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. River Phyto- ., vooded associate (or desraded vrairie)
£.
hie wooded St, Horbert Clay.

inches

fm=2"  Brown leal molde.

2=2%7  Dark brown Lo 2
ulayr elay mixed
{Acid reaction).

2i-57 whitiesh grey elay,irregular dull granules,
wenkly nguai@ {hoid renebion).

S-14" Grey brown clay,tough,hasel-nut struct-
ure. (Aeid reaction).

14=24" DBlack and grey streaked ci&g,%;ﬁgued to
36%, Tough eompset, shi sgeregates,
grading into

30Mm-  Hottled olive drab clay with carbonate
conerebions., Iifervesces with acid at
about 30", Horizons show irregular
Junction.

C, Meadow soils developed under loscally
2 exceseive molsture.

e Tone~galinized meandow assoclate.
Dgboxrne Clay,

inehes ‘
Om=A™  Black clay, tough vhen cultivated,but
mucky and friable in virgin condition.

0v  Grey elay, flhely @r@gm@nﬁ%l more o
lese sbtained or with iron in gpecks ap
buekshot eoncretlions or ﬁﬁy%”i%%ﬁ in
dead roobt channels. Short thin tongues
of dark surface material intrudes into
the upper portion, buot these are only
feebly &ev&iagei Lime esrbonate in
marly patehes 1s Tregueni.

2w Olive zrey Lo grey dyab c¢h y which e~
comes grey on drylng, with profuee con~
erebions of lime carbonate, usually
effervesces with acld below The black
surface horlzon. v condain some gypeum
afjm%iiw in C material.
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TUDIED.

RIPTION OF THE RED RIVES

bo GENERAL DEE

The soils of Cthe RBed Hiver Combinastion include three

il associations, namely, the Red River, the Emerson snd the
Alvona assoclations. The goill of the Red River associations

were developed on the heavy cloys ﬂﬁg@ﬁi@@&‘im the deever por-

tions ol lLake Agessiz. The Dmerson association are eilty clays

L&

to ellty clay loame, and the albona association are very fine sundy
Loams formed on moterials devosited in th§ shallower portions
of the Toke.
The Tmerson and Albons soil ascociabions are confined
to The Southern portion ol the Red River Vylley in Manitoba.

The Tmerson associuation comprises 3@22 per cent and the Altona

association 8.27 per cent of the total ares mapped, These re-

-

latively lighter textured solle are practically all @@@ﬁ agri-
cultural soils. The excepbions to This are the salinized asgocia~
tew, These are very limited in area and congbtitute only one
per cent of the total area mapped,

These polles are all more friable and more eagily
gultivated than are the heavy clay soils of the Red River ageo~

clation. The problemng that arise in keeping these soils in a

good phyrical condition are not of the importance s those pre-

sented by the heavy soile within the area.

The Red River apsociation formed onm the heavy clay
solle comprises 6.2 per cent of the area surveyed, slthough
the well drained or phytomorphle pheose ineludes only 13.3 per

cent of the total srea. The phytomorphic or prairie associate




gloveyr

EN

e

ol




5

W

P
£
¥

o

o

5

N
Wl e

it

e




o




b
e

wever oeg

k3




S




sk osw A% wP 8% AE k¥ 4 28 B 84 S¥ #4 wE
§ % & ®
> -3 T 5 %
L el #
% % @ &
& otk gt &
L4 &
& Sy o &
wH wH s ek ew B RE % % R $6
& &
# &
% L
& -2
& ‘B
& &
£ 4 #
# #
# E
L HE A
& & &
& & %
& & %
& gk # %
3 “ @
& P # &
-3 & #
& % #
# 6% i owe BRE OVE g% 48 R FE 4%
1 4 %
-2 & ]
& @ %
& % #
2 % 5
& oo *
k] & &
PSS Hi ik &%
£ #
% L
& #
E B
% &
% i %
&% wif 88w sw BB BB B sk HE R RS
& ®
% #®
% %
# &
@ &
% &
& #*
% *
B &
E #
-4 4
£ @
# &
] &
w5 se i #8

BE ¥ Au wE BE

%

Frs

B wH wE F¥ &8 &%
®

At
A

4
i %

¥l BE  S%

e
E S E 2 3

L]

