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INTRODUCTION

In recent years an increased interest in conservation tillage has
developed. Several advantages of the conmservation tillage system com-
pared to the conventional tillage system have enhanced its popularity.
With proper management of the surface residues, one can expect an in-
crease in water infiltration and comnservation, a decrease in water
evaporation, lower equipment and labor requirements, and perhaps most
importantly for the future of agriculture, a decrease in soil erosion.
However, some disadvantages of the conservation tillage system need to
be considered also. Proper equipment is not always available to plant
in the heavy residues; low soil temperatures may complicate plant
growth; and herbicides for weed control ﬁay be needed.

The performance and gffects of no-tillage corn production have
been researched rather thoroughly in the eastern half of the United
States where wetter conditions prevail. However, due to lowér rain-
fall, corn production is usually not feasible in the dryland crop-pro-
ducing areas of Kansas. Therefore, this.study was initiated to inves-
tigate the effects and feasibility of several alternative conservation
tillage systems in eastern Kansas.

The objectives of this experiment were to determine the effects of
cropping sequence and seedbed preparation on the yields of wheat

(Triticum gestivum L.), soybeans (Glycine max (L.) Merrill), and grain

sorghum (Sorghum bicolor (L.) Moench), to monitor the change in weed

population and to determine the fertility patterns that develop under

the wvarious cropping systems.



LITERATURE REVIEW

VanDoren, Triplett, and Henry (30) stated that soil tillage as
developed over centuries has enabled farmers to kill weeds, loosen
and mix the soil, and more recently to prepare the soil to accept
mechanical planting devices. In 1972 Larson (12) noted that the trend
25 years ago was to increase the amount of tillage of the soil, both in
number and intensity of operations. Researchers were wondering if all
the trips over the field were necessary, whether better tillage methods
could be developed to prevent soil erosion, and whether undue soil
erosion was occurring.

Willis and Amemiya (33) gave the following reasons for tilling
agricultural lands: (a) to establish a soil surface that prevents water
and wind erosion, thus conserving both soil.and water; (b) to manipulate
plant residues; (c) to manage water; (d) to prepare a seedbed; or-(e) to
control weeds. If weeds are controlled and adequate plant populations
can be established, the remaining objectives are fulfilled when conserva-
tion tillage methods are utilized. Therefore as Witmuss, Triplett, and
Greb (35) noted, the development of modern herbicides reduced the need
for frequent and complete stirring of the soil for weed control and made
development of some newer conservation tillage methods possible.

Witmuss, Triplett, and Greb (35) defined conservation tillage as
tillage systems that create as éood an environment as possible for the
growing crop, and that optimize conservation of our soil and water re-
gources, consistent with sound economic practices. With the recognition
that all the tillage operations utilized in conventional tillage may not
be necessary, Larson (12) noted that there has been a general decrease in

the number of tillage operations and an awareness that over-tillage is



costly and may have harmful effects. Larson and Gill (13) observed that
recent changes in tillage systems have been motivated largely by the de-
sire to decrease the number of trips of machinery over the soil and to
reduce the amount of soill working and thereby reduce costs.

Several factors need to be considered when the conversion from
conventional tillage to reduced or no-tillage cropping systems is made.
The most important factor the producer considers is the effect on yields.
Numerous studies have compared the yields of corn grown with conventional
tillage to that of corn grown with the no-tillage system. VanDoren,
Triplett, and Henry (30) indicate that corn yields for intermediate to
long term studies have been remarkably insensitive to tillage, except
where grown continuously on poorly drained soils. Likewise, Fink agd
Wesley (8) also found that yields were similar with conventional and zero
tillage systems.

Jones et al. (11) reported that yields from no-tillage corn during
a six—-year period were comparable to or above vields from conventional
turnplow tillage. In similar studies Shear and Moschler (21), as well
as Daniel et al. (6) reported that corn yields were equivalent or greater
where tillage was reduced than where conventional tillage was used. Re-
search by Bennef, Mathias, and Lundberg (2) indicated that the average
yields of corn silage and grain weré higher where corn was sod planted
rather than under conventional tillage. Blevins et al. (3) also found
that increased corn yields were achieved on no-tillage plots.

Hovermale, Camper, and Alexander (10) found no-till soybeans double-
cropped foilowing wheat had higher yields than conventional tilled soy-
beans. Sanford, Myhre, and Merwine (20) reported lower no—til# soybean

and sorghum yields due to lack of perennial weed control withoﬁt tillage.
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However, when the weeds were hand hoed, yields of both soybeans and
sorghum were higher with no-tillage crop production than with con-
ventional tillage. Nearly all research has been focused on no-till
corn production and the literature is limited on the performance of
no-till soybeans, grain sorghum, and wheat.
Where yields of no-tillage plots were equal or exceeded yields of

conventional tillage, the plots were closely monitored with timely
operations, and any problems that occurred could be given immediate

attention.

Management

The key to successful crop production in any tillage system is good
management, and this is even more critical in reduced tillage systems.
Sanford, Myhre, and Merwine (20) stated that no-tillage systems require.
a high level of management and continuous supervision to anticipate un-
usual problems, and to perform each operation at the most appropriate
time. They go on to say that unsatisfactory results where no-tillage
methods are used, are usually related to poor weed control, poor manage-
ment, or lack of the complete technology of production. Walker and
Triplett (31) give several rules that need to be followed to be success-
ful with reduced tillage. Proper equipment and skills are important for
crop establishment along with timing and good weed management. They
conclude that with good management, yields of crops produced with re-

duced tillage equal those produced with conventional tillage.

Equipment

One of the problems with conservation tillage has been the lack of
adequate equipment. Mock and Erbach (14) indicate that plant residues on

the soil surface could cause equipment used for tillage, planting, and



cultivation to perform improperly. Likewise, Walker and Triplett (31)
noted that planting into untilled soil covered with residue requires
proper equipment. Development in this area has lagged because in-
creased use of no-till crop production would reduce the demand for large
tractors and heavy equipment produced by the large equipment manufac-
turers. However, with the help of university engineers and small inde-
pendent manufacturers, advances have been made and are continuing to be

made in reduced tillage equipment.

Pest Management

As with any tillage system, pest control is Important in a conserva-
tion tillage system. Musick and Petty (16) reported that no-tillage
agriculture will change the microenvironment of insects, weeds, and plant
diseases. Minor pests in conventional tillage may suddenly become '

serious, while major pests may decrease in importance.

Weeds.

Triplett and Lytle (26) indicated that tillage has little influence
on crop yield in the absence of weeds. Therefore, as VanDoren, Triplett,
and Henry (30) reported, the development of 2,4-D in the 1940's and of
additional herbicides since then has significantly reduced the need for
tillage. The first attempts at eliminating tillage were evaluated in
California orchards in 1944. The earliest attempts to exclude tillage
from cropland were made in the western areas of the country. Chemicals
replaced tillage for weed control during the fallow period, thus reducing
moisture loss due to tillage. Wiese and Staniforth (32) reported that
this practice, called chemical fallow, was viewed as an additional

opportunity beyond stubble mulch to conserve soil moisture and reduce



soil erosion. Grain yields were comparable to yields from conventional
tillage where the chemical fallow treatment controlled weeds.

With the introduction of the triazine herbicides and atrazine in
particular, reduced tillage systems became more practical due to the
residual activity these herbicides exhibited. With these advances in
chemical wegd control, no-tillage research was initiated in the late
1950's and early 1960's in several midwestern and southeastern states.

Research on chemical weed control in no-tillage systems has been
studied by several individuals. Ross and Williams (19) found that
herbicide treatments on no-till systems where vegetation is usually
present at planting time, need to kill established plants, control later
germinating annual species, and not injure the crop. Combinations of
herbicides have proven superior to single chemicals for this purpose.
Reéearch by Triplett (25) indicated that a foliar herbicide along with
a residual herbicide treatment provided the best weed control and pro-
moted the highest yields. The foliar herbicides were necessary to con-
trol the weed vegetation present at planting time and to reduce competi-
tion during.the first part of the growing season. The residual herbicide
controlled weed seed germinations following planting to preﬁent later
competition.

Although post-emergent applications of herbicides are less effec-
tive than pre-emergent applications, they may become necessary if the
pre—emergent treatment is rendered ineffective due to environmental
conditions allowing weed escapes. If post—emergent applications are
used, Robison and Witmuss (18) found that timeliness is critical to the
success of post-emergent herbicides and can be risky due to a possible

delay caused by unfavorable weather conditioms.



In addition to weed control during the cropping season, Hoefer,
Wicks, and Burnside (9) found that weeds must also be controlled between
growing seasons to reduce water uptake and moisture loss during this
period. This control can be accomplished with the use of short term
residual herbicides, non-selective foliar herbicides, or a combination
of the two.

A major concern when the conversion to reduced tillage is mﬁde is
the shift in weed poﬁulations that may occur due to greater reliance on
herbicides. Erbach and Lovely (7) stated that because reduced tillage
and increased plant residue alter the moisture-temperature conditions
of soil and the distribution of weed seeds in the soil, the spectrum of
problem weed species probably will change with a switch from conventional
to conservation tillage. Inevitably there are weed species that adapt
to the crop production system. Triplett and Lytle (26) found that pop-
ulations of annual weeds changed rapidly with various herbicide treat-
ments, and usually one or more species dominated within one or two years
where a specific chemical was used.

