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Travis, G.R., Chanasyk, D.S. and Paterson, B.A. 1991. Effects of deep
plowing on soil water content and drainage of solonetzic and
associated soils. Can. Agric. Eng. 33:231-238. Deep plowing is one
management tool used to improve the hydraulic properties of Sol
onetzic soils, but research to date has not statistically compared soil
water contents of deep plowed and conventionally cultivated soils. A
field study was initiated to compare the temporal variations in root
zone water of Solonetzic soils deep plowed to a depth of 70 cm (DP)
with those conventionally cultivated to a depth of 10 cm (CC). Soil
water under an alfalfa-brome hay crop was monitored with a neutron
probefor twoconsecutive growingseasons.Water tabledepths,yield
and drain discharge chemistry were also monitored. There were no
significant differences in soil water content between CC and DP
treatments. The lack of significant differences in soil water may be
due, in part, to thelarge portion (>50%) of thestudy siteoccupied by
non-Solonetzic, associated soils. Deep plowing had an effecton infil
tration and redistribution after rainfall and evapotranspiration rates
during drier weather. Soilwater recharge following heavy rainfall and
soilwater depletion weremoreuniformly distributed in the DP treat
ment. Higher water table levels and poorer chemical quality of the
drainage waterfrom the DP treatment likely resulted from enhanced
water transmissionproperties of the deep plowed profiles.

Le labour profond est un moyen de gestion qui sert a ameliorer les
proprietes hydrauliques des sols solonetz. Les recherches n'ont
toutefois pasencore etabli, a ce jour,de comparaison statistique entre
les teneurs en eau des sols a labour profond et celles des sols cultives
de maniere traditionnelle. Une etude a ete entreprise sur le terrain, en
vue de comparer la variabilite temporelle de Teau dans les zones de
racines de sols solonetza labourprofond(70 cm) et de sols cultivesde
maniere traditionnelle, a 10 cm de profondeur. Pendant deux saisons
consecutives, on a surveille Teau se trouvant sous des champs de
luzerneet de brome,aumoyend'une sondea neutrons.On a egalement
surveille laprofondeur desnappesphreatiques, le rendement, ainsique
lescaracteristiques chimiquesdes decharges de drains.IIn'y avaitpas
dedifferences significatives concernantla teneuren eaudes sols,entre
les deux sortes de labour. Ceci est peut-etre du, partiellement, a la
grande partie(50%)du site a Vetude occupeepar des solsassocies non
solonetz. Le labour profond avait un effet sur les taux d'infiltration et
de redistribution apres les chutes de pluie, et sur les taux
d'evapotranspiration par temps plus sec. L'alimentation en eau des
sols apres de fortes chutes de pluie, de meme que le tarissement de
cette eau, etaient repartis de maniere plus uniforme dans les labours
profonds. Lesniveauxplus elevesdes nappesphreatiques et la qualite
chimique pluspauvre deseauxdedrainage etaientdussansdoute, dans
ces cas-la, a une meilleure conductivite de Teau.

CANADIAN AGRICULTURAL ENGINEERING

INTRODUCTION

Crop productivity on Solonetzic soils on the Canadian Prairies
is generally much lower than that on Chernozemic soils. The
poor hydraulic characteristics of a Solonetzic B horizon re
strict the percolation of spring meltwater and rainfall. This
results in surface ponding, with insufficient water recharge of
the soil profile below the B horizon to sustain a crop through
dry periods. Solonetzic soils have the lowest initial infiltration
rate, the most dramatic decline in infiltration rate with time
and the lowest (final) constant rate of infiltration compared to
associated soils (Verma and Toogood 1969).

