soil developed on weakly to moderately calcareous,
moderately coarse beach, deltaic and alluvial deposits, These deposits
are usually stratified and are underlain by lacustrine e}ay or till (on
West side of farm) usually within 15 feet of the surface, On the souph-east
corner of the Farm, the Reinland overblown phase (Rc) has been mapped, The
Reinland $il1l substrate phase (Bk) has been mapped on the west_side of the

Farm, The till occurs about 2 to 36 inches below the surface.



& description of a representative scoil profile of the Reinlamd-Setes

ig given below:

Ablcy

ACk

2
ﬁil

CkgJo

O to 1k inches, dark grey (10YRLY/1 dry) loamy very fine sand;

weak, fine granular; very friable when moist, soft when dry; mildly
to moderately alkaline; weakly calcareous, Grades through an
abrupt, smooth boundary into:

1l to 20 inches, dark grey (10YRL/1 dry) loamy very fine sand;
weale, fine granular; very friable when moist, soft when dry;
moderately allkaline and weakly calcareous, Grades through a
gradual smooth boundary intos

20 to 26 inches, dark greyish brown (10YRL/2 dry) loamy very fine
sand; weak, fine granular; very friable when moist, soft when dry;
moderately alkaline, and weakly to moderately calcarsous, Grades
through a diffuse, irregular boundary into:

26 to 38 inches, light brownish grey (10TRE/2 dry) loamy very fine
sand; weak, fine granular; very friable when moist, soft when dry:
moderately alkaline; moderately calcareous and weakly iron

stained., Grades through a diffuse, irregular boundary into:

38+ inches, very pale brown,(10IR7/L dry) loamy very fine sand; weak,
fine granular; very Triable wvhen moist, loose when dry; modsrately

alkaline; woderately calcarecus, and weakly iron stained,

In areas where soms erosion has occurred, the depth of the overblown

material generally ranges from L, to 15 inches, This condition occurs near

farm bulldings and grassged field boundaries, The texture of the wind

deposits is mostly loamy very fine sand and very fine sand, These soils are

susceptible to wind erosion if proper management is not followed, They have

moderately rapid permesability and low moisture retention, There is no
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appreciable salt accurmlation in the profile, but occasionally gypsum
accumulation may be present in the C horizon,
TIT. Soils Developed on Medium Textured and Moderately Coarse Textured

(1}.;)-20 percent clay) deltaic, and alluvial deposits (FSL, VFSL, SCL, L,
Sil) .

Rosengart Series

The Rosengart Series consists of moderately well drained Orthic Black
soils developed on weakly to moderately calcareous, moderately coarse btextured
(clay is 1L %o 20 percent) deltaic and alluvial deposits. The deposits are
normally stratified and are underlain by lacustrine clay, commonly within 10
to 15 feet of the surface, The profile consists of a moderately thick
(8 to 12 inches) dark grey Ah horizon and a thin dark greyish brown Bm
horizon,

A description of a representabive soll profile of the Rosengart very
fine sandy loam is given below:

Ap O to 6 inches, very dark grey (10YR3/L dry) very finme sandy loam,
weak, fine granular; very friable when moist, soft when dry;
mildly alkaline to neutral, Grades through an abrupt, smooth
boundary intos

Ah 6 %o Ll inches, very dark grey (10TR3/L dry) heavy very fine sandy
loam; weak, fine granular; very friable when moist, soft when dry;
mildly alkaline, Grades through a clear, wavy boundary into:

Bm 11 to 15 inches, dark greyish brown (10YRL/2 dry) very fine sandy
loam; weak, fine granular; very friable when moist, soft when dry;
mildly alkaline; weakly to non-calecareous, Grades through a clear,
irregular boundary into:

BC 15 to 22 inches, greyish brown (10YR5/2 dry) heavy very fine sandy
loam; weak, fine granular; very friable when moistsy soft when dry;
moderately alkaline; and weakly calcareous. Grades through a

clear. irregular boundary into:
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Ckg i1 22 to 30 inches, very pale brown (10YR7/2 dry) heavy very fine sandy
loam; weak, fine granular; very friable when moist, soft when dry;
moderately alkaline; moderately calcareous; and weakly iron stained,