Along with a change in the annual weed spectrum, perennial weeds
will become more of a problem as many perennial weeds are tolerant to
herbicides. Robertson et al. (17) observed that after three years of
continuous no-tillage corn, perennial weeds were beginning to appear,
while few perennial weeds were observed in the conventionally planted
corn. Triplett and Lytle (26) found a perennial weed problem of common

milkweed (Asclepias syriaca L.) and hemp dogbane (Apocynum cannabinum L.)

in the chemical plots that could not be controlled without tillage. They
concluded that once established, perennial weed populations may require

spot treatment with effective herbicides or tillage to control them.



One of the most effective means of controlling problem weeds is
to change the environment by rotating crops. This cultural practice
may become more important in reduced tillage systems. The weed control
problem in conservation tillage is still not completely understood.
Wiese and Staniforth (32) stated that with many cropping sequences,
weeds can be controlled at critical times, and limited or no-till farm-
ing is practical; howeﬁer, we do not as yet have the necessary herbicides

for all cropping situations.
Insects and Plant Diseases.

Insects and plant diseases may be greatly affected by a switch from
conventional tillage to conservation tillage. In many instances the best
method of cultural control is tillage and burial of surface residue.

Musick and Petty (16) indicated that when examined closely, the
microenvironment of the no-tillage system is conducive to insect activity.
Pests formerly of minor importance may assume economic status, and no
ingsect is less important in the no-tillage system. Not only could the
change in environment enhance pest populations, but it could also be
beneficial to many of the pest's natural enemies. Reduced tillage will
alter the usual pattern of insect problems, but the overall picture is
not yet understood.

The same is true of plant diseases. Boosalis and Cook (5) stated
that conservation tillage as it relates to the management of surface
residues is an impertant cultural practice that may greatly affect the
onset and development of plant diseases. A continual supply of surface
residue resulting from conservation tillage and a monoculture system of
cropping as practiced in many areas, may maintain a high enough level of

innoculum of the pathogen to initiate severe disease outbreaks.



One example of a disease associated with conservation tillage is

take-all of wheat. Take-all is caused by a fungus (Ophiobolus graminis)

that does not survive well on plant residue that has been buried in the
soil, but is very persistent on residue which remains on the surface of
the soil. Therefore take-all can be a serious problem where continuous
wheat is grown with minimum tillage.

As is the case with weed control, one of the most effective measures
of controlling insects and plant diseases is by rotating crops and creat-
ing an unfavorable environment for growth of the pests. As Wiese and
Staniforth (32) noted, with our present technology, insects and plant

disease problems may dictate that certain cultural practices be employed.

Soil Environment

One of the biggest advantages of a conservation tillage system is
the reduction in soil erosion. Wischmeier (34) reported that conserva-
tion tillage practices can be highly effective for control of erosion
and sediment from cropland. The dominant factor in determining effec-
tiveness is the amount and distribution of crop residues remaining on
the soil surface. Therefore, Jones et al. (11) stated that the no-till-
age. principle for row crops offers the best natural resistance to eros-
ion because it retains the existing vegetative cover on the land. Be-
cause surface soill erosion is reduced, Daniel et al. (6) concluded that
the pollution potential is also reduced in conservation tillage systems
even though the concentration of nutrients is greater near the soil
surface due to surface application,

The better erosion control ;esults mainly from reduced surface
runoff and better infiltration at the soil surface. Hovermale, Camper
and Alexander (10) found that surface mulch in reduced tillage systems

protects the soil from raindrop impact and erosion, while emhancing
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water infiltration. Along with enhancing water infiltration, the surface
mulch in comservation tillage also reduces water evaporation from the
goil. .This leads to better water conservation as well as soil conserva-
tion. In most cases in which yields in the no-till system exceeded those
of conventional tillage, the difference was attributed to more favorable
moisture conditions in the no-till system.

Bennet, Mathias, and Lundberg (2) reported that reduced evapo-
transpiration rates in the no-till plots along with reduced runcff re-
sulted in a significantly greater amount of available soil water for
plant growthf Blevins et al. (3) indicated that the higher soil ‘
moisture content was attributed to decreased evaporation especially
Jjust after planting, and a greater ability to store water. Unger and
Phillips (29) described the situation by saying that conservation
tillage, through the utilization of'ciop residues, éeduces evapora-
tion primarily by reducing the turbulent transfer of water vapor to
the atmosphere, and by shielding the surface against the effects of
solar radiation. Furthermore they stated that by reducing evapora-
tion rates and lengthening first stage drying, ﬁlants can utilize some
of the water in the surface layers, and the internal drainage of water
can be enhanced, thus permitting storage at greater depths, where the
water is less susceptible to evaporation. Blevins et al. (3) concluded
that the additional amount of moisture stored under no-tillage conditions
is capable of carrying crops through short term drought periods when
conventionally tilled crops are stressed.

In addition to increasing soil moisture content, Willis and
Amemiya (33) note that mulches of straw, corn stover, or other crop
residues usually will decrease soil temperature by altering the amount

of light energy reflected and the amount of net radiation. They go on
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to say that mulches also affect soil water storage and subsequent plant
growth, and that water content affects thermal conductivity, thermal
diffusity, and heat storage. Unger (28) also reported lower soil
temperatures occurred under residue mulches due to shading and in-
creased soil moisture. Bennet, Mathias, and Lundberg (2) found no-
till sod reduced soil temperatures as much as 10°C compared to the
conventional tillage plots. The more mulch remaining on the surface of
the soil, the lower the soil temperature.

Reduced soil temperatures in the spring may necessitate a delay
in planting date for crops sensitive to low soil temperatures, or re-
sult in slow germination and early seedling growth if planted at.the
same time as with conventional tillage. Beside affecting early growth,
soil temperatures also affect transpiration, tillering, stomatal closure,
growth of stems and roots, resplration, and ﬁptake and availability of
several plant nutrients. Willis and Amemiya (33) also indicate that
generally soil temperature is more iImportant for vegetative growth than
air temperature. Therefore, a difference of 10°C could affect plant
growth and development.

With a change in tillage systems comes a change in microbial popu-
lations. Sommers and Biederbeck (22) note that tillage alters the
-chemical and physical properties of soil, and therefore modifies the
environment supporting microbial growth. In addition, the response of
a soil to fluctuations in meterological and hydrological conditions is
determined in part by tillage practices, which in turn influence the
microbial populations. Sommers and Biederbeck (22) indicate that
minimum tillage practices generally result in increased microbial popu-
lations compared to conventional tillage. The changes in microbial

populations will alter rates of decomposition and degradation processes,
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but the overall effect of the shift in microbial populations is not

known.

Soil Fertility

Stanford, Bennet, and Power (23) reported that an important factor
contributing to the success thus far achieved with reduced tillage
practices has been the supplemental use of plant nutrients. The
fertility patterns are different in conservation tillage not only be-
cause of the different environment that is created, but also due to
_different forms of fertilizer applications. Stanford, Bennet, and
Power (23) noted that in a continuous no-till system, substantial
amounts of fertilizer must be topdressed, rather than mixed with the
soil. This could create differences as well as problems with nutrient
availability and soil acidity. ...

Nitrogen is the nutrient absorbed by the plant in largest quantities
and generally applied to the soil. in the largest amounts. Unlike phos-
phorus and potassium, nitrogen is a mobile element that is easily moved
through the soil. This movement can be an advantage or a disadvantage
depending on the conditions. Triplett and VanDoren (27) observed that
since nitrogen 1s a mobile element, it easily moves down through the
soil profile and thus uptake is not a problem. However if large amounts
of rainfall are received, Thomas et al. (24) found that nitrate levels
were significantly lower in the no-till plots than conventional plots
due to increased leaching.

Several studies hawve found greater amounts of mineral and total
nitrogen under conservation tillage than conventional tillage. Stanford,

Bennet, and Powers (23) believed this occurred because more mineralizable
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organic nitrogen is present and the soil moisture is more favorable for
the biological processes involved in converting organic to mineral forms
of nitrogen.

Bandel et al. (1) reported that at suboptimum levels of applied
nitrogen fertilizer, nitrogen deficiency symptoms were accentuated with
no-tillage. This was attributed to more early growth in the no-till
plots due to more favorable moisture conditions. It has been shown
that a greater amount of applied fertilizer nitrogen is tied up early
in the growing season by the increased quantities of residue and
organic matter in conservation tillage systems. For this reason some
researchers believe larger nitrégen fertilizer applications are required
when a no-till system is initiated. However, in time, this will be re-
leased back into the soil in the form of mineralized nitrogen.

Bandel et al. (1) postulated that the nitrogen status of soils
will gradually increase under ﬁo—tillage, and gradually decline under
continued conventional tillage. However, due to the fact that conserva-
tion tillage is a relatively new idea, long term effects are still not
understood.

Phosphorus is an immobile element that tends to stay in the area
where it is applied. Triplett and VanDoren (27) reported that when
phosphorus was surface broadcast, most of it remained in the surface
2.5 cm. Likewise, Fink and Wesley (8) found that movement of surface
applied phosphorus was slow, but was sufficient to provide adequate
nutrition for the plants. Triplett and VanDoren (27) postulated that
the surface nutrients were more available in the no-till system be-
cause the surface residue keeps the soil moist because of better in-
filtration and less evaporation, promoting greater root exploration

and nutrient absorption.
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Shear and Moschler (21) found an increase in total available
phosphorus in the no-till plots as compared to conventional tillage.

They believed this was due to iess phosphorus fixation from a surface
application than when the fertilizer is mixed into the soil. Although
the literature indicates that phosphorus is just as available under
no-till conditions, this research was completed under wetter conditions
than usually occur in Kansas. There are still some questions about
phosphorus availability from surface applications when dry conditions
exist.