Deep plowing, a process of soil profile modification by
mixing soilhorizons, is onemanagement toolusedto improve
the hydraulic properties of Solonetzic soils. This tillageoper
ation attempts to shatter the intractable B horizon and mix
illuvialclay, lime, and gypsumfrom the C horizonwith over
lying coarser textured material. Observed soil physical and
plantphysiological changes afterdeepplowing slowly perme
able sodic soils (Rasmussen et al. 1972; Abraham 1974;
Sandoval 1978; Krogman and MacKay 1980) and non-sodic
soils (Hausen and Taylor 1964; Mech et al. 1967; Eck and
Taylor 1969; Eck et al. 1977; Buckland and Pawluk 1985a)
included altered clay distributions, decreasedbulk density of
the B horizon, improved hydraulic characteristics, increased
infiltration capacity, increased soil water, increased depth of
rooting, and increased crop yields.

Rasmussen et al. (1972) measured 4 to 5 cm of accumulated
water percolating toa depthof 15to 20 cmfrom water ponded
48 to 72 hours on a saline slick soil. On a deep plowed soil,
10 to 12 cm of water had percolated to depths of 75 to 90 cm
afteronly24 hours.Harkeret al. (1977)foundthat an increase
in the Ca:Na ratio due to deep plowing improved water intake
rates of the soil and reduced waterlogging, thereby providing
a more suitable medium for root development.

An increased proliferation of roots at greater depths as a
result of deep plowing was observed (Eck and Taylor 1969;
Rasmussen et al. 1972; Krogman and MacKay 1980), com
bined with greater above-ground crop growth and increased
water use efficiency. Sandoval et al. (1972) found that water
storage in the soil profile during summerfallow and depletion
during crop growth were greater in the deep plowed soil than
in a regularly cultivated Solonetzic soil. In 1968, 1969 and
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1970 there were 8 and 11 cm, 5 and 6 cm, and 9 and 14 cm,
respectively, of soil water depleted from a 90 cm profile of
conventionally cultivated and deep plowed (to 60 cm) soils.
The effects of deep plowing on crop yield are likely to be more
apparent during relatively dry years, varying with subsoil mois
ture (Ballantyne 1983). Unfortunately, none of these studies
assessed the statistical significance of soil water differences.

Improvementsin soil physical and chemical properties and
crop yieldsdue to deep plowing of Solonetzic soils as reported
in die literature are not universal and thus geographic transpo
sition of research results is not recommended. Field studies of
Solonetzic soils are further complicated by the fact that these
soils often occur in conjunction with associated soils in the
landscape (e.g. Chernozemic soils that often do not have the
negative attributes that Solonetzics do). The relative propor
tions of these associated soils to the Solonetzic ones is an

important factor in the success or failure of deep plowing. For
example, Buckland and Pawluk (1985b) suggested that deep
plowing of landscapes containing more than 50% Chernoze
mic soils does not appear profitable because of limited crop
response.

This study statistically compared soil water and drainage
regimes of deep plowed and regularly cultivated Solonetzic
and associated soils under dryland and irrigated conditions in
southern Alberta. Fluctuations in groundwater regime were
alsomonitored and the efficacy of subsurface tile drainage in
controlling a shallow water table was assessed.

RESEARCH METHODOLOGY

In 1977 the Drainage and Soils Branches of Alberta Agricul
ture initiated a project to assess the effectiveness of tile
drainage and deepplowing in improving hydraulic character
istics of Solonetzic and associated soils.

Site description

The project site was located approximately 21 km east of
Calgary, AB andconsisted of two adjacent tillage treatments
(Fig. 1). Each treatment was 700 m long and 80 m wide (5.6
ha). In spring 1977, onetreatment (DP) was deep plowed toa
depth of 76 cm with a topsoil saving plow and then disced
while the other (CC) was conventionally cultivated (disced) to
a depth of 10 cm. Both treatments were then fertilized. Gait
barley was grown in 1977,1978 and 1979. Alfalfa and brome-
grass were underseeded in 1979 and were well established in
the two study years 1981 and 1982. This forage stand was
useful formonitoring soil water extraction because of itshigh
annual consumptive use compared to annual crops (Sonmor
1963). Slotted polyethylene drainage tubing (100 and150mm
diameter) was installed in fall 1977 in three replicates, hereaf
ter called Drainage Replicates 1, 2 and 3 (Fig. 1). Each
drainage replicate consisted of three parallel drain spacings
(7.6,15 and 30 m) at two depths (1.2and 1.5 m). Thedrains
were installed laterally across the width of both tillage treat
ments anddischarged intoa collector drain located along the
outeredgeof the CC treatment. The farthest north portion of
each treatment was undrained.

