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THE EFFECT OF ORGANIC MATTER ON
" AVAILAELE S0IL WATER"

INTRODUCTION

Early in the history of agriculture, the value of
organiec manures came to be recognized, Manures bene-
fited the soll as reflected in the growth and yleld of
erops. The effect of organic matter was repid and in-
fluenced their continued use to the present time. It
influences the soil physically, chemically, and bilolog-
ically. As a result of studies of the physical effects
of organic matter, it came to be recognized that the
soll molisture-holding capacity was inecreased thereby.
The question arises as to whether there is any improve-
ment in "avallable soil waeter"' end the exact nature of
its effect on the useful moisture.

The primary purpose of this experiment was to study
the effect of soillorganie metter on the availeble range,

and the amount of useful water a soil may hold, Conside

l+vavailable soil water" as used herein is measured by
the range between the point of permesnent wilting ver-
ggg%ﬁgg as its lower limit and The molsture equivalent
88 the excesa point.




eration was also given to the effect of the organie
matter level in virgin end old cultivated soils of

the same type throughout the state, It is general
knowledge that maintenence of organle matter in cule
tivated solls is necessary for optimum growth and soil
conditions. Conservative use of water is especially
important to the farmer who is interested in irrigation.

Within the last few years, the committee on Physics
of Soll Moisture of the American Geophysical Union,
whose chairmen is Dr. F. J. Velhmeyer, has made a nation-
wide review of several problems concerning soil water,
There 1s a divergent opinion as to whether organic matter
will affect the aveilable water in a soill. Veihmeyer,
et a1 (1935, 1938).

Does soil organie matter improve soil water rele-
tions only indirectly? It is supposed that the addition
of manure, or other organic material, can directly affeet
the soil moiature constants and favorably affect the cap-
illery range.

Using water efficlently 1s still a major problem of
irrigetion ferming, and its conservetion is to the inter-
est of those living on arid soills.

Herein is an attempt to clarify this situation by
the experimental procedure.



HISTORICAL REVIEW

Systematic study of orgenic matter and soll mois-
ture relations has only been recently made; however,
the earliest demonatratiqns of the effect of manure on
physical properties of the soll were first shown by
Shyler and Davy in the early part of the nineteenth
century. Keen (1917).

In the early part of the twentieth century, work
was done on the effect of organic matter in a soil and
the specific effects on soil moisture relations., Mosier
(1908) noted the loss of organic matter end its effects
on the physical properties of soils from the Morrow plats
- at the Illinois Agrieulturalkxperimnt Statign. From
this, he stated that its loss was detrimental to water-
holding capacity of the soil. Later, Mosier (1906) gave
reasons for the influence of organiec matter as:

(1) Increasing the storage capacity end
absorbent power for water, and
(2) Preventing evevoration by its reten~

tive power,

The organic colloid 1s highly retentive of water,
a8 Feustal (1938) found in his experiments with peat.,

Peat is capable of holding water several times its own
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dry weight. Mosier (1906) found that additions of peat
to sand appreciably affected retention of water. Nystrom
(1930) used pest in field triasls as a means for improve-
ment of poor sand soils, and found that under normal
raeinfall, the treatment of soil moisture was noticeably
incressed. Keen (1927) adds that the moisture content
of unmanured and menured plats vary, the latter heving

a five per cent additional moisture.

The question of the orgenic matter effect on the
available molisture has been studied by several prominent
workers, with divergent results,

On the Minnesota University Farm, Alway and Neller
(191¢) reported that "the surface foot showed a very
merked difference in the molsture econtent, especially
in the available portion; the soil that was the richer
in organic matter retaining the more water."

Quite recently Yoder (1937) reported that organie
matter raised and widened the moisture range in which
tillage operations were effective, Duncen (1938) sug-
gested that the presence of large amounts of organic
materials in surface soils may account for differences
in molsture equivalents. His data was Incomplete as to
1ts effect on the avaellable water. Powers (1939) sup~
ports Yoder by showing the effeect of irrigation and
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manure as to increase the avellsble water over the econ-
trols, the irrigated manured plet having the wider range.