Potassium is similar to phosphorus in terms of mobility, and there-
fore reacts in much the same way in conservation tillage systems. Re-
search by Fink and Wesley (8) indicated that downward movement of potas- -
sium was slow, but sufficient to provide adequate nutrition for corn plants.
They also indicated that the potassium movement was greater than that of
phosphorus. Research by Moschler and Martens (15) also indicated that
surface application of potassium on no-till plots supplied the crop needs
sufficiently, plus resulted in higher fertilizer use efficiency than con-
ventional methods. Stanford, Bennet, and Power (23) concluded that re-
duced tillage has little effect on potassium availability, uptake, or
content of the soil.

With surface applications of nitrogen fertilizer, low soil pH may
become a problem with no-till systems. Stanford, Bennet and Powers (23)
noted a gradual increase in soil acidity accompanies the use of nitrogen
fertilizers of the types most commonly applied. Blevins, Thomas, and
Cornelius (4) observed that soil pH was significantly lower for no-
tillage as compared to conventional tillage in the upper 0-5 cm soil

layer. A low pH at the soil surface could be detrimental to crop growth
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as well as weed control. Many herbicides, and particularly atrazine
exhibit reduced activity and weed control at a low pH. Therefore, Shear
and Moschler (21) suggested more frequent liming of the soil may be
necessary to maintain pH and promote optimum crop growth in reduced

tillage systems.
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MATERTALS AND METHODS

Field experiments were initiated in 1974 at the Ashland Agronomy
Farm near Manhattan, Kansas, to evaluate the effects and feasibility of
several conservation tillage systems in eastern Kansas.

The plot area where the experiment was carried out consisted of
two soil types. Most of the plot area was .a Muir silt loam (Cumulic
haplustoll, fine-silty, mixed, mesic), while one corner of the plot
area was a Reading silt loam (Typic arguidoll, fine, mixed, mesic).

In addition water drainage occurred across the Reading silt loam soil
when large amounts of rainfall occurred during a short time period. The
different soil types and drainage problems were not known when the study
was initiated. The approximate distribution of soil types is iilustrated
on the map of the plot area in Figure 1.

The study was designed as a split block design with four replica-
tions. The main plots consisted of cropping sequence. There were three
crops, wheat, grain sorghum, and soybeans. FEach crop was grown contin-
uously and in é soybean-wheat rotation and a soybean-grain sorghum rota-
tion. The subplots consisted of three methods of seedbed preparation,
and were randomized within each cropping sequence. The three methods
of seedbed preparation were chemical, chemical/mechanical, and mechanical.
The chemically prepared seedbeds were not tilled and relied totally on
hetrbicides for weed control. The chemically/mechanically prepared seed-
beds relied on a combination of tillage and herﬁicides for weed control
before planting, with chemical weed control after planting. The mech-
anically prepared seedbeds relied on tillage for weed control until
planting, and chemical weed control after planting. The plots were 6.1

meters wide and 18.3 meters long. A map of the plot design is represented
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in Figure 1.

The wheat variety "Cloud" was seedea the first two years of the
study, but due to its susceptibility to soilborne mosaic (Marmor
tritici) it was no longer used. ''Newton" wheat was planted after
public release in 1976 because of its resistance to soilbormne mosaic.
"Newton" is a high yielding semidwarf wheat cultivar well adapted to
Kansas conditions.

Wheat plots were planted with a Tye branddisc drill with 20 cm
row spacings. Due to heavy residue and compacted soils in the chemically
prepared seedbeds, the drill would not function properly during dry
years, and adequate plant stands could not be established. Therefore,
in 1980, 1981, and 1982, one tillage operation was performed prior to
planting in the chemically prepared wheat seedbeds to redgce planting
.problemé. .

The soybean cultivar "Williams" was planted from 1975 to 1980,
and the cultivar "Williams 79" was planted in 1981 and 1982. Both
cultivars exhibit semi-indeterminate growth patterns with a group three
maturity date and are well adapted to eastern Kansas growing conditions.
Prior to planting, all soybean seeds were treated with Captan fungicide
to prevent fungal infectionm.

The grain sorghum cultivar "Pioneer 8626" was used from 1975 to
1980. ''DeKalb DK57" safened seed was used in 1981, and "Funk's 623GBR"
safened seed was used in 1982. All three grain sorghum cultivars have
a medium maturity lifespan and are well adapted to eastern Kansas grow-
ing conditions. Safened seed was planted in 1981 and 1982 to permit
the use of acetanilide herbicides for annual grass control. Furadan
10G granular insecticide was applied at a rate of 14.6 kg/ha in the

grain sorghum furrow to reduce greenbug (Schizaphis graminum) and chinch
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bug (Blissus leusopterus Say) injury.

Soybean and grain sorghum plots were planted with a Buffalo no-
till planter the first five years of the study, and with a John Deere
Max Emerge planter the last three years. The plots were eight rows wide
with 76.2 cm row spacings.

All plots received a surface broadcast fertilizer application of
134 kg/ha of ammonium nitrate, and 123 kg/ha of ammonium phosphate
before planting. This converts to 65 kg/ha of actual nitrogen and 59
kg/ha of phosphate. After application, the fertilizer was incorporated
in the soil in the mechanically prepared seedbed prior to planting, but
not in the chemically and chemically/mechanically prepared seedbeds.

Herbicide and tillage treatments were not the same each year, but
a similar pattern of treatments was followed.

All herbicide treatments were applied with a coﬁpressed;air tractor-
mounted plot sprayer.

The primary tillage tool in the continuous wheat seedbeds was
the chisel. The mechanically and chemically/mechanically prepared seed-
bed plots were chiseled following wheat harvest in June. Thereafter the
mechanically prepared seedbeds were tilled as needed through the summer
for weed control using a disk, field cultivator, spring tooth, and a
power-driven rotary tiller. The chemically and chemically/mechanically
prepared seedbed plots received an early summer 2.4-D application to
control broadleaves, and a late summer nonselective folilar treatment to
kill volunteer wheat and any remaining broadleaves or grasses. During
the first part of October, the plots were fertilized, tilled with a

power-driven rotary tiller, and planted.
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In the wheat-soybean rotation, fertilizer was broadcast over
all the plots following soybean harvest. Then the mechanically and
chemically/mechanically prepared seedbeds were disked to incorporate
the fe;tilizer. All the plots were then tilled with a power driven
rotary tiller, and planted.

After harvest in the fall, all mechanically and chemically/mechani-
cally prepared seedbeds of soybeans and grain gsorghum were furrowed for
the winter. Early in the spring, the furrows were knocked down. There-
after, the mechanically prepared seedbed plots were tilled as needed for
weed control. The chemically and chemically/mechanically prepared seed-
bed plots received an early treatment of a residual grass herbicide and
a residual broadleaf herbicide. Prior to planting, all plots received a
fertilizer applicatiomn, and the mechanically prepared seedbed plots were
tilled to incorporate the fertilizer. All the soybean and grain sorghum
plots were then planted, and both crops were treated with a residual grass
herbicide and a fesidual_broadleéf herbicide. If any vegetation was pres-
ent at planting, a nounselective foliar herbicide was also included in
the application.

The herbicide and tillage treatments did not follow a strict guide=
line and varied from year to year depending upon environmental conditions
or any particular problems that occurred.

The crops were harvested with a modified plat combine. Wheat yields
were computed from a 1.83 m swath harvested through the middle of the
plots. Soybean and grain sorghum yields were computed from samples
harvested from the fifth and sixth rows of the soybean and grain sorghum
plots.

Soil samples were taken in 1981 and 1982 to evaluate soil fertility

patterns. Samples were taken to a depth of 30 cm from each plot in 1981,
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and divided into 5 em increments: 0-5, 5-10, 10-15, 15-20, 20-25,
and 25-30 cm. Each increment was then analyzed for available phosphorus,
exchangeable potassium, organic matter, and soil pH at the Kansas State
University Soils Testing Laboratory. :

In 1982, soil samples from each plot were taken in the surface
0-2 cm layer and again analyzed for available phosphorus, exchangeable
potassium, organic matter, and soil pH at the K.S.U. Soils Testing
Laboratory. |

Data collected from all plots in 1981 and 1982 included grain
weight, test weight, percent moisture, and grain analysis for nitrogen,
phosphorus, and potassium content. In addition, soybean weight per 100
seeds, and soybean and grain sorghum plant height at maturity were re-
corded.

All data was analyzed, by crop, using analysis of variance proced-
ures., Least significant differences were computed at the five percent
alpha level.

Yield data was analyzed as a split, split block design, utilizing
the year as the whole plot, cropping sequence as the sub-plot, and
method of seedbed preparation as the sub-sub-plot. All other data was
analyzed as a split block design, with the cropping sequence being the

whole plot, and method of seedbed preparation the sub-plot.
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RESULTS AND DISCUSSION

Wheat

Wheat Yields in a Continuous Wheat System.

Because of a significant interaction between year, cropping sequence,
and method of seedbed preparation, LSD values can be computed comparing
the three methods of seedbed preparation, in each cropping sequence, for
each year. A graph representing continuoué wheat yields is presented
in Figure 2, and will be referred to throughout the continucus wheat
section.

Wheat plots were first established in the fall of 1974, and adequate
stands were obtained with all three methods of seedbed preparation. No
significant differences in wheat yields resulted because of method of
seedbed preparation in the continuous wheat system'in 1975.

In 1976, downy brome was starting to infest the chemically prepared
see&bed where wheat was grown continuously, and would continue to be a
serious problem in these plots during the remainder of the study. The
downy brome provided severe competition and resulted in lower wheat
yields from the chemically prepared seedbed the second year of the study.