Ckgjp 30+ inches, light brownish grey (LOYRE/2 dry) loamy very fine sands
single grained; loose when moist, loose when drys modergtely

allcaline; moderately calcareous and weakly iron stained,

The Rosengart very fine sandy loam (clay content between 14-20 percent)
has been established in the Morden-Winkler Map Sheet as an intermediate series
between the Hochfeld light fine sandy loam and light very fine sandy loam) and
the Reinfeld (loam to sandy clay loam) series. The soils generally becoms a
little coarser textured with depth, the C horizon being loamy fine sand or
fine sand, There may be a carbonate enrichment in the upper C horizon in some
profiles, Occasionally gypsum crystals may be noted in the C horizon, but the
salt content is usually low, They are mederately permeable and have a
moderate moisture retentiun ezpacity,

Neuenberg Series

The Neuenberg Series (Na) is an imperfectly to moderately well drained
Gleyed Carbonated Rego Black soil developed on moderately calcaresous, '
modsrately coarse textured deposits with a clay content of 1 to 20 percent,
These deposits are usually stratified and are underlain by lacustrine clay
within 10 to 12 feet of the surface or underlain by til1 within 3 to L feet of
the surface (on west side of the Farm), The profile consists of a moderately
thick, weakly calcareous, dark grey Ah horizon grading inte a mottled, light
brownish grey C horizon. The mottles are brownish yellow in color,

A description of a representative soil profile of the Neuenberg heavy very

fine sandy loam is given below;
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Agk 0O to 6 inches, very dark grey (10YR3/1 dry) heavy very fire sandy
loam; weak, fine granular; very friable when moist, soft when dry;
mildly alkaline and weakly calcareous. Grades through an abrupt,
smooth boundary intos

" Ahk 6 to 12 inches, very dark grey (1OYR3/L dry) heavy very fine sandy
loam; wezk, fine granular; very friable when moist, soft ﬁhen dry;
mildly alkaline and weakly calcareous, Grades through a clear,
smooth boundary ino:

ACkgJ 12 bo 2l inches, grey (L0YRE/1 dry) heavy very fine sandy loam
weak, fine granular; very friable when moist, soft when dry;
moderately alkallnes; moderately calcarsous, and weakly iron stained.
Grades through a gradval, smooth boundary into:

Ckgip 2l; to 30 inches, pale brown (L0YRE/3 dry) heavy fine sandy loam,
pseudo weak, fine granular, vefy friable when moist, soft when dry;
moderately alkalines; moderately calcareousy iron gtained, Grades
through a gradual wavy boundary into?

Ckgjz 30+ inches, light ysllowish brown (2,5Y6/L dry) loamy very fine sand;
single graineds; loose when moist, sgft when dry; moderately alkaline;

moderately calcarsous; iron stained,

The Neuenberg heavy very fine sandy loam is the only type mapped, bub
small included areas of the Reinland Series may oceur, The euliivated soils
usually contain lime carbonate in the surface horizon, Accumlations of
gypsum crystals are somstimes found in the C horizon, and the soils occasion~
2lly have a soluble salt content greater than L mmhos, '

The Neuenberg till substrate has also been mapped on the Farm, The
characteristics are similar to the described profils. The Neuenberg Series
has moderate to moderately rapid permeablility and moderate water retention

capacity,
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Gnadenthal Series

The Gnadenthal Series (Ga) is an imperfectly to moderately wsll drained
Gleyed Carbonated Rego Black soil developed on medium textured, weakly to
moderately calcarsous, delbaic and alluvial deposits, These deposits are
usually stratified and may be underlain by moderately coarse or fine
textured sediments, The profile consisis of a very dark_grey to dark grey
Ah horizon over a light brownish grey, mottled C horizon, The cultivated
goils contain free lime in the surface horizog and usually have a lime
carbonate accumuiation in the upper C horizon,

A description of a representative zoil profile of the Gnadenthal Serdes
is given below:

Apk 0 to & Inches, very dark grey (L0YR3/1 dry) very fine sandy clay
loam; weak, fine granular; friable when moist, slightly hard
when dry; mildly alkaline; and weakly calcareous, Grades through
an abrupt, smooth boundary into:

Ank 6 to 12 inches, very dark grey (LOYR3/1 dry) very fine sandy clay
loamy weak, fine granular; friable when moist, slightly hard when
drys modsrately alkaline and weskly calcarsous, Grades through a
clear, irregular boundary into: _

Aksd 12 to 2l inches, light brownish grey (2.5Y6/2 dry) very fine sandy
clay loam; weak, fine granular; friable when moist, cemented with
Lime when dry; moderately alkaline; modsrately calcareous; weakly
iron stained, OGrades through a grad?al, irregular boundary into:
TICksg] 2lpr inches, light yellowish brown (2,5Y6/L dry) very fine sandy
loam; weak, fine gramular, very friable when moistj; slightly hard
when dry; moderately alkaline; moderately calcareous; mottled and

gypsiferous,
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The Gnadenthal Series oocuples a very small area on the Farm, The
Gnadenthal sand substrate phase has a fine sand to loamy sand substrate
within 36 inches of the surface, Where the Gnadenthal loam, clay substrate
phase has bgen mapped, the clay substrate usually occurs within 36 inches of
the surface, Even though no saline phases have been mapped, there are local
areas that have a conductivity greater than | mmhos/cm w@thin the top two
feet, Accumlation of gypsum is common in the C horigon. They have a moderate
moisture retention capacity and moderate permeability,

IV, Soils Developed on Moderately Fine Textured Alluvial and Lacustrine
Deposits,

Eigenhof Series

The Eigenhof Series is a moderately well drained Orthic Black soil
developed on moderately calecareous, moderately fine textured alluvial and
lacustrine deposits, These deposits are stratified and may be underlain by
sandy sediments within 3 to 5 feet of the surface, The profile consists of
a very dark grey Ah horizon 8 to 12 inches thick, a dark greyish brown B
horizon 8 to 1l inches thick and light brownish grey C horizon, A4&n
aceumilation of 1lims carbonate may be present in ﬁhe uvpper C horizon, The
C horizon is usually iron stained and gypsiferous.

A description of 2 representative soil profile of the Eigenhof clay loam
is given below:

Ap 0 to 6 inches, very dark grey (10YR3/L dry) clay Lloam; moderate,
fine granular; firm when moist, hard when dry; neutral. Urades
through an abrupt, smooth boundary intos

&h 6 to 10 inches, very dark grey (10YR3/I dry} clay loam; moderate,
fine granular; firm when moist, hard when dry; neutral. Crades

through a gradual, wavy boundary into:
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10 to 13 inches, very dark greyish brown (10YR3/2 dry) light clay;
strong medium granular; firm when moist, hard when dry; neutral,
Grades through a gradual, wavy boundary into:

13 to 18 inches, dark greyish brown (10YRLK/2 dry) light clay;
strong, coarse gramular; firm when moist, hard when dry; mildly
alkaline, GCrades through a gradual, irvegular boundary intos

18 to 26 inches, greyish brown (10IR5/2 dry) light silty clays
strong, medium granular; very firm when moist, very hard when dry;
moderately alkaline; and moderately calcareous with lime carbonate
concretions, Grades through a diffuse, irregular boundary intos

96 to 3l inches, pale brown (10TR6/3 dry) clay loam; moderate, fine
granular; firm when moist, hard when dry; moderately alkaline;
moderately calcareous; weskly iron stained; with concretions of
gypsum, Crades through a diffuse, irregular boundary intos

3l inches, light brownish grey (2.5Y6/2 dry) clay loam; moderate
fine granular; firm when moist, hard when dry; moderately alkalinej

and moderately calcareous; iron stained;with soncretions of gypsum,

The surface texture in the areas mapped as the Eigenhof clay loam range

from a heavy loam to a light clay. The Eigenhof sand substrate phase (Ed)

has sandy sediments within 3 to 5 feet of the surface. The Eigenhof $ill

substrate phase has till or modified till within 3 %o S feet of the surface,

The soil has moderately slow permeability and a high moisture retention

capacity.