Recent work by Bouyoucos (1938) reports data show=-
ing an agreement with these workers mentioned sbove. He
coneludes that "although organie metter does tend to in-
erease the total water-holding capscity of mineral soils,
it also increases their wilting point, the result being
that the amount of available water 1s not greetly affect-
ed.” He obtains this wilting point by the dilatometer
method, and using no plants. Correlation of the increase
is compersble by either weight or volume basis. However,
there was a greater increase in avaiiabla water capacity
in the lighter solls than in the clays. In the latter,
the volume weight changed but little by orgenic matter
additions,

Recently Stone and Garrison (1940) et Michigan
showed favorable correlation between availeble water and
organic matter in solls verying from loamy send to clay
loam, with samples taken from cultivated fields and ade-
Jacent soil under fence lines. Supporting this line of
thought, Keen (1927) states that well-rotted manure is
"far more effective on sandy soils for it helps aggre-
gate the soil, 1nd1raet11, improving the water-holding
capacity of the soil. The effective difference in
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available water is directly related to the modification
of structure by orgenic matter."

However, in dissgreement with the theory brought
out by ﬁho above discussion, work done by Velhmeyer and
Hendrickson (1958) led them to conclude after consider-
able study, thet "neither the permanent wilting per-
centage nor the fleld capacity cean be changed greatly
by the application cf ergunie'ﬁattar or other fertil-

izers."

EXPERIMENTAL, PROCEDURE

The plen of using soiles of different texture has
been followed in experiments contained herein. The
four soils used were Newberg sendy losm, Chehalis fine
sandy loam, Willamette silty clay loam, eand Wapato
8ilty clay loem,

Methods and Materisls:

Chemicel and physical determinstions made on these
soils and soil mixtures were as follows:

Wilting point determination was by the sunflower
method, A veriety of dwarf sunflowers wes used, Seed-
ling plants were transplanted and allowed to grow to six
or eight inches high., The allowence of two of the apical
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leaves to wilt at this height wes considered to be the
wilting point of the soil or soil mixture. This pro-
cedure is similar to that described by Work and Lewis
(1934).

Moisture equivalents were found by using the method
‘of Briggs end Shentz as described by Work end Lewls
(1934)., Results from the soll mixtures are the aversges
of four triels. Average determinations were used for
‘the 1llustretions.

Organic matter was determined by Alexander's modi-
fication of the Rather method. Alexander and Byers
(1982). 811t and clay determinations were made by the
Bouyoucos method using the hydrometer. Bouyoucos (1934).
Nitrogen wes determined by the Kjeldahl method.

Cheracteristics of these soils are presented in
Table I.

The selection of these soils represent a wide vari-
ety of texturgl classes. By using these soils, the
effect of the organic smendments on each type of soil
could be determined, A representetive light-textured
soil of the Willemette Valley 1s the Newbérg sandy loam,
Oreduelly increasing in texture is Chehalis fine sandy
loem which 18 of medium texture, The heavier-textured

sollsere those reépresented by Willamette silty elay loam



TABLE 1. CHARACTERISTICS OF THE SOILS USED
Hoisture Nechanical Analysis Organic  Total
Soil Type Wilting Point Equivalent  sand silt clay Matter  Nitrogen
per cent per cent per cent per cent per cent per cent per cent
Newberg :
Chehalis '
Fine Sendy Loam 10.03 0.15 26.7 53,08 26.00 19.92 2,72 0.1,83
Willamette j
8ilty Clay Loam 9.89 0,15 3l 12,08 .52 .4 371 0.538
Wapato
Silty Clay Loam 13.18 0.17 31.3 31.08 32.00 36,92 3.55 0.523




and Wapato silty clay loam.

With these solls, it 1s interesting to note that
- all the determinetions made gradually ineresse with the
texture. Veriation in cepillary and non-capillary pore
spece as well as sand, silt, and eclay ratios, are in-
fluenced. Organic matter and total nitrogen show a gen-

eral increasse with the ineresse in texture.

Orgenic Amendments:

The forms of organic matter added were alfalfa
meal, neutral peat, and bernyerd manure. Each material
was added to portions of esch soll to the amount of two,
four, and eight per cent, based on dry weight. MNoisture
contents which these materisls used are shown in Table

II. Additions were mede on a dry weight basis.

TABLE II
CHARACTERISTICS OF ORGANIC AMENDMENTS

Amendment Field Moisture Content Organic Matter
Alfalfa Leaf Mold 16.5 86-93
Labish Reed Peat 230.0 70-80
Barnyard Manure 260.0 40-50

Figures are given in percentages.
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The alfalfa meal was pure and finely ground. The
fine~textured neutral peat was obtained from Lake Labish,
located five miles north of Salem, Oregon. The horse
manure was passed through & five millimeter mesh secreen

before being added to the soil.