8 ¥ RN BE BE

*
&
=
EFEFEEESTE EE R EEZ 5 KN

# &

&

w il e % 4 i

E

PO I I

7

w% e BE A R A% B8 B8

& F S EH LR EERY

wd el AR SR % 89

B A

wE BE B ¥ RE ey &% S5 28 ¥E BY ¥ kF wh FE
& B

iy foom L4 P g0 & LR L &
7 R g nD ®

& E o & @ &

-l T “

4 %

& %

Wl wE BB $% ¥E RR @8 44 k¥ EW 8 WE 28 SR
EH %

# &

& >

% &

# %

& #

|4 %

¢ &

2 4

BH B% pp WE BR 8% 2% F¥ 8k

# &

& %

# &

L %

& #

& &

# %

% &

R B w8 BB BF ¥E S8 8% 2E ER 58 8% RE R%
- 3 %

& &

# &

# g D &

& £ %

L &

& %

& %

#E ER EB R BE LR ¥E FF a4

& #

4 o

# S

# %

o 3

@ &

W ER % ww BE ER Hil S
i k- ¥

& &

4 &

& @

£ 4

k4 B

% &

# &

] &

ko #

& &

L #

% %

& *

RE BB g% $E &% i A% 8% ek 49 #% A% EA %

&
k4

®

%
R RN EEE R EEEE L EEERE B

& #
@ WAy R RS R Y R

EE R L EE R E B

TR SRR E &S 5 R

¥




e

- 19

1

L

(Continued)

PABLE NO.

R

8GR SE BB EF S KR Gh B8 oB pa A0 BE MR L BE AX BE BF By Ve BF B Aa HE GHE mE KE SE 3T BE Ak FE R L4 BH B¥ PO AE ST g4H ¥¥ HF e 68 €F pr w9

Hoil

Associnbe

EOEHH DT EH SRR R

Red River

Phytomorphic
(wooded )

(

LS A EE R RS RN R & -3

phagse )

& g BE R eR RS R R R

Emerson
Phyto~hydro-
morphic

Aseocinte

B8R H R A W R Y

erson

Salinized

Phy

to-Hydro-~
morphie
Agsoo

late

LR ERE R R E TN R

Altona
Phytomorphic:

iggoeinte

L - B Y

RRD O R TR E W

4

j}@g}th;

By B BE P& 9o BE BE G

& BB W R

e A s BE A e Ge BEX G e &

P
pecd
e

0-=31;
jwi@“:
10-217;
92'}“;} A Y
3?._, Z!‘?t
é;«Sﬁ

WE R MR HE pe BE BE BY B SR GF DR RS BE Ha BE FF HE B DE SHF oH B S FE &e 2R SE me B R BRI 9B 5y
o
S
e
-
*

oo W

P
pes
»

b e EE ®

# & 8 @ WG

s SR OF B BE B PF B BF HE v
Fss
g
=4
e

LRSS

Hydrogen ion
Gongentration
TS RN EEERE R ¥ E R
H.O ¢ EKC1L
“elﬁﬁzaz;SQLutisw
Tal 5.9
645 6.4
6 7 63
,,A 6@5
g 6.3
0 6«4
67 6o 4,
7»6 6o 7
5,0 Te3
3.3 Tod
3.2 )
{9 Tad
De2 149
%el ?nij

¥ o 8 ¢ 008

8 4

3
% » ® %

LI 2K A

i
o DA

k-3

o Sl
%

L3

LR N N

eao0@60&oqﬂ&aﬂoaneeacqne%nﬁ;t&aam«n

¥ BB GF BRE BE AR BT 6K BF BE ae e BP BP G HE QG KX GF O B BT @e LR KK SH e AN Sk BF 9A BE HB LB Ly 2 8% NP BA S AP ph

E 3-SR

LR B

E
E

#®
&
»
&
*
&
#*
*
&
&
Ed
&
[
#
o
13
&
&
el
#
*
&
o
*
*
o
*
&
*
.
@
%
£
o
-
o
»
-
»
13
&
2
Ey
*
®
»
*
»
®
3
-
&
a
®
>
-3
-
@
*
]
v
)
#
#
£
-3
*
3
#
&
*
B
L3
&
#
%
*
2
*
»
»
«
*
*
“
3
*
%
»
»
-

(C0,)
ner cent
of soil

e 880 ERRe

{}ﬂ(}
060
0a0
060
060
1.20

2 ST SR

trace
Q 17
§;24

DBEG B EE BB

LA R -

SR BE s e ER

0449
2,11

Te 17
1l.45

LI -]

e BB BR HE AR BE RS aa SF WA DR Ee BE Be FF BE Ba BF B 69 ps &2 S5 SR &6 Bx @ B 04 @3 P S4 68 K2 N 3P HS 9 BE B

) ®
* #

Iﬂ@rwa?xa Organic:
Yarbonotes
insin per

HMatter:

seent of
goil
Leaf
mat
18,16
7~ﬂ5
la?