The site was located ona nearly level (0.5 to 1.0 %slope),
poorly drained, lacustrine plain.Localdrainage wasrestricted
to the eastand west. The mean elevations of Drainage Repli
cate1(south end),Drainage Replicate 2, Drainage Replicate 3
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and the UndrainedReplicate were 1002.9,1003.9,1003.3 and
1003.2 m.a.s.l. respectively. Soils of the Chernozemic, Solo
netzic and Gleysolic orders were identified in approximately
50%, 40% and 10%, respectively, of the soil profiles studied
(Harron 1982). Surficial geologic deposits consisted of a silty
clay loamlacustrineveneer50 to 100cm thick, underlainby 2
to 5 m of clayey till. Bedrock consisted of non-marine hard
gray sandstones and soft gray-brown and grayish shales and
sandy shales (Williams and Dyer 1930).

Data collection and analysis

Monthly temperature and precipitation data for Strathmore
East, the nearest meteorological station located approximately
16 km east of the study site, were obtained from the AES
(1981-1982).

Water table fluctuations between tile drains were monitored

with continuously slotted 3 m water table wells (PVC pipe 5
cm in diameter, slotted the entire length with a hacksaw) which
were installed midline between tile drains in each of the drain
age replicates along the lengths of the DP and CC treatments
(Fig. 1). Distance between wells varied depending upon the
drain spacing. Water levels were measured manually with an
electric tape two to three times weekly in 1981and two to three
times monthly in 1982. Drainage water discharge was mea
sured at the primary drain sump with a 4.0 L pail and a
stopwatch every24 h when the drains were discharging.

In situ hydraulic conductivity tests using the constant head
ring infiltration method (0-20 cm and 20-40 cm depth inter
vals, Bertrand 1965) and the permeameter method (60 to 120
cm depth interval, Boersma 1965) were conducted at three
sites in the Solonetzic complex in the CC treatment and at
three sites in the DP treatment.

Soil water fluctuations were measured in 1981 and 1982
from May to August with a Campbell Pacific Nuclear Corpo
ration Model 503 Hydroprobe. Neutron access tubes
(aluminum irrigation tubing,5 cm in diameter) were installed
to a depth of 1.0m mid-line between drainage tiles. In 1981,
sixteen access tubes wereinstalled, eightin eachof theDPand
CC treatments (Fig. 1). All tubes in the CC treatment were
located ina dominantly Solonetzic soil complex. Soil profile
water was measured weekly at 0.1 m intervals to a depth of
0.95 m. In 1982 forty access tubes were installed in four rows
across the CC and DP treatments (Fig. 1). An individual row
(Block) of ten tubes had five tubes in each of the DP and CC
treatments. Tubes installed in the CC treatment were distrib
utedequally amongst the Orthic, Solonetzic, and Rego-saline
soil complexes. The total soil profile water was measured
weekly at 0.2 m intervals to a depth of 0.95 m.

After monitoring soil water under dryland conditions for
eight weeks in 1982, the site was irrigated with a side roll
irrigation sprinkler. The treatments were irrigated separately
over a period of approximately 30 h. The first irrigation set
began on July 27, 1982 and the second on August 11, 1982.
Each set wasfive to six hours in duration with water applied
at arate of 10 to 20 mm-h"1. The depth of water added through
irrigation was measured at eachof the access tubes using 1.0
L cans. Soil water was measured between 12 to 24 h before and
12to 24 h aftereach irrigationand irrigationefficienciesof the
two treatments were compared.
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Twenty five square meter cuts of the hay crop in each
treatment weretakenprior to harveston twooccasions in 1981
and once in 1982.