Neuvhorst Ssries

The Neuhovst Serdes {Ne) consists of imperfectly drained Gleyed Rego

Black soils developed on moderately calcareous, moderately fine textured

alluvial and lacustrine deposits, These deposits are usually stratified,



The profile is characterized by a thick very dark grey Ah horizon, a greyish
brown ACkg horizon (8 to 12 inches thick) which is moderately calcarsous,
moderately alkaline; and weakly wotiled. The CgJ horigon is pale brown,
moderately calcareous, mottled and ugually gypsiferous, A small area has

been mapped on the Experimental Farm,

V. Soils Developed on Fine Textured Alluvial and Iacustrine Deposits,

Winkler Series

The Winkler Series (Wa) is a moderately well drained Orthic Black soil
developed on moderately calcareous, fine textured alluvial and lacustrine
deposits, These deposits may bg stratified and underlain by sandy sediments
at I to 6 feet from the surface, The profile consists of a moderately thick
(6 to 12 inches) very dark grey Ah horizon and a well structured dark
greyish brown Bm horizon, The lower portion of the BEm and the C horizeon may
be weakly iron stained., There may be an accumulation of gypsun in the C
horizon, The profile is similar in characteristics to the Eigenhof with the
exception that the Winkler has a clay sontent over L0 percent, while the
Eigenhof has a clay content between 27 to 10 percent,

& description of a representative soil profile of the inkler Clay is
given below:

Ap 0 to 6 inches, very dark grey (10YR3/1 dry) clay; strong, medium
granuiar; firm when moisbt, hard when dry; neutral to slightly
acid, Grades through an abrupt, smooth boundary into:

ih 6 to 12 inches, very dark grey (10YR3/1 dry) clay; strong, medium
granular; firm when moist, hard when dry; neubral to slightly
aeid, Orades through gradual wavy boundary into:

BA 12 to 15 inches, very dark greyish brown (10YR3/2 dry) clay; strong
fine subangular blocky; firm when moist, hard when dry; neutral to

slightly acid, Grades through a gradual wavy boundary intos



Bm 15 to 20 inches, dark greyish brown (10¥Rl/2 dry) clay; strong, fine
subangular blocky; firm when moist, hard when dry; neutral, Grades
through a gradual, irregular boundary into:

BCk 20 to 3l inches, greyish brown (10¥IR5/2 dry) clay; sbtrong, coarse
granular; firm when moist, hard when dry; moderately alkalinej
moderately calcareous and weakly iron stained,

(kg3 3k to Ll inches, pale brown (10YR6/3 dry) clay to silty clay;
strong, fine granular; firm when moist, hard when dry; moderately
alkaline; and moderately calcareous; weakly iron stained; and
concretions of gypsum, Grades through an abrupb, wavy boundary
into:

TICkET Lk to 5k inches, light brownish grey to light grey (10YR6/2-7/2
dry) clay loam; medium, very fine granular; friabls when moist,
hard when dry; moderately alkaline; moderately calcareocus; iron

stained; and gypsiferous,

While the Winkler clay i§ the most common type, the clay loam type may
occur within the mapped area, These are soils with a shallow mantle of clay
t0 loam over the clay, A Winkler, sand substrate has also been mapped in
which sandy sediments occur within 3 to 5 feet of the surface. These solls
are not saline except where they occur in a complex with the Plum Coulee
soils, They are well s*l:.:rw.m‘hare;cl-T have moderately slow permeability, and a
high molsture retention capacity.