2+ 79
g

LI T3

LI RN

£ QBRI H W

10613
1.25
(o %*5

B8 s 0 RD

560
3.12
0.35

0.48
0.48

LR

7.30
2,35
1.01
OQ 2[@

LR I

Be B Y ne B BE E wR S HA BE B PF BE P gk SF o8 Q8 #% B3 S D @F S¥ P PP Fe pe b 5% HE L2 FP BT LR 48 SO e B BE wy By oy S

»n



wE R g

CE N C

EZTES S EEEEREEE BN EREE NS F

%
&
k
¥
¥
#

242 B LS E LB SRR DR

FHEEE S

S s

E

M W

ik

W Ak

el

e
Ll

Ay AR AR

FH
EE A
W a
A
E)

HA R e B W xE

# . 2 o 2
- S EEREERE EB- N N E

N 2%
X B R EEE N ESEE L EERSE

%
#

b

: # 4
[ EE R RN EREEEELEEERSBESEEEEREE BB BB

A EE EE R a9 AN RR EF &
-
¥
2
£
B
&
»
*»
®
W
A
#

W ER el ORE EE R e W R W R Es e W B
€
&

w20 -

Wi WA S B R s

%

R E R RS EEERE RS EREES-EEEEEEEEEEEEEEETER LR EEES.
®
¥
k3
B EE B e BB E

ke

wF d wE ER e S @ e WE AW BR ORW &8
B

&

S g sl v
Lk DY e By @
el g #

wh oww ER we ¥ S AR ¢ G B W wl % sk e
&

&

&

L

&

&

o

w

AR A I RR WEORE R R S ek B s 8 88

sk R
9 ) g
il 407
G e el el el
S W RS ek W g % B aEE wR B R R W

e

P A RSB R bABRE I BB D AR

F ER RS RE e

FEBLL YL RO B ERE I BB B RS L RES DB G e BB

T W wE #R SR BT w8 # -
“a

®

&

"

L

&

-

&

@

®

L

L

® 5

A R AR R R R R e

W Y

o

W

A

G R

=

s

W

g RE s

LE S
LS e WA W
k- e
aeel BN T OE

ik gond poned gk

B Sy R WS

o gk s

WE wl R e

EE I =

T

EE R T R

D%
IR B N X TR EE R EE R B

E

# %

a
%

(2 E R FREE R R SRS SRR R TR EE R E SR RN R EE T SRR EE N R EEEE SR E T REREEE R

&

Wi R AN ea ¥

ok

Lo

A

EL R

i

5 . 2
gl £ %
ool SN

e Py e U8

N W B

e

Eas

%
E S

3
- E S RS XS LS T RE R E NN EEEENESEE

EBE B ARG EB B L RED 5

2

. 3y ) B € ,
S R B B RS B RS L EEEESEEEESEE SRS EEEEFE TR RN R B

7

#



WA W R

WA

wae

ok

.

LS

& . ’
I E X T E RS EEEEEREE RS R EREEEE.

ol

%

#

EREF LB R L BL FB L LR B R PE A B L L B PR A ECEE B LR BB A EHE

e

p

@

e

i#

N E T TR RS T RS R TR R EEE S EEEEESESEEEEEEEES

%

&

&

2

o

5

&

,ﬁ,

L

M#N,

5

&

L

%

&

E
ol
Ak B
)

5 o
e R R R w

R OSRE B W B eR B8 s B SRR SRR ER ek Wl # R S B8R R SR ORE SE RE wE e W N
& ® @

¥ L 2

&3 L A

oY ¥ ®

#* L3 w

4 - . By & &
O wE B R ol e W & e £
ped B a R R R R 7 & *
£ & £

% iy e ® "

SRR S EE o RS R Sl S Al AR R el R BB SR w8 o aw e R s e Bk B B SR R W
& E

k3 £

o }? g goid ?«M el ®

& e 3

A EE IR N O A T R

& & 8

: i E

4 k3

& i

& =

& &

Wi H

o E

#4 :

£ L

& Q

L &

WaOWE MR e EE R BE R R B G BE EE RR s s e o %o
# &

%

&

&

S

&

i

3 &

L BO WA AW N e SR RS RR RS R B8 BR SR ORE um o W g cEE AR wE ER Ry wk
E £

By S -

# sl #
wmimﬁiw%&tsm%& @%X.W%!wﬁz# L

E % a%

e CER S ER R RS ER S R B S o i i
ﬁé%g e i

-8

e e I @ #

w & &

A opd WE AR SR SR R BE RS8R RN R ww

b E

E

*

% 4

# &

£ 2 &

Al s L

& o ® & :

o o E £ W

* E 3 B & W

o ® o & B

" £ 3 L3

£ & £ 2 E- &

L2 W S By &

Fth * = L

L W # # #

s -3 f- S W ®

Ee o & # *

W UER MRk R RS S A B OB AR ER BE R el w ad B B el ek R e @R Sk RR NN 8B Rl e




e

o

i

et
et

o
feag

i

s 4
B

§iw

e

s







et

&




L3

o

w25

o




£

G

#e

e B

®

S

i

o

i

s o
e

wed

i

g
:




o

i







%

Ay

E

L0

et







AW A R R e W B e BR OB 8 SR e
¥ L B
& & k.
# o gt O P el B
® & 3 E
@ & £
R o &
& & &
RO R R R BN B Ew ER S 2
#* et 88 ot O 8 L
. & 3 3 3
LS el & o
,a. 0 % &
& o4 Lo
s R RS R am e BE SE dE % e
o # e @
& e w &
*® 3 © &
e & s
e P e
S e F B KRG e WE e B b ael R
e 13 ) e )
3 & & k3
# & o e g
§ oew EE B e B E
E-3 -] R 3 w
e & ¥ 2 e HiE e
" ® mff m;} e g s & L
& -3 E o
@ & #* &
sl R e W W e B o B sl v e o
W <3 &
® & EE O
& E- 3
@ # &
2 & a
& g #*
# & &
& #* wE RS e
3 e 62
& ks 8
@ 5 % ¢
5 F TR
& # #
* & -
Gows R Re ER SR ER RS 8B e BF e &
& %m& Jﬁ# % o
& E sk &R OBR
CO zﬁi R & b
i » L3
& *® “
owh R s L £
o . &
& & W
* & ARE R R R WE RS w® 8B ER
ﬁ &
& owm WE wE L3
£ ] &
Ld 23
& £
& #*
B wR R A
# 5
* &
® @
#* E
BORE N WY
# *
oS &
e @
2 &
E ko
e W
R
-
%
%
ﬁw?) i &
2 ,@ ® e %f § =
e OE R RN EE R 8 Sk el AR aR RN R S8

e % -
RN S S EE R R S B EREEREEEEEEE SEEEENEN

# # 2

#
E

(X 8 ¢ 21

L
»o%



L B B R A WA R
& o
ol W
e &
£ &
* ol o
& &
& W s B
% pet R
® S
- L
& &
- E g
B xe 4% o 9E wE Bl W OEE R e Fia
k4 B 3
. 3
® & R
E s &
R & W
& & &
L & %
o *® e
& e -
¥ £ a_
& o w
@ o %
o £ a
*% ® &
s e WY oy o
& e &1 £
& . & £ 3
® P et 7 % ® .
: £ 3 &
#* b & s
L3 £ 3 A B
& # £ 3 @
¢ o & "
& wm e ol B EH &k & &
o W & i &
£ A5 % »»
# o2 Jew R wE T
& & & #*
" @ oo #
& % E 3 &
& i T &
# \ & % i
& L - # & &
w5 LR R D e ® ®
» W w &
[P e T % &
S = B K & k3
£ S W R AN R el R SR SRR aE
" WMM ®
& #
bl ®
B ow W e .
*® L L
5 & i £ ®
& &
@ o W
w E
® S -
& W
& oy
L R
@ -
L &
= &
& &
& &
PO s
-7
£
kS
o
E
®
e R W B R AR S




JEe B Em ek S 0E OB 2t il ww AW S Bl

o S @

EEBES I EEEEEE B

R

&
4

E
&
z
-4
#
#

k4

LR S A My AR RS
8 Do P50 A

W W R

ﬁga&wa%f‘&i%@%ﬁﬁ’}?%i@@w%&%ﬁ%%ﬁ%»

#
¥

BRLEB BB E BT E L E

SRS BEH B BB B EERE ey

Wk

%E‘&gﬁﬁﬁﬂﬁﬁﬂéﬁﬁé%#%ﬁ&%'ﬁ%??%é&#ﬁ@%6‘93#&

»
%

-
S e YT
&L e

#

e

#

B8R
# )
I E R RE S ¥

#
L

BEBEL S E BB R SR rE B E T Y
*

S

¥
[ X E N X X ¥

ol gl o ol gt
Eo

A AHE e dob WS W B R wm

Y

%

R wa wl

#
B

#was

LI

2
%

2212 T2 R R R R L SRS ER SRS T TR SRS EE S T RN

e Wi

&
#

ek s R B g R

EETEN 2 EEES RN

W S RE Wl A BE ek SR e e ¥

2

*
E




wok NE gple WE R R gy W sE BB as M we

EB 0B8R

W ER AR

#%
£

et
o i

L
&
&
E-1
®
k3
E
¥ i
o« ko ®
B oo &
& & &
& A #
a & "
e owHCNE e & #%
# -3 E3
£ B &
& A E 2
#* £ =
k3 & &
5 s e AR &% o
& B &
& £ =
& b &
£ R E
o f A% il am Rl EE sE RS A% e i
& oew BE ws ww o & L £
& o * E 5
R LS & & £
& * " = i
W % o i wm B Fe
A BE ey i i L e
& B & £ % s
# & £ o &
® 4 ¥ 2 B
o Ed & & ko
w £ R L AR
. 2 B £ #:
& e = & &
# £ E e *
& ¥ ws & #
e . ,w # &
b w® s W wH
£ £ £ W
B 8 B e ¢ A
w B L o &
e & e * &
o - & kS #
i L £ 3 EE o
& B # e &
® *» Py ® % £
B & & o B W S k-
£ B & - &
5 &3 B T W £
W o R s N o g e & #
# E o el * % a
E 3 - B . &
& £ = 4% # o
E : & £ 1
® 3 #® &
K £ 3 Rk A% ¥ gk S as B el s
£ &
# &
® w
R &
e &
A& L
&® -
& @
£ 3 ®
E il
S £
kS #
&S E
w 3
E o ER wH
L
E
&
e
&
t