The heavy residue left by the downy brome plants, along witha firm
seedbed in the chemically prepared seedbeds where wheat was grown con-
tinuously resulted in planting difficulties. Consequently, plant stand
establishment also became a problem in these plots.

Wheat yields were again significantly lower in the chemically pre-
pared seedbed of continuous wheat in 1977, due to the downy brome com-
petition and planting problems. Yields from the chemically/mechanically
prepared seedbeds were significantly higher than the yields from the

mechanically prepared seedbeds, perhaps due to more available moisture.
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Large amounts of precipitation occurred in the spring of 1978,
and the wheat performed well in all three tillage systems. Yields
were the highest from the chemically/mechanically prepared seedbed
plots, with no significant difference between the mechanical and chemical
methods of seedbed preparation. Apparently rainfall was adequate to pro-
mote optimum growth of both the wheat and the downy brome in the chemi-
cally prepared seedbeds.

| By 1979, the downy brome infestations were spreading from the chem-
ically prepared seedbeds to the chemically/mechanically prepared seed-
beds. The populations were not as heavy, but were present. The mech-
anically prepared seedbeds remained relatively clean throughout the
study, indicating that the increased tillage was controlling the downy
brome.

.Aé the yields indicate, 2 marginal level of rain fell in 1979.

Yields in the chemically prepared seedbed were extremely low. The mech-
anically prepared seedbed promoted the highest yields, with wheat yields
from the chemically/mechanically prepared seedbed in between. The wheat
yields appeared to be directly related to the level of downy brome com-

petition.

As stated in the materials and methods section, to reduce planting
problems, one tillage operation was performed prior to planting in the
chemically prepared seedbeds starting in the fall of 1979. This practice,
along with late germinating volunteer wheat, resulted in thick plant
stands for the 1980 crop. As was the case in 1978, sufficient precipita-
tion in the spring provided adequate moisture for both‘the wheat and the
downy brome. Consequently wheat yields in the chemically prepared seed-
bed were comparable to the wheat yields in the mechanically prepared a

seedbed. The chemically/mechanically prepared seedbed plots had slightly
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lower yields.

The summer of 1980 was extremely hot and dry, with below normal
precipitation continuing throggh the 1981 growing season. Consequently,
wheat yields were low. Wheat yields were significantly higher from
the chemically/mechanically prepared seedbed than the other two. This
may have been due to higher levels of available moisture. There could
have been less moisture available to the plant in the chemically prepared
seedbeds due to the downy brome competition, and less available moisture
in the mechanically prepared seedbeds because of more evaporation from
the preplant tillage.

Spring treatments of 42 kg/halmetribuzin were applied in 1981 and
1982 in an attempt to control the downy brome. Howeﬁer, these treat-
ments were ineffecéive, not reducing the doﬁﬁy brome pressure noticeably.

A new problem possibly associated with reduced tillage arose in
1982. Take-all, a fungal wheat disease associated with moist conditions
and surface residue was observed in the chemically and chemically/me-
chanically prepared seedbed plots. Take-all restricts nutrient and water
flow in the plant stem from the roots to the head. Eventually; the wheat
stem dies before the plant is mature, and the head does not fi1ll properly.
Infection by take-all, and competition from the downy brome in the chem-
ically and chemically/mechanically prepared séedbeds resulted in signifi-
cantly lower yields than those harvested from the mechanically prepared
seedbed. Take-all may become a problem where wheat is grown continuously
using conservation tillage methods.

It appears that continuous wheat can be produced with the mechanical
or the chemical/mechanical methods of seedbed pPreparation without much
variation in yields. There is a greater possibility of take-all infec-

tion in the chemically/mechanically prepared seedbeds, but this fethod
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could also provide better water and soil conservation than the me-
chanically prepared seedbed. The chemical method of seedbed preparation
proved to be inferior to the mechanical and chemical/mechanical methods
of seedbed preparation. Planting problems, disease problems, and annual
grass populations that could not be controlled with the herbicides avail-
able resulted in significantly lower yields than in plots where tillage

was included in the seedbed preparation.

Wheat Yields in a Wheat-Soybean Rotation.

A graph representing wheat yields when grown in a wheat-soybean
rotation is presented in Figure 3.

No significant differences in wheat yields occurred between the
three methods of seedbed preparation when grown in the wheat-soybean
rotation in the first seven years of the study. In 1982, yields were
highest with the mechanical method of seedbed preparation, followed by
the chemical method of seedbed preparation, with the chemical/mechanical
method of seedbed preparation having the lowest yields.

Planting in the chemically prepared seedbeds was difficult in the
dry years. However, the wheat compensated by increased tillering, and
yields were not adversely affected.

No unusual weed problems occurred in any of the plots. Unlike
the continuous wheat system, downy brome populations could not become
established in the chemically prepared seedbeds, due to the unfavorable
environment created by the crop rotation.

Yields varied from year to year depending upon the growing condi-
tions. In 1978 and 1980 when levels of precipitation were high and
growing conditions were good, high yields resulted. 1In 1977 and 1981

when poor growing conditions existed, low wheat yields occurred in all
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the plots.

Regardless of the environmental conditions, wheat yields were
-similar from all three methods of seedbed preparation. Therefore, it
appears that wheat can be produced in a wheat-soybean rotation with

little variation in yields due to method of seedbed preparation.

Comparisons of All Wheat Production Systems.

Least significant differences can also be computed to compare the
yields of each treatment for each year. Wheat yield data is presented
in Tables 1 through 8.

In 1975, the wheat yields from all three methods of seedbed prep-
aration in the wheat-soybean rotation were significantly higher than
the wheat yields of the chemically/mechanically and chemically prepared
seedbeds where wheat was grown continuously. .Yields from the mechani-
cally prepared seedbed in a continuous wheat system Weré not signific-
antly different from any of the other treatments. At this poiﬁt in the
study, it appeared that wheat yields might be higher when grown in the
soybean rotation than when grown continuously.

By 1976, downy brome had infested the chemically prepared seedbed
where wheat was grown continuously and proﬁided enough competition to
decrease the yields compared to the other treatments. However, there
were no differences between the remaining cropping systems.

Dry conditions existed in the spring of 1977 and lower wheat vields
resulted. Yields were highest in the chemically/mechanically prepared
‘seedbed- of continuous wheat, and lowest in the chemically prepared
seedbed of continuous wheat. The wheat-soybean rotation did not
perform as well as the chemically/mechanically prepared seedbed of
continuous wheat, possibly due to less avaiiable moisture in the soil

profile. In a continuous wheat system, the soil can collect water
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through the summer when no crops are growing and build up a reservoir.
Meanwhile in the wheat-soybean rotation, soybeans are depleting the
soil of any available moisture during the summer, so that less is
available when the wheat is planted in the fall. If dry conditions
persist, wheat in the wheat-soybean rotation runsoutofwatermore quickly.

In 1978, yields from the chemically prepared seedbed of continuous
wheat were again significantly lower than all treatments, except the
mechanically prepared seedbed where wheat was grown continuously. Wheat
yields were highest in the mechanically and chemically/mechanically
prepared seedbeds where wheat was grown in the wheat-soybean rotatiom,
and in the chemically/mechanically prepared seedbed where wheat was
grown continuously.

In 1979, heavy downy brome infestations, planting problems, and
dry conditions again resulted in low yields in the chemically prepared
seedbed where wheat was grdwn continuously. Yields were highest
in the mechanically prepared seedbed in a continuous wheat cropping
system.

Better growing conditions occurred in 1980, and consequently wheat
yields were significantly higher from the wheat-soybean rotation than
from the wheat grown continucusly. Perhaps the additional amount of
nitrogen provided in the soybean rotation stimulates wheat growth when
adequate moisture is awvailable.

As in 1977, dry conditions occurred in 1981 and wheat yields were
significantly higher in the chemically/mechanically prepared seedbed
where wheat was grown continuously than from any of the other treatments.
Apparently thié system of wheat production provides the best water con-

servation properties under dry conditioms.
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Wheat yields in the wheat-soybean rotation were higher in 1982

than wheat yields in the continucus wheat systems. Above average
rainfall was received in the spring of 1982 and promoted increased
yields in the wheat-soybean rotation. Disease problems developed in
the reduced tillage systems where wheat was grown continuously, causing
a decrease in production.

No system clearly outperformed the others. One advantage of
the wheat-soybean rotation is the absence of significant weed problems.
Wheat yields generally were better in the wheat-soybean rotation than
in the continuous wheat system, provided adequate amounts of rainfall
were received. However, in dry years, wheat grown in the soybean
rotation ran out of water soomer than wheat grown continuously. Con-
tinuous wheat grown with the chemical/mechanical method of seedbed prep-
aration - proved to be superior under dry conditions because of better
water conservation properties. Wheat production in the chemically pre-
pared seedbed of continuous wheat was unsatisfactory due to heavy downy
brome infestations, planting difficulties, and disease problems.

In addition to yield data, in 1981 and 1982 test weight, moisture,
and grain content of nitrogen, phosphorus, and potassium were also deter-
mined. This data is presented in Tables 9 through 13.

No significant differences in test weight or moisture occurred due
to cropping sequence in 1981 or 1982. 1In 1981, higher test weight
values occurred for the wheat grown in the chemically/mechanically pre-
pared seedbeds than where wheat was grown with the chemical or mechani-
cal methods of seedbed preparation. This could be related to the higher
wheat yields in these plots. Perhaps better water conseréation and less
moisture stress resulted in increased yields and higher test weights in
these plots. Otherwise there were no significant differences in test

weight in 1982 or moisture content in 1981 and 1982 due to method of
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seedbed preparatiom.