Experiments With Newberg Sendy Loam:

Newberg sandy loam is & recent, river-bottom soil.
The topography is rolling. It 1s the lightest of the
soll types found in the Willemette Valley and has excel~
lent drainasge, due to the sandy condition of the soil.
The effect of orgenic matter additions in moisture rela-
tions 1s shown in the upper part of Teble III and Fig-
ure .1,

The mixtures of Newberg sandy loam gave definite
increases in svallable water with peat and alfalfe meal
mixtures. There was some increase in available water
with the use of manure. Alfalfa meal gave the largest
increase for the wilting point. Possibly the dryness
of the elfalfa meal and the minute particles held water
thet was unevaileble to the plents. Better results were
given by the peat, showing & small rise in wilting point,
but a larger increase in the moisture equivelent. Barn-

yard manure in this soll gave an increase in aveilable
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TABLE III. EFFECT OF ORGANIC MATTER ON USEFUL WATER CAPACITY OF
NEWBERG SANDY LOAM AND CHEHALIS FINE SANDY IOAM

Treatment and lﬁﬁng Point Moisture Equivalent Increase in
Soil Iype ﬂ%h Pate : Aw Gain Averap Gt!.n Available Water
s ) per cent per sent sent sent  per cent per cent

Sandy Loam 0-12  none 6.8 0.15  eenw 13.3 ——— ——
Sandy Loam 0-12  alfalfa meal 2  7.31 0,38 1.13 15.4 2.1 1.07
Sandy Loam 0-12 alfalfa meal 8 10.76 0.90 L.58 20.6 7.55 2.77
Sandy Loam 0=12  neutral peat 2 6.90 0.68 0.81 18.9 5.6 L.79
Sandy Loam 0=-12 neutral peat l; 7.52 0.24 1.3 18.9 5.6 L.26
Sandy Loam 0-12 neutral peat 8 8.18 0.25 2.00 20.2 6.9 L.90
Sandy Loam . 0=12 manure 2 6,1 0.03 0.23 .2 0.9 0.67
Sandy Loam 0~12  manure 8 9.3 0.20 3.16 17.3 L.0 0.
Chehalis :

Fine Sandy Loam 0-12 none 10.03 0.15 — 19.9 L — ———
Fine Sandy Loam  0~12 alfalfa meal 2 10.62 0.2} 0.59 21.1 1.0 0.31
Fine Sandy lLoam 0-12 alfalfameal I, 10.75 0.22 0.72 22,9 3.0 2.28
Fine Sandy Ioam  0-12 neutral peat 2 10,59 0.25 0.56 25.2 5. 3. 36
Fine Sendy Loam  0~12  neutral peat L, 10.56 0,10 0.3% 28.2 8 757
Fine Sandy Loam  0~12 meutral peat 8 11.88 0.19 1.83 29.7 9.5 767
Fine Semdy loam  0-12 manure 2 9.97 0.18 -0,06 25.1 5.2 &0

Fine Sendy loam  0~12 manure 8 13.17 0.02 3.6, 28,1 8.3 5.16 g
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water but the inereesse was small, with wilting point end

moisture equivalent increasing accordingly.

Experiments With Chehalils Fine Sandy Loam:

Chehalis fine sandy loam i1s also & recent soil that
is edjacent to the Newberg series but is slightly higher
in elevation. The topography 1s quite level. The soll
is slightly hesvier than the Newberg soils and has defi-
nite horizons., Drainage is excellent. Table III and
Flgure 2 show the effect of organic matter on Chehalis
fine sandy loam.

With Chehslis soll, the increase in wilting point
of the so01l mixtures is small. Molsture equivalent in-
creased and widened the range of useful water with in-
crease in the amount of amendment.

The avallable range is widened to some extent with
two end four per cent mixtures of all the smendments,
with the moisture equivalents giving the most signifie-
cant lneresse. The wilting roint with the eight per
cent mixture is extremely high and apparently incorrect.
With the peat additions, the wilting:point was not in-
eressed significantly, while moisture equivalents sub-
stantielly increased with the smount of the material
edded. A decided incresse in availasble water 1s clearly
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shown. When barnyard manure was sdded, it produced the
lergest significant ineresse in wilting point, but tis
was offset by an increase in the moisture equivalent,
which widened the range of available water,

These results are ss significant as those for the
Newberg soil. The range 1s somewhat incressed in the
Chehalis soil orgenic mixtures, and beneficisl results

ere obtained from the use of the menure.