R R

k.
#




LE R B B TS R T N

e el W

Ed
-
£
&
&

LR

EE N

%

o R e B W

T e el N

22 URBLY S B ES ERE

g W

B

# ,
L2z EREL S EB LR LR

EE S

sped

o WE W

#

BB E BB EEDF 2B GG BB VR B A EIRBRERT B

WY

CHBUELBEE RS RB R

L

£ ]
¥

e

#
*
&

o RN W o R Bg

#
#

AEEBEB LS GEY EF D BEDEIEFRERCELHELELE 25 S R B

A

L
EEBESB BB E BB

#
%

sy

% 4%

L W R el W R
§ oo et R
g o

# o

e EeE eSS AR RB RS LGB AR LBV e B EI B

&

#
S HEBEIEAGES L

S e e R R R 0

s W aR

¥
%
#

£3

2

E% WER OEE 0

2
%
o
#
4

& gy

BEEESEI B BB

R

&

&a&aﬁg

R ae a

#
2

R 2 X T T ENEE RS R RS EESTE S EESENESE]

ST

kS
%

XA BH s BHFUBS %

U HBEFEEFRE B

R e R O W SRR @ R e R s e

A

#

B EEH B EEDES R

2z
-4

-
#iswnes

# %
YRGB R B

LB BEE G

P



&

A EA REED R CWE e el B By % s &W

TE O R RS e aR R we BE

e
£
@
%
¥
w
®
£ 3
&
£
&
4
kS
*
&
i
&
&
]
A
&
R
e
£
e
W
@
&
%
.
&
L
®
®
#
*®
&
%
%
L3
&
£
w
%
&
3
E2
w
A
&
®
®
#*
#
&
&
&
B
o
&
@
&
¥
3
#*
:
S
3
£

o
&
&
B
%
#
o
#H
b
kS
&
e
#
W

Q%%%%i@‘a@%%gﬁaﬁﬁﬁ&»%

k4
#

#

BLBL LB EERRBBERD L 2R IBRER 2L IS B R ES IR LY 2

W

*®

LE S B BT

%} aw

S

WHE RE SN R e

o

i

EE S N

#

AR O RRE SR EW

»
%

S WE AR

&
#

#
k2
¥
®
#
¥
%
&
&
#

g RRE R e el W Rl Rl s

&

#

o W

%

seeBes it sone i senEBLaBaEBR

W R AR P BE o SO 3 w &

#

s

ik

ol

A e q&y% e

&
Wi RS wE e R

WA e e R RO

&%ﬁa@é%qgaag%ak%ﬂ?

o o
sssaabeabned 3

k4
%

rEBERRE

%



dr R WB e R AR de LR
® 3 &
£ £ G
& R s
£ L o
4 & .
® £ @
£ # -
B R we e ey
& & &
£ & w
® g ® &
& m(vﬂv B &
A BE e EE s &l
3 # o
& & 5
& &4 £
5 W L3
a o o
& & £
o ko e wEOMF g L2 S
E & # & 8
W i £ ® w
& 4¥ k-3 W ®
BB wY EW AW % #* &
& E e » ®
2 B A W w el
e B & & ¥
e 3 & E #
& B # & &
W R R S B I # b
& 3 e ® L
g H -3 S E
] L L o &
& L ® i & &
e @ * S & o
& L k. ol ® ®
& L o & &
-] o - W W R e
o W oaww owsm W BE wR o &
ES koS o2 B g
iy & 8 & &
A L & A &3
W & & T R
“a & e ® &
L # ® ® E
w ; & i LS -
§OEE EE e R i ® &
* W o £ &
* £ & e i B o
® - @ ] L
& & £ E w
R W OES omE R e E w
& & . £ L
5 £ 3 R e wE R RR an B e
& H £
o % £
WA e R g ey
R L &
& o &
& & B
® & E
& E F
R N o
¥ 3 E- k|
E £ e 3
s »_, &
e & R
AW R B % S
£ £ o
& £ R
% & ®
o ® #*
& k3 L3
Fex mw wS en w0 8N e ke
£ L
E &
% ko
L & &
ww WS gm0k o e