When the 1981 grain nutrient levels were examined, the nitrogen
and phosPh;rus content of the grain was unusually high from all treat-
ments due to shriveled grain, which resulted from severe moisture
stress. It appeared the nitrogen, phosphorus, and potassium content
of the grain was higher when the wheat was grown in the wheat-soybean
rotation than when grown continuously. Phosphorus and potassium con-
tent tended to be higher with increased tillage. This might indicate
greater absorption from the tillage plots. The nitrogen contentlof
the continuous wheat grown in the chemically/mechanically prepared
seedbed was lower than in all other treatments. _Since wheat yields
and test weights were highest from these plots, this difference could
" be attributed fo a dilution of the nitrogen through an increased
quantity of grain.'

In 1982, there were no significant differences in grain nutrient

content in any situation.
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WHEAT

Table 1. Combined effect of cropping sequence and.seedbed
preparation on wheat yields in 1975.

Cropping Sequence Seedbed Preparation Yield (kg/ha)
Wheat-Soybeans Chem/Mech 3140
Wheat-Soybeans Chemical 3060
Wheat-Soybeans Mechanical 3000
Wheat-Wheat Mechanical 2840
Wheat-Wheat Chem/Mech 2590
Wheat-Wheat Chemical 2570

LSD (.05) 400

Table 2. Combined effect of cropping sequence and seedbed
preparation on wheat yields in 1976.

Cropping Sequenéé Seedbed Preparation Yield (kg/ha)
Wheat-Soybeans Chem/Mech 2660
Wheat-Wheat Mechanical 2660
Wheat-Soybeans Mechanical , 2570
Wheat-Wheat Chem/Mech 2510
Wheat-Soybeans Chemical 2440

Wheat-Wheat Chemical 1710

LSD (.05) 400




Table 3. Combined effect of cropping sequence and seedbed
preparation on wheat yields in 1977.

Cropping Sequence

Seedbed Preparation

Wheat-Wheat
Wheat-Wheat
Wheat-Soybeans
Wheat-Soybeans
Wheat-Soybeans
Wheat-Wheat

LSD (.05)

Chem/Mech 1950
Mechanical 1430
Chemical 1260
Mechanical 1230
Chem/Mech 1190
Chemical 670

400

Table 4. Combined effect of cropping sequence and seedbed
preparation on wheat yields in 1978.

Cropping Sequence

‘Seedbed Preparation

Wheat-Soybeans
Wheat-Soybeans
Wheat-Wheat
Wheat-Soybeans
Wheat-Wheaé
Wheat-Wheat

LSD (.05)

Mechanical 4040
Chem/Mech 4000
Chem/Mech 4000
Chemical 3870
Mechanical 3580
Chemical 3280

400

Yield (kg/ha)

Yield (kg/ha)



Table 5. Combined effect of cropping sequence and
preparation on wheat yields in 1979.

seedbed 34

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Wheat-Wheat
Wheat-Soybeans
Wheat-Soybeans
Wheat-Soybeans
Wheat-Wheat
Wheat-Wheat

LSD (.05)

Mechanical
Chemical
Chem/Mech
Mechanical
Chem/Mech

Chemical

2980
2630
2570
2420
2280

140

400

Table 6. Combined effect of cropping sequence and seedbed

preparation on wheat yields in 1980.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Wheat-Soybeans
Wheat~Soybeans
Wheat~-Soybeans
Wheat-Wheat
Wheat-Wheat
Wheat-Wheat

LSD (.05)

Chem/Mech
Chemical .
Mechanical
Chemical

Mechanical

Chem/Mech

3940
3840
3760
3150
3100
2760

400
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Table 7. Combined effect of cropping sequence and seedbed
preparation on wheat yields in 1981.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Wheat-Wheat
Wheat-Soybeans
Wheat-Soybeans
Wheat-Wheat
Wheat-Soybeans
Wheat-Wheat

LSD (.05)

Chem/Mech
Chem/Mech
Mechanical
Mechanical .
Chemical

Chemical

1590

820

730

720

710

670

400

Table 8. Combined effect of cropping sequence and seedbed
preparation on wheat yields in 1982,

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Wheat-Soybeans
Wheat-Soybeans
Wheat-Soybeans
Wheat-Wheat
Wheat-Wheat
Wheat-Wheat

LSD (.05)

Mechanical
Chemical
Chem/Mech
Mechanical
Chemical

Chem/Mech

3580
3220
2840
2780
1530
1480

400
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Table 9. Effect of cropping sequence and seedbed preparation on
wheat test weight and grain moisture in 1981.

Test Weight (kg/hl) Moisture (%)
Cropping Segquence
Continous Wheat 68.8 10.4
Wheat-Soybean Rotation 68.9 10.5
LSD (.05) NS NS

Method of Seedbed Preparation

Chemical 68.0 ~10.3
Chemical /Mechanical 70.7 10.6
Mechanical 67.7 10.3

LSD (.05) . 2.2 NS

Table 10. Effect of cropping sequence and seedbed preparation on
wheat test weight and grain moisture in 1982.

Test Weight (kg/hl) Moisture (%)
Cropping Sequence
Continuous Wheat 70.1 11.0
Wheat-Soybean Rotation 71.1 11.1
LSD (.05) NS NS

Method of Seedbed Preparation

Chemical 69.9 11.0
Chemical /Mechanical 70.1 11.1
Mechanical 71.7 11.0

LSD (.05) NS NS




Table 11. Effect of cropping sequence and seedbed preparation
on phosphorus and potassium content of the harvested
wheat in 1981. .

P K
Cropping Sequence (%) (%)
Continuous Wheat .578 .50
Wheat-Soybeans : .650 .56
LSD (.05) .055 .04

Seedbed Preparation
Chemical .587 .49
Chemical /Mechanical .623 .53
Mechanical .632 .56
LSD (.05) NS .06

Table 12. Effect of treatments on nitrogen content of the
harvested wheat in 1981.

N

Treatment (%)
Continuous Wheat

Chemical 3.26

Chemical /Mechanical 2.99

Mechanical 3.53
Wheat-Soybeans

Chemical 3.45

Chemical/Mechanical 3.60

Mechanical 3.57

LSD (.05) Within a Cropping Sequence = .24
LSD (.05) Between All Treatments = 44
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Table 13. Effect of cropping sequence and seedbed preparation on
nitrogen, phosphorus, and potassium content of the
harvested wheat in 1982,

N P X
Cropping Sequence (%) (%) (%)
Continuous Wheat 2.28 444 AN
Wheat-Soybeans 2.24 444 .40
LSD (.05) NS NS NS

Method of Seedbed Preparation
Chemical 2.29 .450 41
Chemical/Mechanical 2.23 442 42
Mechanical 2425 .439 .39

LSD (.05) NS NS NS
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Soybeans

A significant three-way interaction alsowas noted when the soybean
vield data was analyzed. Therefore,LSD values can be computed to com-
pare the three methods of seedbed preparation in each of the cropping

sequences and years.

Soybean Yields in a Soybean-Wheat Rotation.

A graph representing soybean yields in a soybean-wheat rotation
presented in Figure 4 will be referred to throughout the soybean-
wheat section.

There were no significant differences in soybean yields in the
soybean-wheat rotation due to method of seedbed preparation in any year,
except lé??. In 1577, the yields from the chemical/mechanical method
of seedbed preparation were sigqificantly higher than soybean yields
from the chemically prepared seedbeds, but the difference barely ex-
ceeded the LSD value.

Soybean yields from the soybean-wheat rotation varied from year
to year depending on growing conditions, but did not vary due to
method of seedbed preparation. Therefore it appears that soybeans can
be grown in a soybean-wheat rotation with all three methods of seedbed

preparation with equal success.

Soybean Yields in a Continuous Soybean System.

A graph comparing yields from the three methods of seedbed prepara-
tion where soybeans were grown continuously is presented in Figure 5.
High soybean yields occurred in 1975, and low sovbean yields

occurred in 1976. In both years, yields were significantly higher in
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the chemically/mechanically prepared seedbed than in the mechanically
prepared seedbed. However, the differences were small in both years.

No significant differences were shown in soybean yields in 1977 or
1978, even though a great difference in yields was apparent between the
two years. Soybean yields were high in 1977 and low in 1978, but the
yields were similar with all three methods of seedbed preparation in
each year.

In 1979, soybean yields were significantly higher in the chemically
prepared than in the tilled plots. The higher yield could be due to
less evaporation and better water conservation with the chemical method
of seedbed preparation. |

Once again in 1980, there were no signifigant differences, but in
1981 and 1982 the chemical and mechanical methods of seedbed prepara-
tion outyielded the chémical/meéhanical method of seedbed preparatioé.
Yields in the chemically prepared seedbed were higher than soybean yields
from the mechanically prepared seedbed, but the differences were not
significant.

For the first four years of the study it appeared that the method
of seedbed preparation had little effect on soybean yields in a continuous
soybean system. Soybean yields were highest in the chemically prepared
seedbed in the last four years of the study. However, this might be mis-~
leading because of two drouthy spots that were observed within the mechani-~
cally and chemically/mechanically prepared seedbed treatments in the first
and second ranges. The soybeans in these plots appeared to dry up, but
the symptoms were not consistent over the whole plots, and were not
apparent in the third and fourth ranges. Therefore, we felt that this

condition was not a result of the method of seedbed preparation, but was
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a condition present in the soil. . Because of this problem, it can
not be concluded that the chemically prepared seedbed was superibr

to the tillage plots in the continuous soybean system.