Statistical analyses

In 1981 soil water increases after rainfall events and depletions
duringperiodsof highevapotranspiration (ET)werecompared
between treatments. The coefficient of variation (cv) was the
primary statistical indicator applied to assess the degree of
uniformity of soil water in the CC and DP profiles. Similar
comparisons were also made under dryland conditions in
1982.

A more rigorous statistical analysis of the 1982 data was
performed to compare soil water between the CC and DP
treatments each week, at the 0.15,0.35 and 0.55 m monitoring
depths. The analysis of variance (ANOVA) of the soil water
data was based on a factorial design with main factors being
tillage (DP vs CC) (2), blocks (4) and weekly measurements
(8), all fixed.

Testing to determine significant differences in DP and CC
treatment soil water means was performed using Tukey's HSD
procedure (Kirk 1968). The soil water Treatment-Block-Week
means were significantly interactive (P<0.05). The testing
procedure for each individual depth involved a weekly com
parison of the differences in soil water means of the two
treatments with that of the difference required for statistical
significance calculated using Tukey's HSD procedure.

Yields on a drymatter basiswerecompared witha paired t-test

RESULTS AND DISCUSSION

Temperature and precipitation

Mean monthly temperatures for theperiodApril-September of
the two study years were generally close to the long-term
normals (LTN, AES 1980, Table I). Exceptions include April
which was 1.9°C warmer than the LTN in 1981 but 1.7°C
cooler in 1982, June 1981 which was 1.6°C cooler andAugust
1981 which was 2.2°C warmer than the LTN. Above normal
precipitation levels were recorded in May (232%) and July
(281%) 1981. April, May and June 1982 were drier than
normal, but precipitation in July was 189% of the LTN.

Table I. Strathmore East temperature and precipitation
data for 1981 and 1982and the long-termnormal
(1951-1980)

AverageTemperature (°C) Precipitation (mm)
1981 1982 LTN 1981 1982 LTN

April 5.1 1.5 3.2 21.8 12.2 40.1

May 10.7 9.3 10.1 117.8 42.0 50.6

June 12.4 15.0 14.0 73.0 46.6 81.7

July 15.1* 16.5 16.6 138.8* 92.0 48.6

August 17.8 15.5 15.6 18.2 39.2 49.2

September 12.1 11.9 10.7 33.4 66.3* 32.4

* Strathmore Eastdatamissing;value is fromCalgary International
Airport, 40 km west of the study site.
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Saturated hydraulic conductivity

Mean saturated hydraulic conductivities (KSat of the 0-20 and
the 20-40 cm intervals) of the DP treatment were 2 and 16
times greater than those for the CC treatment (Table II). Ksat
in the DP treatment at the shallower depths was less variable
than that at the same depths in the CC treatment, but was
similar for both treatments below the depth ofplowing (60-120
cm).

Table II. Saturated hydraulic conductivity (cm-h1) for
conventionally cultivated and deep plowed
treatments

Depth Conventionally Deep Plowed

(cm) Cultivated

Ring Infiltration 0-20 0.050 0.272

Test 2.067 0.394

0.072 0.570

Mean 0.730 0.412

Std. Dev 0.150 1.158

CV 159 36

20-40 0.532 0.469

0.527 0.445

0.000 0.507

Mean 0.353 0.474

Std. Dev. 0.305 0.031

CV 87 7

Permeameter 60-120 0.039 0.007

Test 0.019 0.015

Mean 0.029 0.011

Std. Dev. 0.014 0.006

CV 48 214

CV = coefficient of variation (%)

Water table regime and drainage

Thewatertableprofilein the DPtreatment(A-A*) in 1981 had
an irregular pattern of depressions and peakscompared with
therelatively flat watertablein theCC treatment (B-B*) (Fig.
2).Water tableelevations in 1981 are shown for July6, when
the water table had dropped below the elevation of most of the
drainage tiles and they had ceased functioning. They are also
shown for July 22, 1981 after a period of heavy rainfall. The
primary sources of drainage water were the shallow water
table below Drainage Replicate 1 and the mounded water table
below a depression in Drainage Replicate 3.