Plum Coulee Series

The Pium Coulee Series consisbts of imperfectly drained Gleyed Black soils
developsd on moderately calecareous, fine textured alluvial and lacustrine
deposits, The profile has a moderately thick, very dark grey 4h horizon and

a very dark greyish brown %ug horizon with weak mottling,
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A description of a representative soil profile of the Plum Coulee Clay

is given below:

Ap

(ki1

0 to 6 inches, very daxk grey (10YR3/1 dry) clay; strong medium
blocky; firm when moist, hard when dry; slightly acid., Grades
through an abrupt, smooth boundary into:

6 o 10 inches, very dark grey (10YR3/l dry) clay; strong, medium
blocky; firm when moist, hard when dry, siightly acid, CGrades
through a clear, wavy boundary into:

10 to 17 inches, very dark greylsh brown (10TR3/2 dry) clays weak,
medium prismatic with strong, medium blocky micro~structure; firm
when moist, hard when dry; neutral, slightly acid. Grades through
a gradual, irrvegular boundary into:

17 to 22 inches, dark greyish brown (10YRL/2 dry) clay; strong
medium blecky; firm when moist, hard when dry; mildly alkaline,
weakly calcareous; weakly iron stained. Grades through a gradual,
irregular boundary into:

22 to 30 inches, brown (10¥R5/3 dry) clay; pseudo strong medium
granular; firm when moist, hard when dry; moderately‘alkaline;
moderately calcareous; iron stained; and gypsiferous,

30+ inches, pale brown (1O0¥YR6/2 dry) clay; pseudo strong, medium
granular; firm when moist, hard when dry; modergtely alkaline; and

moderately calcareous; mottled; and gypsiferous,

On the Farm, this soil has been developsd on an alluvial deposit wnder-

lain by deltaic sandy sediments at 3 to 5 feet from the surface, If the

sandy sediment were encounitered within the four foot depth, the soil was

mapped as the Plum Coulee, sandy substrate, The depth of the Ah horizon

varies in thickness from 6 to 10 inches, The Bmg horizon may ba slightly
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solonstzic in local aresas, Although no saline phase was mapped, there are
local saline aveas within the designated map areas of Plum Coulee Clay and
Flum Coulee, sandy substrate, These soils have slow permeability and high

moisture retention capacity,

Vi, B8cils Developed on Recent Alluvium

The recent aliluvial soils are immature soils occurring in creek beds,
channels and former oxbows. These soils have 1ittle profile development other
than very weak surface Ah horizons, The profile may have buried Ah horizons,
Three soil series have been mapped on the Farm,

(1) Hespler Series: These are imperfectly drained Gleyed Deorcie

Regosol #oils developed on coarse to moderately fine textured sediments, They
are usually stratified and may have buried Ah horizons present,

(2) Blumengart Series: These are imperfectly drained soils developed on

dominantly fine textured sediments, These sediments may be stratified with
thin layers of fine sand to clay loam, Buried Ah horizons may be present,

(3) Blumenort Series: These are poorly drained Rego Humic Gleysol soils

developed on dominantly fine textured sediments that are usually stratified
and may contain thin layers of coarse to moderately fine textured sediments
or buried the Ah horizon, These soils may be inundated during the spring

and following heavy rains.

FERTILITY OF THE SOILS

The soils on the Farm may be grouped into three general categories: low,
medium and high fertility on the basis of profile characteristics and
nutrient status of the soil at time of sampling, This may vary from plot area
to plot area depending on past management, cultural practice and amount of

erosion,
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The_soils considered with low fertility on the farm are the Blumenstein
Complex, The Available Phosphorus is low and the Ammoniumvacetate e;tract-
able potash is quite low, The organic matter content is 3.k percent,

The soils considersd to be of medium fertility on the Farm are‘the
Hochfeld, Reinland, Neuenberg, Rosengart and the Gnadenthal Series, Most of
the soils have more than 3,5 percent organic matter, and available phosphorus
at time of sampling was about 5 ppm, The analysis for g few of the profiles
indicates that phosphate may be low and that potassium is quite low in the
sandy soils,

The soils considered to be of high fertility on the Farm are Eigenhof,'
Neuhorst, Winkler, Plum Coules, and the imperfectly drained alluvial soils,
The potassium content is high to very high, the avgilable phosphate content
is high and the organic matter is moderate to high,

In the general grouping mentioned above, levels of salinity were not
indicated and will be discussed elsewhere,

The criteria for rating of the soils on the basis of high, medium and
low was based on fertility work conducted at the Soils Department and
Soil Testing Laboratory of the University of Manitoba, The ratings are shown

in Table 19,
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TABLE 19
Phosphorus and Potassium Ratings for the Assessment of the