Experiments With Willamette Silty Clay Loam:

The Willsmette soll series is found above the stream
terraces formed by the Willemette River. These soils are
formed by o0ld valley tormdtions. This series iz predomi-
nantly silty cley loem, has level topography, and is
slightly higher in elevation than the Newberg and Chehslis
soil series., It is a mature soil and has good drainage.

The results of the triels on Willemette soil shows
no correlation of the amount of organic matter to the
mixtures; elthough there is an incresse in available
water, This effect is shown in Table IV and Figure 3,

With the use of peat and manure amendments, there
is no incregse in the available water, The only signif=-
icant increese is the four per cent mixture of alfalfa

meal,



THE EFFECT
of
ORGANIC AMENDMENTS

WILLAMETTE SILTY CLAY LOAM

16

+/"— \l
15 i I + Alfalfa
O Manure
L it
L mitpser
80 7 | 1 I
Moisture Equivalent
o
3
H 25
é
2
2
“ 0
£ 2}
Alfalfa
g |//A Peat
+ — 7—-—=——":‘:"' !
| — O lamre
e e
Wilting Point I
6
0
-0 2 4 6 8



TABLE IV,

EFFECT OF ORGANIC MATTER ON USEFUL WATER CAPACITY OF
WILLAMETTE SILTY CLAY LOAM AND WAPATO SILTY CLAY LOAM

aogt Treatment and Wilting Point  Moisture Equivalent  Inmorease in
Soil Iype Dtgh Rate Avera Gain Avera Gain Availeble Water
3 per cent per per cent per cent per cent per cent
Willamette
r Loam 0=12 none 9.89 0.15 e n.5 - ————

8ilty Clay Loam  0-12 alfalfa meal 2 9.89 0.22 0.00 36.9 5.95 5,95
8ilty Clay Loam  0-12 alfelfa meal Iy 10.70 0.28 1.59 27.9 6.50 L.sa
8ilty Clay Loam 0«12 alfalfa meal 8 13,03 0.76 Lak 35.5 L.0o -0.09
8ilty Clay Loam  0-12 neutral peat 2 916 0.2, -0.43 31.2 0.35 -0,08
8ilty Clay Loam  0-12 neutral peat l; 10.7 0.18 0.81 35.0 3.55 2.7
8ilty Clay lLoam  0-12 neutral peat 8 11.56 0.18 1.67 3.4 3.00 1.33
8ilty Clay Loam  0-12  manure 2 1143 o0.02 1.54 3.1 0.00 =1.54
Silty Clay loam  0-12 manure L 11.30 0.03 1.a 32.9 1.L 0.00
Silty Clay Loam  0=12  manure 8 13.60 0.02 3.n 33.6 2.L =1.31

Wapato
SH’E Clay Loam 0-12 none 13.18 0.17 e 31.3 ——— —
Silty Clay loam  0-12 alfalfa meal 2 13.18 0.22 0.30 32.3 1.05 0.75
Silty Clay Loam 0«12 alfalfa meal L 1L.19 0.11 0.92 35.3 L.00 2.08
8ilty Clay lLoam 0-12 alfalfa meal 8 22.60 0.28 9.2 33.0 1.75 ~7.67
8ilty Clay Loam  0~12  neutral peat 2 12.96 0.1  -0.22 31.8 0.5 0.28
8ilty Clay Loam  0-12 neubtral peat i 15.03 0.21 1.85 32.3 % 0.75
8ilty Clay Loam  0-12 neutral peat 8 15.93 0.23 2.75 33.1 0.8 -1.95
8ilty Clay Loam 0-12 manure 2 .16 0.03 1.28 31.3 0.0 -1.28
S8ilty Clay Leam  0-12 manure L .o 0.63 0.82 32.9 1.6 0.78
Bilty Clay Loam  0-12 manure 8 15.67 0.01 2.9 3.2 2.9 0.51

4T



is

Experiments With Wapato Silty Clay Loam:

Wapato 8ilty clay loam is clesgsified as a recent
soil although 1t is quite similer to Willamette series
in types, but it is different in elevstion and drainage.
The soil is msture end has definite horizons, but it has
poor drainage. Level topography end infiltration of fine
particles have caused this condition. Drainage cen be
improved by tiling. The best use for this soil series
is thet of pasture.