Soybean Yields in.a Soybean-Grain Sorghum Rotation.

Soybean yields in the soybean-grain sorghum rotation are represented
in the graph in Figure 6, and will be referred to throughout this section.
Soybean yields were high in 1975 and low in 1976, but no signifi-

cant differences occurred due to method of seedbed preparation in

either year.

In 1977, soybean yields were high in all plots once again. Yields
were significantly higher in the chemically/mechanically prepared seed-
bed than in the mechanically ﬁ;épared seedbed, but the difference was
small,

Because of poor growing conditions, low soybean yields resulted in
1978, and again no significant differences were apparent due to method
of seedbed preparatiom.

In 1979, soybean yields were highest in the chemically prepared
seedbed and lowest in the mechanically prepared seedbed. Since 1979
was a marginal year for rainfall, the differences in yields might have
been caused by a difference in available moisture levels. The greatest
amount of surface evaporation would take place in the mechanically pre-
pared seedbeds and the least amount in the chemically prepared seed-
beds. 1If moisture was a limiting factor, plants in the mechanically
prepared seedbeds would be stressed more quickly than the other treat-

ments.



44

wa-m T

‘gaeaf quyIte uT uotryrEelox doxo’
umydros utexrd-uesqfos © ut spreTf uesqfos uo uotjexedead peqpess Jo 1091)W

gvii

1867 0867 6461 8467 ‘ 4461 9461 SL6T

su

sSu

sSu

ol
SYLLLL L L

662=(50" Dqgn
TVOINVHOEN [

TVOINVHOEW/TVOIREHD NN
TvornaH) [
NOILVION WNHOHOS NIVHD V NI SATHIX NVHGAOS

& VA THTHTTTTITHT T T T T 1

*Q 8aInBTy
—000T
S
&
-0002 m
H
=
B
o
e
=
000§ &
-000%



45

The summer of 1980 was extremely hot and dry. Consequently, all
the soybeans were adversely affected and low soybean yields were har-
vested from all the plots.

As was the case in 1979, soybean yields from the chemically prepared
seedbed plots were significantly higher than soybean yields from the
tillage plots in both 1981 and 1982. Better watér conservation in the
chemically prepared seedbeds was probably the reason for the higher yields.

There wasrlittle or no difference in soybean yields from the soybean-
grain sorghum rotation the first four years of the study. A different
trend was observed in the last four years. In three of the last four
years, soybean yields were significantly higher when grown with the
chemical method of seedbed preparation than when grown with the use of
preplant tillage. Better performance in the chemically prepared seed-
bed could be attributed to less evaporation and better water conserva-

tion in these plots.

Comparisons of All Soybean Production Systems.

Yields.

Least significant differences can also be computed to compare the
soybean yields of each treatment within each year. The year by year
soybean yield data is presented in Tables 14 through 21.

Soybean yields in the continuous soybean system were significantly
lower than soybean yields from the soybean-wheat rotation or the soybean-
grain sorghum rotation in 1975.

In 1976, yields were higher when soybeans were grown in either rota-
tion than when grown continuously, although the differences wete not signi-
ficant in all situations. There were no significant differences between
soybean yields from the soybean-grain sorghum rotation or the soybean-

wheat rotation.
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A similar trend in soybean performance occurred in 1977. Soybean
vields from all tillage treatments in the continuocus soybean system
were significantly lower than yields from the soybean-wheat rotation
or the soybean-sorghum rotation. Soybean yields from the chemically /
mechanically prepared seedbed in the soybean-wheat rotation were sig-
nificantly higher than yields from the mechanically prepared seedbed in
the soybean-sorghum rotation. Otherwise, no significant differences in
yields were apnarent from the soybean-wheat rotation and the soybean-
sorghum rotation.

Poor growing conditions existed in 1978 and soybean yields were
low, but the same pattern of soybean yields was apparent. There were
no significant differences in soybean yilelds in the soybean-wheat
or soybean-sorghum rotations, with one exception. Soybean yields were
significantly higher in the mechanically prepared seedbed of the soybean-
wheat rotation than in the mechanically pfepared seedbed of the soybean-
sorghum rotation. Yields from the continuous soybean ploEs were lower
than all other treatments, although yields from the mechanically pre-
pared seedbed of the soybean-sorghum rotation were not significantly

higher.

In 1979, soybean ylelds varied greatly with many significant diff-
erences tetween treatments. Basically, soybeans grown in the soybean-
wheat rotation were higher yielding than all other treatments. These
were followed by soybean yields from the chemically prepared seedbed
of continuous soybeans. Soybean yilelds were lowest with the mechanical
and chemical/mechanical methods of seedbed preparation in a continuous

soybean system.
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Due to hot and dry conditions in 1980, soybean yields were low
in all plots. Again soybean yields were higher from the soybean-wheat
rotation than from the other cropping sequences, but few significant
differences occurred.

In 1981, soybean yields were highest in the chemically pre- .
pared seedbed of the sovbean-sorghum rotation, along with all the soy-
beans grown in the soybean-wheat rotation. The lowest yields occurred
in the mechanically and chemically/mechanically prepared seedbeds of

- the continuous soybeans and the soybean-sorghum rotation.

Soybean yields in 1982 were similar to those of 1981. Soybean
yields were ‘highest in the chemically prepared seedbed of the soybean-
sorghum rotation and in the plots where soybeans were grown in the
soybeaﬁ;wheat rotation. Soybean yields were lower from the chemically/
mechanically prepared seedbed.of continuous soybeans than from all other
treatments.,

Generally, it appears that when soybeans are grown in a rotation,
they perform better than when grown continuously. In most years soybean
vields were highest when grown in the soybean-wheat rotation. Usually,
soybean yields from the chemically prepared seedbed of the soybean-
sorghum rotation were similar to the yields of the soybeans in the soy-
bean-wheat rotation. Soybeans in the soybean-sorghum rotation where
preplant tillage was performed generally had intermediate soybean
yields. Soybean yields were lowest from the continuous soybean-
systems most of the time. Apparently there is an advantage to growing

soybeans in a crop rotation.
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Plant and Grain Characteristics for 1981 and 1982.

Several plant characteristics beside soybean yields were also
collected in 1981 and 1982. Plant height, grain moisture, weight per
100 seeds, and nitrogen, phosphorus, and potassium content of the har-
vested grain were recorded and analyzed. This data 1s presented in
Tables 22 through 26.

In 1981, plant height, seed weight, and grain moisture levels
were higher for the soybeans grown in the soybean-wheat rotation than
for the soybeans grown continuously or in the soybean-sorghum rotation.
These differences can be correlated to the higher soybean yields that
resulted from the soybean-wheat rotation. Plant height and seed weight
levels were also higher in the chemically prepared seedbeds”than where
tillage was included in the seedbed preparation. Again these differences
can be correlated to higher soybean yields in these plots.

When the nutrient content of the harvested soybeans was analyzed,
the nitrogen levels were significantly lower from the soybean-wheat
rotation and the chemically prepared seedbeds. This again can be
associated to higher yields in these situations. Nitrogen content of
grains are generally lower when high seed weights and high yields occur.
Only small differences in phosphorus and potassium content of the soy-
beans resulted.

There were no significant differences in grain moisture due to
cropping sequence or method of seedbed preparation in 1982. As in 1981,
plant height, and seed weights were highest for the soybeans grown in
the soybean-wheat rotation and the soybeans grown in the chemically
prepared seedbeds. As before, these differences can be associated with

the higher yields under these conditioms.



No significant differences in grain nutrient levels occurred

due to cropping sequence or method of seedbed preparation in 1982.
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Soybeans

Table 14. Combined effect of cropping sequence and seedbed prepara-
tion on soybean yields in 1975.

Cropping Sequence Seedbed Preparation Yield (kg/ha)
Soybean-Wheat Mechanical 4010
Soybean-Wheat Chem/Mech 3920
Soybean-Wheat Chemical 3830
Soybean-Sorghum Mechanical 3670
Soybean-Sorghum Chem/Mech 3660
Soybean-Sorghum Chemical 3590
Soybean-Soybean Chem/Mech 3120
Soybean-Soybean Chemical 3020
Soybean- Soybean Mechanical ) . 2800
LSD (.05) 390

Table 15. Combined effect of cropping sequence and seedbed prepara-
tion on soybean yields in 1976.

Cropping Sequence Seedbed Preparation Yield (kg/ha)
Soybean-Sorghum Chemical 1630
Soybean-Wheat Chem/Mech 1600
Soybean-Wheat Mechanical 1560
Soybean—-Sorghum Chem/Mech 1540
Soybean-Wheat Chemical 1490
Soybean=-Sorghum : Mechanical 1360
Soybean-Soybean Chem/Mech 1110
Soybean-Soybean Chemical 990
Soybean-Soybean Mechanical 770

LSD (.05) 390




Table 16. Combined effect of cropping sequence and seedbed prepara-

tion on soybean yields in 1977.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Soybean-Wheat
Soybéﬁn-Sorghum
Soybean-Wheat
Soybean-Sorghum
Soybean-Wheat
Soybean-Sorghum

Soybean-Soybean

Soybean-Soybean "

Soybean—-Soybean

LSD (.05)

Chem/Mech
Chem/Mech
Mechanical
Chemical
Chemical
Mechanical
Chemical
Chem/Mech

Mechanical

3900
3850
3740
3610
3600
3500‘
2990
2990
2970

390

Table 17. Combined effect of cropping sequence and seedbed prepara-

tion on soybean yields in 1978.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Soybean-Wheat
Soybean-Wheat
Soybean-Wheat
Soybean-Sorghum
Soybean-Sorghum
Soybean-Sorghum
Soybean-Soybean
Soybean-Soybean
Soybean-Soybean

LSD (.05)

Mechanical
Chemical
Chem/Mech
Chem/Mech
Chemical
Mechanical
Chemical
Chem/Mech

Mechanical

960

860

860

820

720

570

260

210

180

390
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Table 18. Combined effect of cropping sequence and seedbed preparation
on soybean yields in 1979.