3
%
2
¥
#
#
-
E

@ﬁ?ﬁ@%@@%ﬁ#%%ﬁ:‘:’k&%#a%%%%%ﬁ&%a%ﬁ#&Q%ﬁﬁ@&%@@é@##waa&‘

W wst

L T S T S

B RN R

W N e

Wy S B

L EBRE B VEE R BB SRS LG HE RV L LD TR EBEBRD

B

e

3

o

L

o

wl g A

EH e AR

%

O . N

& K-
& L
& #
e £
E &
L3 #
- &
Rl L2
& &
* &
i 3
L &
& L
EE R
® &
L &
& &
& &
e &
i E 22
& #
& £
@ &
& &
W A
-3 &
L L
A B
& R/
W £
W £
L 9
& *
»4E £
b H
* w
E k-
& #
L £
s e
# &
@ Eod
£ &
o «
* :
o ,s
e -
& &
Wk L
& 3
2 L}
£ L2
-4 &
R & A
5 ®
# &
& &
k- &
& &
BOE e 53
S %
£ &
® £
& E
* tod
R e
S 3 W
E ]
& &
o &
e e
& W
B f
o &
& &
& L
ik w
® »
W k1
® E
B £
& 4
& &
R R

e BR

R

A

LR A

P g

] %

HEB E R B ¥ B

#

bEB BB G IR ERBE DR

#*
#




-

e
e

G

e
Fad
£

25

g




o

W

2

e

G

s -

o

3




5

=4

]
i

0en

oy
&




u&‘ﬁ%lw

in the delermination of exchengeable hydrogen. Nemann

91 Fleria (14) ) found that potuesium as potassium chlor-

¥

B

ide ned 41fficulty in replacing hydrogen bhub replscement was

plete and rapild vhen poteselum as the bydroxide waw

2%,

B o

rently lv alsp the case when weing ¢

sniom ehiloride de useld

nt for hydrogen. hen s

placenent

ae the replaecing spent, replaceables hyldrogen, vhen resent in

i

swds te uped in

gmall guantitiesn, ds not removed,bat wkhen o

cide, replacenent of the hydrvogen

5

¢ reopults of soll hovizons ombein-

say cend of caybonabe show bhat an szxoess of

B

ved Lrom the goll over and sbove the eghlvalents

snis adeorbed plus She anlons

Tution. nollenberger (%) sloo

lay differences in the bage suchevpe regulie of

nate horizons of enill stuldef thems “hy this

difference seeurs i nobt spparent bul ie suppested that 1%

the presence of w

arbonste such as
wrbonates A4 such oW
sresent In the enll and the radleal {0H) is not ftaken inty cons

& the result of the base sxvhionge study

groess of cation egdivalente osver the eguivalents

& 5

fome &1 seolveds ‘uveh o repull would

v adsorbed awd

o that Lound io thile lnvestigation.




s absorotion

Altonn seeoeiation have & lower ¢

. %3:%* 88 g»i}%m}‘%} “

by Boxbuon

teorence with

reserve in the sarbonats horizone ol

the peroent

treur (2)

rogente

oil  Trom bhe

Fpion nte that 1%




s dons

Aon of replages

¥ & ehernovem tuh the beavy solls of the Red

£

embaining

inlex, the snsatucatlon in

worbed hydy

the suriscs 15 ver cent. In the

ne the removal of Advnlent Dasesn anl

sesse which i

The bheavy btextured solls ¢

1ian and

; of sdeasried

vintlon,

noticed in
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y adsorbed

illaviation.

tilom eowmplex in swbout the &

réion ag in the degraded
alkalinized Bolle In the 43 and Ap horissne bhe sdeorbed cal-

adsorbed

glum 1s greaber than but in the Mi and

horizons the reverse lg the

ioms of wrphie asgociater are

&

t he

artion and

eolloidal

atlioe that

i ferent different soill

€
iun o uvey the arbed eulelume The £-1le which

%«"

difder » hese respegis fron the Hed X

late are the shytomorphle w
e

fmed poiles In the
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57
Fo

t

having & grey leached 4, horigon indiesting

adation due o the h hag tohen

rivon was made of the pereentage of caleium

the «Jgorption complex of the carbonabte free
horizons of the different eoil sseoviutes of the Red Liver soll

agsociation. <+hisg ig shown in dable loe 9. 7The percentage

of adeorbed sagnesium i Increased while that of adsorbed cnleiun
is lessened in the elbalinised deprsded goll and the phyio- -

aorphic wooded goil compared with the phylonornhie pyairie soil.

it

Therefore the lower p wdion of adeorbed calelina of these

solle 1

not enbirely duwe ¥ 1ts replocesent by hy@rogen but

&

iz sleo due to o higher proporiion of sduoried magnesiosn, an

indtioation thet deprsdation in the eoll isg not dve entively

to the aotion of aydrogen, but rather bto some other faclor.