The drains remained active during most of the 1981 moni
toring period, responding after frequent light rainfalls (10 to
20 mmcumulative), heavy individualrainfall events (50 mm)
or irrigation (>50 mm, Fig. 3). In 1982 the water table was
below the drainage tiles due to below normal precipitation in
April, May and June. The drainage system was inactive until

TRAVIS, CHANASYK and PATERSON
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Fig. 3 Drainage water discharge resulting from 1981 rainfall and irrigation events.

large amounts of water (>100 mm) were applied during irriga
tion in mid-August. Drainage Replicates 1 and 3 were the
primary sites drained because both had lower surficial eleva
tions than did Drainage Replicate 2.

Water table drawdown rates were compared for those se
lected sites in Drainage Replicate 1 which had equivalent
water table elevations over a 20 day period beginning July 26,
1981. Neither drain spacing nor drain depth had any measur
able effect on the rates of water table drawdown.

Drainge water quality

Selected ion concentrations of irrigation and drainage waters
sampled on various dates are shown in Fig. 4. Drainage water
sampled following a heavy rainfall (May 28,1981) and follow
ing irrigation of the DP treatment (August 18, 1981) had a
much greater concentration of soluble salts than drainage
water sampled following irrigation of the CC treatment (Au
gust 13, 1982). Soil mixing during deep plowing may have
distributed salts more evenly throughout the soil profile, mak
ing them more accessible to percolating water.

Water table regime and soil water 1981

To compare changes in soil water in the DP and CC treatments,
the monitoring period was divided into four weather periods:
June 10-16, June 16-25, July 10-28 and August 4-10 (Table
III). Weather conditions were cool from June 10-16 and from
July 10-28, with maximum daily temperatures ranging from
5-15 °Cand amounts of precipitation being frequently greater
than 10 mm. The period June 16-25 had maximum daily
temperatures of 15-25°C with heavy afternoon thundershow-

CANADIAN AGRICULTURAL ENGINEERING

ers on June 26, June 30 and July 7. The period August 4-10 had
maximum daily temperatures of 25-35 °C and only minimal
precipitation. During the two moist periods (June 10-16 and

Table in. Mean changes in soil water (mm) in the 0-60 cm
depth interval during the 1981 monitoring
period

Conventionally

Cultivated

Weather Precipitation Mean

Pattern (mm)

cool, moist 30 -1

June 10-16

warm, dry 0 -5

June 16-25

cool, wet 113 12

July 10-28

hot, dry 10 -3

Aug 4-10

n = 6

CV = coefficient of variation {%)

CV

150

36

49

90

Deep Plowed

Mean CV

90

-7 19

10 17

-5 40
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July 10-28), increases inprofile soilwater were assumed tobe
the result of infiltration and redistribution. During the drier
periods (June 16-25 and August 4-10), decreases in soilwater
were assumed to be the result of evapotranspiration (ET). ET
likelyreachedmaximum values during these two periods be
cause they occurred immediately prior to the first (June 28)
and second (August 11) cuts of alfalfa-brome hay.

Meanchangesin soil water during the four periodsconsid
ered were similar in the two treatments, generally within 2 mm
of each other. Changes in soil water, however, were consis
tently more uniform (lower coefficients of variation) in the DP
treatment for both depletion and accretion.

The water table rise between July 10 and 22 (total precipi
tation was 75 mm) was greater under the DP than in the CC
treatment. Water table levels were highest in all replicates on
July 22, with mean water levels 1.5 m below the surface in the
undrained portion, 1.2 m in Drainage Replicate 3, 1.6 m in
Drainage Replicate 2 and 0.9 m in Drainage Replicate 1. The
shallower water tables in Drainage Replicates 1and 3 reflected
their relatively low elevations. In all replicates, the water table
was higher in the DP than CC treatment by 35,28,3 and 20 cm
in the undrained portion and Drainage Replicates 3, 2 and 1,
respectively.