Cropping Sequence Seedbed Preparation Yield (kg/ha)

Soybean-Wheat Chemical 2550
Soybean-Wheat Chem/Mech 2340
Soybean-Wheat Mechanical 2270
Soybean-Sorghum Chemical 2090
Soybean-~Soybean Chemical 1690
Soybean-Sorghum Chem/Mech 1320
Soybean~Sorghum Mechanical 990
Soybeaanoybean Chem/Mech 930
Soybean-Soybean Mechanical 930

LSD (.05) 390

Table 19. Combined effect of cropping sequence and seedbed preparation

on soybean yields in 1980.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Soybean-Wheat Chemical 1400
Soybean-Wheat Mechanical 1330
Soybean-Wheat Chem/Mech 1290
Soybean-Soybean Chemical 1200
Soybean-Soybean Chem/Mech 1070
Soybean=-Sorghum Chem/Mech 1060
Soybean-Soybean Mechanical 1050
Soybean-Sorghum Mechanical 1000
Soybean~Sorghum Chemical 840

LSD (.05) 390
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Table 20. Combined effect of cropping sequence and seedbed
preparation on soybean yields in 1981.

Cropping Sequence Seedbed Preparation Yield (kg/ha)
Soybean=-Sorghum Chemical 2820
Soybean-Wheat Chemical 2750
Soybean-Wheat Mechanical 2700
Soybean-Wheat Chem/Mech 2510
Soybean-Soybean Chemical 2180
Soybean-Sorghum Mechanical 2050
Soybean-Soybean Mechanical 1950
Soybean-Sorghum Chem/Mech 1940
Soybean-Soybean Chem/Mech 1520
LSD (.05) 390

Table 21. Combined effect of cropping sequence and seedbed

preparation on soybean yields in 1982.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Soybean-Sorghum Chemical 3100
Soybean-Wheat Chem/Mech 3030
Soybean-Wheat Mechanical 2930
Soybean-Wheat Chemical 2890
Soybean-Soybean Chemical 2500
Soybean-Sorghum Mechanical 2420
Soybean—Sorghum Chem/Mech 2240
Soybean-Soybean Mechanical 2210
Soybean-Soybean Chem/Mech 1760

LSD (.05) 390
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Table 22. Effect of cropping sequence and seedbed preparation on
soybean plant height and seed weight in 1981.

Plant Seed Weight
Height (cm) (Gms /100 seeds)

Cropping Sequence

Continuous Soybeans 96 13.25
Soybean-Wheat Rotation 107 16.48
Soybean-Sorghum Rotation 97 14.89

LSD (.05) 9 .59

Method of Seedbed Preparation

Chemical 103 15.35
Chemical /Mechanical 97 14.55
Mechanical 100 14.73

LSD (.05) 4 61

Table 23. Effect of treatments on soybean grain moisture
content in 1981.

Treatment % Moisture

Continuous Soybeans

Chemical 9.3
Chemical /Mechanical 9.4
Mechanical 9.4
Soybeans-Wheat
Chemical 10.1
Chemical /Mechanical 9.7
Mechanical 9.6
Soybeans-Sorghum
Chemical 9.3
Chemical /Mechanical 9.3
Mechanical 9.3
LSD (.05) Within a Cropping Sequence = .2
LSD (.05) Between All Treatments = .3




25

Table 24. Effect of cropping sequence and seedbed preparation
on soybean grain moisture, plant height, and seed

weight in 1982.

Moisture Plant Height Seed Wt.
(%) (cm) (Gms/100 sds)
Cropping Sequence
Continuous Soybeans 11.6 92.8 15.64
Soybeans-Wheat 11.3 105.0 17.05
Soybeans-Sorghum 11.6 100.9 16.77
LSD (.05) NS 6.9 NS
Method of Seedbed Preparation
Chemical 11.5 104.0 17.57
Chemical /Mechanical ¥ 96.3 15.75
Mechanical 1y 98.4 16415
LSD (.05) NS 4.9 1.07
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Table 25. Effect of cropping sequence and seedbed preparation on
nitrogen, phosphorus, and potassium content of the har-
vested soybeans in 1981.

N 4 K

Cropping Sequence (%) (%) (%)
Continuous Soybeans 6.26 .619 1.98
Soybeans-Wheat 5.89 .629 2.03
Soybeans-Sorghum 6.12 .628 2.01
LSD (.05) 13 NS .05

Method of Seedbed Preparation

Chemical 6.01 .628 2.01
Chemical /Mechanical 6.13 .625 2.01
Mechanical 6.13 622 2.00

LSD (.05) .08 NS NS

Table 26. Effect of cropping sequence and seedbed preparation on
nitrogen, phosphorus, and potassium content of the har-
vested soybeans in 1982.

N P X

Cropping Sequence O (%) - (%)
Continuous Soybeans 6.21 .646 1.90
Soybeans-Wheat 5.90 .664 1.96
Soybeans-Sorghum 5.89 .651 1.88
LSD (.05) NS NS NS

Method of Seedbed Preparation

Chemical 5.99 .664 1.94
Chemical /Mechanical 5.98 .641 1.88
Mechanical 6.03 657 1.93

LSD (.05) NS NS NS
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Grain Sorghum

A significant three-way interaction also was revealed when the
grain sorghum yields were analyzed. Therefore, LSD values can be com-
puted to compare the three methods of seedbed preparation within each

cropping sequence and year.

Grain Sorghum Yields in a Continuous Cropping System.

The continuous grain sorghum yield data is presented in Figure 7
and will be referred to throughout this section.

No significant differences in grain sorghum yields were apparent
due to method of seedbed preparation the first three years of the study,
even though yields varied greatly from year to year.

By 1978, an annual grass infestation of fall panicum and large
c;;bgrass had developed in the chemically prepared seedbed of the con-
tinuous grain sorghum. Consequently, grain sorghum yields were signifi-
caﬁtly higher in the mechanically prepared seedbed than in the chemically
prepared seedbed, probably due to competition ffom the annual grasses in
the chemically prepared seedbeds.

In 1979, 1980, and 1981 no significant differences in grain sorghum
yields occurred due to method of seedbed preparation.

Competition from fall panicum and large crabgrass was relieved in
the chemically prepared seedbeds in 1981 and 1982 with the use of ace-
tanilide herbicides and safened seed.

Grain sorghum yields were significantly higher in the chemically
prepared seedbed than in the mechanically prepared seedbed in 1982. This
difference could be associated with the improved grass control in con-
junction with better water conservation in the chemically prepared seed-

beds.
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For most of the study there were no significant differences in
“grain sorghum yields due to method of seedbed preparation in the con-
tinuously cropped grain sorghum. The annual grass problem that evolved
in the chemically prepared seedbed resulted in significantly lower yilelds
in only one year. Perhaps the competition from the annual grasses was
offset by better water conservation in the chemically prepared seedbeds.
With the use of more effective grass herbicides, higher grain sorghum
yields might be possible in the chemically prepared seedbeds because of

less competition and better moisture conservation.

Grain Sorghum Yields in a Grain Sorghum-Soybean Rotation.

Grailn sorghum yields from the grain sorghum-soybean rotation are
presented in Figure 8, and will be referred to throughout this section.

Grain sorghum yields were not significantly differént in the first
year of the study, but in 1976 grain sorghum yields were significantly
higher from the chemically prepared seedbed than where preplant tillage
was performed. This difference could be a result of better water con-
servation in the chemically prepared seedbed.

Due to a severe chinch bug infestation in grain sorghum plots in
1977, low yields occurred in all plots. Grain sorghum yields were not
influenced by method of seedbed preparation.

In 1978, grain sorghum yields were significantly higher in the
chemically and chemically/mechanically prepared seedbeds than in the
mechanically prepared seedbeds.

Good growing conditions in 1979 resulted in higher grain sorghum
yields. Hot and dry conditions in 1980 resulted in low grain sorghum

yields. However, in both years, grain sorghum yields were signifi-
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cantly higher from the chemically prepared seedbeds than from the tilled
plots.

A similar pattern of grain sorghum yields occurred in 1981 and
1982. Grain sorghum yields were significantly higher from the
chemically prepared seedbed than where the mechanical or chemical/
mechanical methods of seedbed preparation were used.

In every year in which there were significant differences, grain
sorghum yields in the grain sorghum-soybean rotation were highest with
the chemical method of seedbed preparation. The increased yields were
probably related to better water infiltration, reduced evaporation,

and more available moisture in the chemically prepared seedbeds.

Comparisons of All Grain Sorghum Production Svstems.

Yields.

Least significant difference values can be computed to compafe
grain'sorghum yields of treatments in different cropping sequences in
each year. Yield data of all grain sorghum treatments is presented
in Tables 27 through 34, and will be referred to in this section.

In the initial year of the study no significant differences in
grain sorghum yields resulted between any of the treatments.