ihie 1= further subgtantiated by the Tael that the sdesorbed

caleiun content of the 41 snd & horizone of the wooded soll

where the greater quantlity ol asdeorbed &»&@

pen soours, is
hizher than the vontent of sdsorived wmgresing, while the reverse

i the ceme in the B and B, horisons

E s

;w

The divalent pgations an bhe parbonats hords

wondum ghloride 1g predominants

Ly ealoiunm, the ratio belng twoe or threes to one of sapneslue,

gxoept in the wooded soll profile, where o norrower railo

being H2.4 ver cent of sslelum 0 43.1 ver cent of nagnesiom.

ropear that ealeiun rather 4b slum wonid




ram wphlch

puch carbonsbes hod been renvved.

e Gabta of the wabter soluble sulte in thees solls,

S ﬁ} aw that Lthere Te o mg@ﬁ%%ﬁ”%ﬁ%ﬁﬁi%ﬁ o

goluble salolum

gsogiate, while the eals=

gsivm in the depraded

Tore it would seem That o

poils would hardly produce an ad

syary onleling.

on the slllen,

sublined by

e 20 and 1llustrated graphienlly in Chard fo. 7.

sablorie seid poluble

surface than throughe-

irnn ars

out the rest of the file, indleating gome movement of the

The soluble sllien however showe more variation

k]

o=

e

-

0il proliles., The study of thie var

wde 1L the ratiss of sillen to sepgol-




B $% CE¥ ¥ % 2 ¥E ad BE 24 Y BE 4k ¥

% A Ak R BE EF K% L2¥ s% a4
& % % & &

& & & 1 %

% #* # & %

F # % o %

& #E #% g EL 3

& & # ] &

& 3 & & & G

4 @ % & @ % & #

P PR BRI 8 3 & &

: 2 & & & .w

B #& ww BE B8R ¥E L% sp #F % R

% b4 & & &

% & # % &

1 # % % &

& ek TN # & e

& & & # @

& #idk L L2 LR

& & & % %

L] % & £ @

& % & & & &

% ol gk iy # B gk gk el B #

& % & -4 A

. EEIEE T - T Bl Bl HE ok BE Be ¥ EE RE e % SE WH e A4 ek S8 BF F e % aw
EEIE = S #E &w HE FE HE g8 R 9B B% BB % EE BE ¥ 48 ae 9% e wn Y Rk 8% R 4% B wE wae S
W & & # & & #
i ® % # ® = &
1 % & % % # @
Wm # & & L % @
2 # % & % & 4
: ] % ¥ @ & w
# W . A wE an il 4 w4 o
; s & # 2 L 8 %
s & & % & & w

MW & & 2 % - #
Say et @ % % # # «
E o # & @ % & %
[ % 8 &% . - e 5

2 % @ & 2 %

% % % & d L

@ # #* % & L

# # # % % &

! & & % & & &

[T BT R T @ w8 wE AW RE W ok w% &%

% % & & ¢

% ¢ % & "

*® &% % & -

s e e 5 #

E & #® % %

P ¥ BE EE G W EE AR WE $E g S8 H¥ E ER &

& ] & # %

& ® # & k4

& & & % %

& # % 2 G

& 4 % % &

% £ # % 3

% & & & &

& - & & B &

EE am A% sm &% #H wE EE HE FB as B &% aw % 34 2% # B RS BE #¥ 2% S ¥R 8 2% 24 2% %9 BE 4% 84 £ wh




Chart No7
Acid Soluble Silica an
\SQ\BZ'U/OX/C/Gb)C)(///‘C‘SSQ;O/ as
the rarro 5/'(&/@05,/'/'7 Red

River Sorls

i
@)

Phylo morphic
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Degraded :
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in the phytomorphi

anil th

e

141y soluble silien s wigheebt in the upper part af

gures for soluble silies extend %o o

the profile, bul wigh ¥

greanter dapth in the alkalinized soil frofile. The degraded

ad the shytonorphic wooded solle pregent o

alkaliniged goil ¢

pile The poloble sllies hap de-

£

different pleture in this re

oreased near the surface but iz nigher at grester depths in the

yho:

m in bthe %i noyison, dscrsagl

B

profile. In the pl

ed o e

the sillea has becong

€y horisonge 1% would thus &

more eoluble in the surface horiszons ol the ,%ﬁifmﬁfﬁﬁi@.grﬁirigﬂf

albalinized soile, while in the degraded alkalinized and

sded soile 1% bae been made eoluble apd roe

aoved from the surfsce horizons wnd dep

filee

L

whe seld goluble bases, {(esleium,

and potassium). as debermined by the Ven He

ble Ho. 21, wary

od {13} and

in the phytomerphie prairvie nespoeiate the eapily soluble sal-

reatly in these ©o1le.