Fortility of the Soil (1965)

" Phosphorus Avail P Potassium Potassium Level
Rating PPM Rating ppm m.e,/100 gn
Very Low 0- 5 Very Low O-lth .0.11‘
Low 6=- 8 Low hs-8L 0:11—0:21
Madium Qeal2 Medium 85.-128 0121-0333
High 13-18 High 129-168 o.3§mo.h3
Very High 18+ Very High 169+ 0.Lie

For experimental areas, particularily fertility studies, it would be
necessary to sample the soils within the plots and analyze the soil for the

various slements as required,

GROUNDWATER AND SALINITY STODIES

Groundwaber studies have been carried out on three locations on the Farm;
a) the centre of the NE quarter (Well A), b) the centre of the SE quarter
(Well B), and ¢) the centre of the NW quarter (Well C), The results from
1960 to‘196h, plotted in Fig, 2, show the groundwater level in feet below the
surface, In Well A, the groundwater level duripg the spring and eariy summer
of each year is within four feet of the surface., In 1062, the water level
was within two fest of the surface in July, During the time Masy to August,
the conductivity of the water ranged from 2.k to 6,1 mmhos/cm, The graphs
show that secondary high water peaks may occur throughout the summer or fall

if above average precipltation cecurs, A similar rise occurred in September,

196k,
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The water levels in Wells B and C were much lower, usually below six feet
except for the month of June in 1962, TIn Well C, the water level was between
five to six feet during the months of May, June and July of 1963, The
conductivity of the water ranged from L.3 to 6,0 muhos/cm in Well C. The
conductivity of the water in Well B was less than 0,7 mrhos/cm,

Thg salinity of the water in Well A and B indicates that the subsolls are
saline, Analysis of the subsoils for Well A (Table 20) show that the soil
within two feet of the surface had a conductivity of 9.0 muhos/cm. The
subsoil to a depth of 12 feet had an average of aboub L5 mmhos/en,

Salinity results for Well C (Table 2%) show that the conductivity of
soil within two feet of the surface 1s 1.0 mrhos/em. Below three feet, the
conductivity renged from 2.5 to 6.0 mmhos/em.

Salinity results for Well B (Table }O) cn the sandy'deposits are low
with a conductivity at the surface of 1.1 mhos/em to 0.3 mmhos/cm at five to
seven feet.

Deop driliing results on the medium to fine textured deposits {generally
north half of the farm) show that the_subsoils are moderately saline with
conductivity from 3,5 to 6,5 mmhos/cr.

Tt is difficult bo explain the conductivity results of Well A %o the
conductivity results of the water in the dugout in the NE quarter, ?he
conductivity of the water (Table 22) in the dugout does not exceed 0,31
mmhos/em during the surmmeT months while the conductivity of the water in
Well A ranges from 2, to 6,1 mmhos/cm, The dugout is situated less than 200
feet from Well A. I% is conceivable that there would be a dilution effsct
in the spring due to snowmelt and rugoff, but the conductivity does not

change much during the summer months.
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The salinity of the water in the two dugouts in the SW quarter ranged from
0.30 to 1,67 mmhos/cm with the lowest conductivity occurring in early spring,

gradually becoming more saline through the summer months {Table 22).

TABLE 22

Conductivity of Water from Dugoubs on the Farm in 1962

Dugout Conductivity of Water (1962)

Location May 10 Hay 20 July 5 July 19 Aug, 10 Sept, T
NE quarter 0715 0321 0.20 0.20 0,31 0,28
SW quarter 0,30 0.89 0,88 1,00 1.05 0,81

E side of Road

SW quarter 0,30 1,04 1,46 1.67 1.1k 0.96
W side of Road

In determining the quality of water for irrigation purposes, the total
concentration of soluble salts and the relative proportion o# sodium to other
cation must be known., Water with a conduetivity less than 0,25 mmhos/cm is
considered as good gquality fo; irriga@ion and has low salinity hazard,. Water
with a higher conductivity (0.25 to 0,75 mmhos/cm) is considersd of medium
salinity hazard, Sensitive crops may be adversely affected by the use of
irrigation waters having conductivity values in the range 0,25 to 0,75 mmhoc/cm,.