Wapato silty clay loem gave 1little response to any
beneficiel chenge from any organic smendment used. The
results were erretic with 1ittle or no incresse in avail-
abie water, The impervious condition of this soil and
its eollold content mekes 1t impossible to improve favor-
gble relation between the use of the orgenic amendments.
The only significent inerease on this soil is the four
per cent mixture of alfselfe meal, Table III end Figure
4 support these results,

Determinetions On Other Soils:

As & further eheck on the effect of organic matter,
soils from a more arid section of the state were used,
and the soll molsture consteants were determined. These

solls ere compered with the virgin condition, and the
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effeet of organic matter and irrigetion creste the
difference.

A sandy loam soil from near Sisters, Oregon, hawving
an 1880 water right, and the adjecent virgin lend was
consldered. Determinations of wilting point end moisture

#qulvnlenta were made, The results were as follows:

TABLE V

COMPARISON OF VIRGIN AND CULTIVATED SOIL
NEAR SISTERS, OREGON

Soil Wilting Point  Moisture Equivalent g-‘umm vm:

Sisters 7.66 0.68 17.0 9.34 -

Sandy loam
{(ocultivated

Sisters 7.66 0.10 18.4 10.74 1.30
loam

Sandy
(Virgin)

The eomparison of data for the virgin and ecultivated
soil from S8lsters, Oregon, shows that a decrease in or-
ganlc matter in the cultivated soils has possibly influ-
enced the amount of available water.

Likewise, trials were made on reclaimed end neerby
untreated alkall soll from near Vele, Oregon, In April,
1621, the Oregon Agrieultursl Experiment Ststion insti-

tuted a series of experimentel plats for reclaiming this
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soil. Semples of soil from Plat A, which received sulfur
and manure, end Plet B, untrested, are used; and wilting
point, molsture equivelent, mechanical analysis, end or-
genic matter content were taken into consideration.

In the comparison of the reclaimed and untreated
alkall soils from the Vale plats, the organic matter con-
tent and soll moisture constents were affected. In com=-
parison, the reclaimed soil has e lower wilting point,
higher molsture equivalent, increased organic matter,
and inereased total nitrogen. The particle size of the
reclaimed soil 1s chenged, resulting in en ineresse in
amount of clay-size material, The change did not affect
the emount of silt-size particles. A réduction of four
per cent in amount of send 1s shown in Table VI to off-

set the incresse in emount of clay-size particles.

DISCUSSION

The results obtained with the various soil mixtures
and other triels were quite significant, but they vary
considerebly with both the soil series and the kind of
organic matter used. With the ineresse in smount of or-
ganic matter, the available water is generally inereased

accordingly. Comparable results by Bouyoucos (1940)



TABLE VI

DATA O ALKALI SOILS PROM WEAR VALE OREGON

Soil Type wilbing iolsture Availsble  Nechanical Anslysis Bagmi-ol Total <

Point Equivalent Water Sand 8ilt Clay-size MNatter™ Hitrogen
percent percent peres ; nt peroiirb percent percent percent percent

Vale A . :

511t loam '

{Reclaimed) 15.9 % 0.05 5840 18,0 30468 45.50 23.50 2439 0,008

Vale B

Silt loem

{Unreclaimed) 16.16 ¥ 0.04 32.2 16,1 34.58 45.50 19.92 1.08 0046

50 et vessrs (1538)
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agree with the data in Tables III end IV. In his study,
using several organic amendments from mixtures ranging
from two to sixteen per cent, he obtained better results
on the lighter textured soils. This result is similer
to thosc'contained herein,

From the nature of the results of these studies,
the beneficlal effect of an orgeniec matter is most defi-
nite in soil of medium texture,

: The direct effect of organic metter in = soil is
diffieult to determine. If it were possible to study
‘a definite soll by depleting it of its residual organie
émattor without eh#nging any other characteristic it
might have, the direct effect it has on soil molsture
would be known. However, the nearest approach to this
question 1s the additions of orgenic matter to the soil
and the detalled study of virgin and cultiveted soils.
A study of this type by Stone and Garrison (1940) found
that the organiec matter did affect the available water
by compering virgin and cultivated soils of the same
aoriei which were lying within e few feet of each other
in the f1eld. In e study of this nature, the sffest of
organic matter camnot be entirely considered the direct
result for any increase in availeble water, but only to

& limited extent, since structure, which likewise affects
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avellable water, 1s improved by orgenic matter incorpor-
ated into the soil,

The effects, if dny, of residusl orgenic maetter on
several soils throughont the state were found and agree
with the results of Stone and Gerrison (1940). The de-
creased amount of orgenic matter on semi-grid cultivated
soils directly affect and narrow the available range,
while alkeli soils reclaimed in 1921 by sulfur, manure,
end irrigation heve shown an incresse in orgenic matter,
end in turn, the effect on the upper limits of available
water which increased the range of wailable water.