Water table regime and soil water in 1982

Water tablelevelswerelowerin 1982 thanin 1981. Depths to
thewater tableduring the monitoring periodweregreater than
2.70 m in Block 1, between 2.70 and 3.00 m in Block 2,
between 2.00 and 2.50 m in Block 3 and between 2.10 and 2.70
m in Block 4.

Table IV. Changes in soilwater in the 0-60 cm depth
interval during two time periods in 1982

Weather Precip. Block
Pattern (mm)

hot, moist 26

May 31

to

June 27

cool,wet

June 27

to

July 7

58

1

2

3

4

1

2

3

4

Conventionally

Cultivated

Deep Plowed

Mean CV Mean CV

-38

-20

-33

-10

19

25

25

6

21

27

71

52

47

60

75

64

-38

-23

-28

-41

20

18

21

23

22

24

43

42

30

40

27

50

n in each block = 5

CV = coefficient of variation (%)

Soil water was depleted from May 31 to June 27. Two
rainfall events of 12 and 14 mm occurred on June 9 and 16,
respectively. The high daytime temperatures between 20 and
35 °C after June 9 facilitated the comparison of ET in both
treatmentsduring peak crop growing stages. In Blocks 1,2 and
3, soil water depletion was similar for the two treatments.
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Uniformity forthetwotreatments wassimilar forBlocks 1and
2, but much higherin the DP treatment in Block3 (Table IV).
However, in Block 4 of the CC treatment, located primarily in
theRego-saline complex, the meandepletionof soilwaterwas
much lower (10 mm) than in the other blocks, likely the result
of soil salinity inhibiting plant growth thereby lowering ET.

Soil water replenishment occurred between June 27 and
July 7 after a relatively heavy rainfall period (Table IV).
During this period, mean increases in soil water in the two
treatments were similar (less than 7 mm difference), with the
exception of Block 4. Soil water increase was more uniform
(lower CV) in the DP treatment than in the CC treatment. This
observation is consistent with the 1981 results. Block 4 of the

CC treatment was again different from the other 3 blocks,
gaining only 6 mm of water during the same period.

There were no significant differences between soil water of
the CC and DP treatments under dryland conditions in 1982
(Table V). Blocks were significantly different, likely due to
differences in topography and thus soils. The significance of
weeks is expected, largely due to differences in precipitation
and ET over time. The interaction of treatment, block and
week was also highly significant.

Table V. Significance of factors in the analysis of the 1982
soil water data.

Factors

Depth Treatment Block TxB Weeks WxT WxB WxTxB

(m) (T) (B) (W)

0.15

0.35

0.55

NS

NS

NS

***

***

***

NS

NS

NS

NS - not significant (p =0.10)
* - significant (p =0.10)
** - significant (p = 0.05)
*** - significant (p = 0.01)

***

***

***

***

***

***

***

***

***

***

***

Soil water: Irrigation 1982

Theamounts of water added through eachirrigation setateach
access tube ranged from 53 to 190 mm, with an average for
both treatments of 91 mm (Table VI). In Blocks 3 and4, the
amount of water applied was in excess of the moisture deficit
because irrigation was scheduled on the basis of soil water in
Blocks 1 and 2 which had lower antecedent soil water.

Average increases in soil water were 37 and 43 mm for the
CC and DP treatments, respectively. There were no distinct
trends in treatment effect on depth of soil water increase after
infiltration for Blocks 1, 2 and 3, although in Block 4 the
increase in the DP treatment wasgreaterby 26 mm.

The mean changes in soil water stored after 88 mm of
irrigation were similar for the Solonetzic complex in the CC
treatment and the DP treatment, 46 and 43 mm, respectively
(datanotshown). However, the standard errorof thechange in
soil water was lower in the DP treatment than for the CC
Solonetzic complex (4.9versus 6.0 mm; n = 20and 10respec
tively).