Results of salinity measurements of‘soil extracts show that the salt content
varies considerably throughout the Farm, The Hochfeld, Reinland, Neuenberg,
Rosengart, and Eigenhof series are non saline, Throughout the rest of the area,
the salinity of the soil is quite variable; the surface is generally low, and
the subsoil generally moderately saline, With reference to the soils map, the

conductivity of the soil in mmhos/cm is shown at the place of sampling as two
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figures 1,3, The top figure indicates the conductivity of the surface 6 to
12,9 :
9 inches, the lower figure indicates the salinity of the subsoil at the 3 foot

depth, The value should be interpreted for the crop grown and its tolerance
to different salt concentration, A general relationship between the salt
concentration in the scil extract and its effects on plant growth is showm

in Table 23 (3).

TABLE 23
The Relationship Bebween the Salt Concentration

in the Soil Extract and its Effect on Flant Growth

Cond,
mmhos/cm Plant Response
0=2 Salinmity effects negligible
2=l , Tield of sensitive crops may be restricted
L-8 Yield of many crops restricted
8~16 Cnly a few tolerant crops yleld satisfactorily

Fruit crops such as apple, plum and strawberries have a low salt tolerance,.
Vegetable crops such as green beans, celery, radish, may suffer a 50=percent
decrease in yield on a soil wi#h a conductivity of 3 to L mmhos as compared to
yield on a non saline soil (3), A 50-percent decrease in yield of cucumber,
squash, peas, onion, carrots, potatoes, sweet corn, lettuce, cauliflower,

Bell pepper. cabbage, dreccoli an@ tomato may result on seils with a cond-
uetivity between L to 10 mmhos/cm,  In this sequence, the cucumber is the least
tolerant and the tomato the most tolerant,

The results from the soil tests and well water indicate that salls are

present in the subseils on the Farm, particularly in the North half and the SW



quarter, With the rise in the water table during the late spring and early
surmer, it is to be expected that the concentration of soluble salts will rise
in the soil, If the water table remains within 3 to L feet of the surface,
the soils above the wabter table will become moist and, along with capillary
action and high evaporation rates, salts may be brought nearer to the surface,
Table 24, "Land Classification Standards for Irrigation Suitability", has
been included to ghow the criteria used for rating of the soils into irrigation
suitability wnits, Should supplemental irrigation be used on the farm, it would
be necessary to, (a) determine the quality of the waber prior to applicabtion,
(b) to determine the level of salinity to the three foot depth present on the
sxperimental area or plot, and {c) to'assess the water and soil quality in

relation to the variety of crop grown,
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CLOSSARY
A = horizon, A mineral horizon or horizon formed at or near the surface in
the surface in the zone of maximum removal of materials in solution and
suspens@on and/or meximm in situ accumulation of organic matter,
B - horizon, A mineral horizon or horizons characterized by one or more of
the following:

(1) an enrichment (enclusive of dolomite or salts more soluble in water)
in silicate clay, iron, aluminum, and/or illuvial organic matter
(Bt, Bf, Bh, Bfh),

(2) a prismatic or columnar structure which exhibits pronounced coatings
or gtainings and characterized by the presence of significant amounts
of exchangeable sodium and/or magnesium (Bn).

(3) An alteration by hydrolysis or oxidation to give a change in color
and/or structure that does not meet the requirements of (1) and (2)
above (Bm).

C - horizon, A mineral horizon or horizons comparatively unaffected by the
pedological process operative in A and B, excepting:

(1) the process of gleying, and (2) the accumulation of dolomite and
salts more soluble in water (Cea, Cg and C),

Lower Case Suffixes

Ca =~ A horizon with secondary carbonate enrichment when the'concretion of lime
exceeds that present in the unenriched parent materizl,

g = A horizon characterized by reduction and gray colors; often mottled
(gley).