The plan of using the orgenic matter in a soill and
observing a change, if any, over the soll as a check,
seemed a most loglcel procedure for this study.

It was found that the additions of the organic mat-
ter increased both wilting roint and moisture equivalent.
It was anticipated that the latter increases a greater
‘amount which also would increase the avallable water.

This appears to have occurred, for the moisture
equivalent increased to a greater extent in the lighter
and medium textured solls; namely, Newberg end Chehalis.
Results were divergent in the hesvier soils of the Wil-
lsmette and Wapato series. GCraphic illustretions of

organic mixtures of the two latter soills show that there
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is no inerease at all in the range of availasble water.
From this data the effect of the elay colloid offsets
any effect of the orgenic colloid.

The organic colloid i1s capable of holding hydro-
scopie water aimilar to that of ¢lay. The predominance
of the clay colloid in the heavier-textured soils prob-
ably counteracts any beneficiel relationship, so the
ratio of non~capillary to cepillary water is quite equel~-
ized. In the sandy solls this ratio is increased; the
soll which has a greater proportion of non-capillary
pore-space by intermingling of the colloid in the pores
of the soll. The water held by the colloids may not
all be aveilleble, but the colloid would tend to decrease
the pore size to one of capillary size.

Aggregation of the soll perticles in any soil will
increase the pore-space. The total porosity of the heave
ier solls used in the trials is grester than the lighter
soils that were greatly Influenced by the organic matter
additions. These results sgree with the hypothesis of
Free, Browning, and Musgrave (1940)., KXeen (1927) has
stated that the improvement of sandy soils with manure
inereased the water~holding capecity. This, however,
does not prove that available water relations will be

favorably affected. If there 1s some degree of aggre-



gatioﬁ in the lighter solles, the capillery moisture
should be favorably affected. Colloidel materiasl, either
organie or inorganic, will help to sgeregate the single-
grain structure, which in turn will favorably affect the
available water, The amount of clay-size perticles in
the Vale scils was increased through the effect of the
residual orgenic matter and may support this theory.

As to the improvement of water reletions in a heave
~der soil with the addition of organic metter, neither the
| pog cent of cellold materiel present nor the minute sigze
of the collold added to cepillery openings fails to aid
the availeble water. In some instances it would decrease
thet amount elreedy present, This condition might result
from the hydroscopic water attached to the colloid, which
reduces the capillary pore-space.

In the triels using arid sendy soils of Eastern Ore-
gon, Inereases in avallable water correspond with the in-
creases of residual organic matter, In the virgin sandy
loam of the Sisters area, the avallable water 1s greater
than the amount in the cultivated soils.

In the reclamstion of alkali soils in Eastern Ore-
gon, the additioné of water and orgenic matter appear to
have actuelly incressed the aveilable weter. Orgenic

matter was increesed snd a decided incresse in per cent



27

of colloid was found. The inerease in the colloid cor-
related closely with the deerease in per cent of sand.
These results sgree with the virgin and cultivated sam=-
rles of soils as found by Stone and Garrison (1940).

CONCLUSION

From the results of these different trials using
several soll types, some evidence is found to support
the view thet organic matter will incresse the available
water capscity of the soill, This was found true in the
light-textured soll type soils of the Willamette Velley,
but 1t did not hold true in the case of the heavier soils
used.

it is coneluded that the organic matter and the or~
genie €0110id when mixed with a lightetextured soil
favorably change the eapillary pore-spece. Residual
orgenic matter or sdded organics show this effect.

In the heavier soll, the aggregation of the soil
perticles adequetely controls the capillary nore-speace,
end the additional colloid which retains additional
amounts of hydroscopic water, :

From this study, it seems as though there is a
. definite relationship between the orcenic content of

e goil end the capillery porosity.
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