d4um 1e mach in excess of the nther goluble bages, wiile In th

alkalinized snd depraded alkalinized assoclates the acid solubl

sium is greater then the caleium except in the sarbonude

narlgon where the saleium ie greater then the magneslng. The

y wooded soil varies sosewhal from the i tter nagen

sintes im that the easily soluble caleium ic higher 1n GBe

A. horizon than the magnesium, bul 1e eimilar in that the ecsleiunm

v 4n 21l the obher horizons except the gurbonate hoylogns
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nifiennt feet that the noid egoluble

negian o he carl

it Ju
true of the soid soluble eanleinm, and indl-

solable ealedium ¢ sther then the

gxoha wBle eonledun hove been wenthered snd removed o s

wueh

grenter extent then the mogresiwn conpounds. De Hdpmond (11)

Tinds that o charscteristic of ulkall lesching iz the removal

of ealoium Lo & grester extent than walwe, shil an scovnnle

gaounte of soluble ¢ llen.

nko (58] believes

that an seouvsulation of wognesium is sn indieation of the

tomets” g0iles She Li

rege guantities of

snd  the low amount of easily soluble

in the sikelinized,

yhomorp e wooded s11le indlcate that
slage in these soilg. On the obher
srphie eoil does not Indieste the same depree

of westhering. “his we

ge, previous to the time that the

transporbed and laild down ap The seid goluble

vrbion, exelusive

berial of thegs @ L ohnrironte

atss Lalkewn

Padtu " and
11 typee e due to the vaprs

iatione in thie veathe ring.




wore resently replaced

albalinized soile

snother

hangeuble oaleium in the o

probable expla

wblon of the formation of 21ffex
ent poll typee on Lhe extenslive elay deposits which form the

adlon may ve presented s Hnllowe:

y mentloned these solle have develsnped

E

apy sondition,
sn the elay dew-

bod e

the betler drained portion.

4 become alternately dry ing upon previp

W

n wnter run-old Trom the

%

¢ latter condition w

J




1 bhis

seent

the valley bew

tnted with water from loeal

aters Lrom higher lands.

h the paline s0ll onpye

guriasce

cdbh 1% e ovuree produced a

ried

Jion

11 lov in

ghruneture” in the

nifferent degrees of alkalinization

o doubkt the reason Por the 44 Terentiation




bigher poeition, was nob under ithe Influence of leach-
to the extent thet the degraded alkalinized and phybonsrphe
ie wooded soilsm

ere,

deseribed the developnent

roeondd bionsg,

i
&
& o
?3%

3 Hiver valleg.

the solable

ever, bthe solls

" the $o

“wolonete” golls

the divel=

of some of thess wation) begane




gt sium beln

nlen

provess of

it B




- 63 8

Boil struetore of the § borison of the wooded soil

is desocribed se hasel nut siructure snd 43%fers quite

from the eol stie structure of the degraded alkslix

ized ile Whis dliference mmy be due elther to the effect of

plant roote or as supgesteld by Vilensky {(63) who states:
k. R i o B £
by the modifieation

firet plage of
the pltruoture of the coluansy horison Inle » nubdy one". In

sabhle that the struote-

1 bne besn nodified by the

the depraded

he slated Lhat the de=

rige the

s B
patl

e wooded soil o
sped through the soll Formine procespes

Slone. In the alinle

Foas in degroded

developed ue

the

the alknlinized ard

appoaiastes gors 8t 4 slen in relation
haraoteristios. Under novml scondd tiong

&

in the {leld, A iferenves in vhysicsl condltion 1 moted o




s Tty

:bhod (35 minary treat=

beoauge

ple wae 444
ald af Bed from the

 Liter

it was then
ayer the

tion ot

from the

effacted by

{a Litre) and the




(b}  Hesuile and Diponpsiotie

The rebulte nre reporbed in

the fractions sre expressed om o basie, The mols-

bure e vle, are taken from

fvalents, slso piven in the &

the reey Hepords (16},

ol

The meeh ilyele of the three solle shows ong

tendency common to all Bed

Biver s0ile, €.8., the texture bew

6

easme Tiner with depthe. é&i& gha: so pronounced in the

Lindged soil, as

Lexture of $thie soil 18 nore

-

snlfora th @yﬁﬁiiﬁ than in the other twoe solls.

ine obay fragtions are eoxtresely high in The
5 €

gollolids and Dine clays

three wils,

a8 seventy

i per gente  This ie ose very i

why %he good physicsl properties of Lhese volls are eo hard fo

maintsine. “he send g ontent 1z loe

ut, and the #ili sone-

pent, althoush rather hipgh in the surface hovizons ol the phyto-

aorophie pyairie inized soils, is penerally low,
and fecrvesees with depth in the profile,

e

The wariastPon In tegxiure

wut the arofiles io

probably due to bthe bextural differences of the osite when

they were 1lald dovn, although 16 my be poseible thet the

811t content of the 4 horizon of the @&?ﬁﬁmﬁf%%i@ ppairie and
= 4 . :

ie due in part $o sechanieal removal of

the olaye The nlkelinized apd phytomo

e prairie sepovis-tes

1y heve been forned where a somevhsl coarser textured
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