h « A horizon enrichad with organic matier,

J = A horizon whose characteristics are weakly expressed, It must be used

with some other suffizx,
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k = Presence of carbonate as indicated by visible effervescencs with dilute
HC1 (kalk),

m - A horizon slightly altered by hydrolysis, oxidaticn and/or solution to give
a change in color and/or structure (mellowed),

p = A layer disturbed by man's activities, i.e, by cultivation and/or
pasturing, To te used only with A,

sa = A horizon with secondary enrichment of salts more soluble than carbonates
where the concentration of salts eéceeds that presented in the unenriched
parent paferial.

s = A horizon with sdl ts including gypsum which may be detected as crystals
or veins, or as surface crusts of salt crystals, or by distressed crop
growth, or presence of salt tolerant plants,

Soil Textural Triangle
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Textura - refers to the proportion of the various soil separates sand, silt,
and clay making up the soil mass,
An oubline of the general terms in five classes in relation to the basic
soll textured class names is as follows:
Coarse~textured soils = sands
loamy sand
Moderately coarse soils - loamy fine sand
loamy very fine sand
fine sandy loam (below 14% clay)
Medium texbured soils ~ fine sandy loam (LL=20% clay)
sandy clay loam (light)
loam
silt loam
silt
Moderately fine textured soils « silty clay loam
clay loam
sandy clay loam (heavy)
Fine textured soils ~ silty clay
clay
sandy clay
Surface Deposits
Till or Glacial Till ~ an wnstratified, unconsolidated, heterogeneous mixture
of clay, silt, sand, gravel and sometimes boulders deposited directly by
the jce with little transportation by water.,
Beach Deposits ~ deposits of gravel and sands marking the beach lines of
former placial lakes,
Alluvial Deposits -~ deposits formed by streams and may occur either as flood

plain deposition or alluvial fans,
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Lacustrine Deposits ~ clays, silts, and sand, laid down in glacial lakes,
Caleium Carbonate Equivalent = the percent carbonates {calcite, dolomite, gte,)

in the soil expressed as caleium carbonate,

Terms used to express the carbonate content of the soil:

Wsakly calcareous = 2 to 5 percent Calcium Qarbonate Equivalent.
Yoderately calcarecus - & to 15 percent,

Strongly calcareous - 15 to 25 percent, |

Very strongly calcareous - 26 to 10 percent,

Extremely calcareocus - greater than L0 percent,

Electrical. Condactivity - the reciprocal of the slectrical resistivity.

The resistivity is the resistance in ohms of a conductor which is one cm,
long and has a cross sectional area of 1 em?, It is expressed in
reciprocal ohms per centimeter or mhos per centimeter (or millimhos per
centimeter),

Hydraulic Conductivity - refers to the effective flow velocity or discharge
velocity of water in soil at unit hydraulic gradient. It is an
approximgtion of the permsability of the soil and is expressed in inches
per hour,

Overblown = refers to a superficial wind deposit great enough to influence
management, bub not great enough to destroy the essential characteristics
of the soil,

Saturation Percentage - the moisture percentage of a saturated soil paste

expressed on a dry weight basis,

Method of Analysis

pH and Conductivity: As outlined in Saline and Alkali Soils Handbook 60,
Mechanical Analysis: Method of making mechanical analysis qf soils by Kilmer,

V.J, and Alexander, L,T. 19h9. Soil Science 68, 15=2).



Carbon_Analysis:_ A wet combgstign methgd adapted from methodsvof Adams
(J. Ind, Eng, Chem. Anal, Ed, 6:227, 193k} and Waynick (J, Ind. Eng,
Chem, 11:634~-636, 1919).

Total Nitrogen:' Determined by method in chemical Methods of Soils fnalysis -
Obtawa 1958,

NaHCO3 Extractable Phosphorus = OLsen's Method as outlined in Chemical Method
of Soll Analysis ~ Ottawa 1958.

Cation Exchange Capacity = As outlined in Chemical Methods of Soils Analysis
Obtawa 1958, o o

Calcimm and Magnesium - Modification gf_Cheng, K.1l. agd_Er&y; R.H., Soil
Science 72, hl9, 1951 and Lott, P,F, and Cheng, ¥,L., Chemist Analysis,
Vol, L6, No. 2. 1957,
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