TRAVIS, CHANASYK and PATERSON
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Fig. 4. Chemistry of irrigation water and drainage water
after rainfall (May 28,1981), irrigation of
conventionally cultivated soils (August 13,1982),
and irrigation of deep plowed soils
(August 18,1982).

For each access tube, the soil water increase was then
compared to the amount of water added, to indicate the relative
infiltration efficiencies of the two treatments (data not shown).
The average ratios of soil water increase to water added for
Blocks 1-4 in the CC treatment were 0.53,0.44,0.44 and 0.18,
respectively. The corresponding DP values were 0.56, 0.47,
0.45 and 0.56. With the exception of CC Block 4 which had a
very low value, the ratios for the two treatments for a given
block were similar, reflecting similar infiltration efficiencies
for the two treatments.

Soil water measured in other studies assessing the effects of
deep plowing Solonetzic soils was generally not statistically
analyzed to determine significance. Therefore, it is not known
whether Krogman's (1979) 1 to 5% more water in the 60-90
cm depth under deep plowed soils, or the 1 to 5 cm more water
extracted during crop growth as reported by Sandoval et al.
(1972) also under deep plowed soils, are statistically signifi
cant.

Forage Yields

Trends in forage yields were inconsistent. The 1981 mean first
cut yield on June 28 was greater and more uniform in the DP
treatment, although not significantly (p<=0.05, Table VII).,
However, the mean second cut on August 16 was significantly
greater in the DP treatment. In contrast, in 1982 the mean first
cut yield on June 30 was significantly greater in the CC
treatment.
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Table VI. Mean soilwater to a depth of 60 cm and
irrigation amounts (mm) in August 1982

Conventionally
Cultivated

Deep Plowed

Block Soil Water Mean CV Mean CV

Required 60 29 82

Added 88 31 83

Increase 47 31 48

42

21

44

2 Required 73 48 85 64

Added 96 18 94 53

Increase 43 26 35 34

3 Required 41 74 41 89

Added 91 25 104 26

Increase 40 73 46 58

4 Required 20 9 38 51

Added 91 19 81 16

Increase 17 36 43 50

Grand Required 50 64 63 71

Mean Added 91 24 91 35

Increase 37 58 43 50

n for a block = 20

CV = coefficient of variation (%)

Table VII. Forage dry matter (g«m •2)

Time Conventionally Deep Plowed Significance

Cultivated

28 June 1981 Mean 282 319 NS

CV 29 19

16 Aug. 1981 Mean 211 265 *

CV 29 14

30 June 1982 Mean 182 156 *

CV 23 23

n = 20 in 1981 and 24 in 1982

CV = coefficient of variation (%)

NS = not significant (p<=0.05)

* = significant (p<=0.05)

CONCLUSIONS

The amount of water in the soil profile on any given week
during the growing season did not differ significantly between
the CC and DP treatments. The lack of significant difference
may be due, in part, to the large portion of the study site
occupied by non-Solonetzic, associated soils.
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Deep plowing may have affected infiltration and redistribu
tionafterrainfallandET duringdrierweather. Meansoilwater
recharge following heavy rainfalls, although similar in both
treatments, was more uniformly distributed in the DP treat
ment. Greater uniformity in soil water depletion was also
characteristic of this treatment. Enhanced water transmission
properties due to deep plowing resulted in higher water table
levels and higher ionic concentrations of the drainage water
from this treatment.

The lack of significant differences in crop yield may be due
to a sufficient supply of water for plant growth during the two
study years, particularly in the CC treatment during the critical
month of July. This would have eliminated plant water stress
due to shallow rooting profiles in Solonetzic soils. Thus, prop
erly scheduled irrigation of conventionally cultivated
Solonetzic and associated soils may be as effective as deep
plowing in improving crop yield.
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