In 1976, grain sorghum yields were significantly higher where the
grain sorghum was grown continuously than where grown in the grain sor-
ghum-soybean rotation. With the modést amount of nitrogen fertilizer
applied to the plots, higher grain sorghum yields might be expected
from the grain sorghum-soybean rotation due to the nitrogen fixing

properties of soybeans. However, this did not occur.
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Grain sorghum planted in the chemically prepared seedbeds often
exhibited slower seed germination and less seedling vigor than the
grain sorghum planted in the tillage plots. This difference in
growth patterns was attributed to lower soil temperatures in the
chemically prepared seedbeds. In certain years, a difference in
flowering dates could be detected, but the grain sorghum was not de-
layed enough to prevent the plants from reaching full maturity.

A severe chinch bug infestation was a problem in all the grain
sorghum plots in 1977. The insect pressure and injury appeared to
be more severe in the chemically prepared seedbeds because of the
smaller, more succulent plants. The less vigorous early season
growth that resulted from the lower soill temperatures in the chemically
prepared seedbeds could be détrimental to sorghum production under in-
sect stress. Grain sorghum yields were lower in the chemically pre-
pared seedbeds, but not significantly lower than the other treatments
as all the yields were low because of the chinch bug injury.

In 1978, the continuous grain sorghum yields were higher than
the yields from the grain sorghum-soybean rotation, except for the
grain sorghum from the chemically prepared seedbed of the grain
sorghum-soybean rotation. Yields from these plots were equivalent
to those of the continuous grain sorghum. '

Grain sorghum yiglds were significantly higher from the chemically
prepared seedbed of the grain sorghum-soybean rotation than from all
other treatments in 1979. The chemically prepared seedbed where
grain sorghum was grown continuously had significantly lower yields
than all the grain sorghum grown in the grain sorghum-soybean rotation.
No significant differences were evident between any of the remaining

treatments.
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In 1980, yields were higher for the grain sorghum grown con-
tinuously and the chemically prepared seedbed of the grain sorghum—
soybean rotation than for the grain sorghum grown in the grain sorg-
hum-soybean rotation with the mechanical and chemical/mechanical .
methods of seedbed preparationm.

As was the case in 1980, grain sorghum yields were highest
in the chemically prepared seedbed of the grain sorghum-soybean ro-
tation in both 1981 and 1982. Yields of the remaining treatments
did not seem to follow any particular pattern.

In the early years of the study, grain sorghum yields were high-
er from the plots where grain sorghum was grown continuously. Grain
sorghum yields were highest from the chemically prepared seedbed
of the grain sorghum-soybean rotation each of the last four years.
Yields may be enhanced iﬂ this system of sorghum production because
of better water conservation'COmpared to the tillage seedbeds, and
lack of annual grass competition compared to the chemically prepared
seedbed of continuous grain sorghum. There appeared to be little

difference in performance of the remaining treatments.

1981 and 1982 Plant and Grain Characteristics.

Plant height, grain test weight, grain moisture, and grain content
of nitrogen, phosphorus, and potassium were also collected from the
grain sorghum plots in 1981 and 1982. The results are presented in
Tables 35 through 40.
| Test weight was not significantly influenced by cropping sequence
in either 1981 or 1982. Due to method of seedbed preparation, the
test weights were signifieantly higher in the mechanicdlly prepared

seedbeds than where tillage was reduced in both years.
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The moisture content of the grain was significantly higher for
the grain sorghum grown continuously than for the grain sorghum-soy-
bean rotation in 1981 and 1982. The moisture content was alseo
higher in both years for the grain sorghum grown in the chemically
prepared seedbeds than where grown with tillage. This difference
might indicate a delay in maturity in the chemically prepared seedbeds.

There were no significant differences in sorghum plant height
in 1981. 1In 1982, the grain sorghum plants tended to be taller in the
chemically prepared seedbeds, especially in the grain sorghum-soybean
rotation.

Another phenomenon that was observed in both years, but was not
recorded, was an increased number of tillers with reduced tillage.
This was probably a result of lower soil temperatures in the chemically
prepared seedbeds. It has been documented that lower soil temperatures
enhanced tillering in grain sorghum.

When the nitrogen content of the grain was analyzed, the nitrogen
content of the grain sorghum was significantly higher from grain
sorghum grown in the grain sorghum-soybean rotation than when grown
continuously. This might indicate a greater amount of available
nitrogen and nitrogen uptake from the plots in the grain sorghum-
soybean rotation. The modest level of nitrogen fertilizer applied to
the plots may not be adequate to promote optimum growth of the grain
sorghum under continuous sorghum production.

No significant differences in phosphorus content of the grain
were evident due to cropping sequence in either year. The phosphorus

content of the grain sorghum was higher where tillage was reduced than
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from the mechanically prepared seedbeds. There has been some ques-
tion about the availability of surface applied phosphorus in reduced
tillage systems. These results indicate that phosphorus was just as
-available or even more available from surface applications than where
the fertilizer was incorporated.

The potassium studies were similar to the results with the phos-
phorus. Little difference in potassium content of grain was apparent
due to cropping sequence in either year. However, the potassium con-
tent of the grain sorghum was significantly higher from the reduced
tillage systems than from the mechanically prepared seedbeds. There
appears to be no availability problem with potassium where grain sorghum

is produced in reduced tillage systems.



66

Sorghum

Table 27, Combined effect of cropping sequence and seedbed prepara-
tion on grain sorghum yields in 1975.

Cropping Sequence Seedbed Preparation . Yield (kg/ha)
Sorghum-Sorghum Chem/Mech 5460
Sorghum~Soybeans Chemical 5300
So*ghumrSorghum Chemical 5150
Sorghum-Soybeans Mechanical 4890
Sorghum-Sorghum Mechanical 4770
Sorghum-Soybeans Chem/Mech 4710
LSD (.05) NS

Table 28. Combined effect of cropping sequence and seedbed prepara-
tion on grain sorghum yields in 1976.

Cropping Sequence Seedbed Pfeparatidn Yield (kg/ha)
Sorghum~-Sorghum Chem/Mech 7770
Sorghum-Sorghum Mechanical 7430
Sorghum-Sorghum Chemical 7030
Sorghum-Soybeans Chemical 5060
Sorghum-Soybeans Chem/Mech 4180
Sorghum-Soybeans Mechanical 4170

LSD (.05) 809
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Table 29. Combined effect of cropping sequence and seedbed prepara-

tion on grain sorghum yields in 1977.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Sorghum-Sorghum
Sorghum-Sorghum
Sorghum-Soybeans
Sorghum-Soybeans
Sorghum-Soybeans
Sorghum-Sorghum

LSD (.05)

Mechanical
Chem/Mech
Mechanical
Chem/Mech
Chemical

Chemical

2550
2500
2400
2360
2270
1970

NS

Table 30. Combined effect of cropping sequence and seedbed prepara-

tion on grain sorghum vields in 1978.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Sorghum-Sorghum
Sorghum-Sorghum
Sorghum-Soybeans
Sorghum-Sorghum
Sorghum-Soybeans
Sorghum-Soybeans

LSD (.05)

Mechanical
Chem/Mech
Chemical
Chemical
Chem/Mech

Mechanical

5790
5240
5120
4510
4170
3520

809
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Table 3l. Combined effect of cropping sequence and seedbed prepara-

tion on grain sorghum yields in 1979.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Sorghum=-Soybeans Chemical 7620
Sorghum-Soybeans Mechanical 6560
Sorghum-Soybeans Chem/Mech 6540
Sorghum-Sorghum Chem/Mech 6360
Sorghum-Sorghum Mechanical 6240
Sorghum-Sorghum Chemical 5600

LSD (.05) 809

Table 32. Combined effect of cropping sequence and seedbed prepara-

tion on grain sorghum yields in 1980.

Seedbed Preparation

Cropping Sequence Yield (kg/ha)

Sorghum-Soybeans Chemical 3360
Sorghum-Sorghum Chem/Mech 3060
Sorghum-Sorghum Mechanical 2720
Sorghum-Sorghum Chemical 2350
Sorghum-Soybeans Chem/Mech 1970
Sorghum-Soybeans Mechanical 1350

LSD (.05) 809
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Table 33. Combined effect of cropping sequence and seedbed
preparation on grain sorghum yields in 1981.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Sorghum - Soybeans
Sorghum - Soybeans
Sorghum - Sorghum
Sorghum - Sorghum
Sorghum - Sorghum
Sorghum - Soybeans

LSD (.05)

Chemical
Mechanical
Mechanical
Chem/Mech
Chemical

Chem/Mech

8860
7970
7660
7460
7180
6300

809

-

Table 34. Combined effect of cropping sequence and seedbed
preparation on grain sorghum yields in 1975.

Cropping Sequence

Seedbed Preparation

Yield (kg/ha)

Sorghum - Soybeans

Sorghum - Sorghum
Sorghum - Sorghum

Sorghum - Soybeans

Sorghum - Soybeans

Sorghum - Sorghum

LSD (.05)

Chemical
Chemical
Chem/Mech
Mechanical
Chem/Mech

Mechanical

8230
7610
7350
7300
7050
6740

809
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Table 35. Effect of cropping sequence and seedbed preparation on
grain sorghum test weight, grain moisture, and plant
height in 1981.

Test Weight Moisture Plant Height
(kg/hl) (%) (cm)
Cropping Sequence

Continuous Sorghum 1547 18.8 131
Sorghum-Soybeans 76.6 17.9 131
LSD (.05) NS il NS

Method of Seedbed Preparation
Chemical 75.5 19.1 130
Chemical /Mechanical 757 18.0 133
Mechanical 77 .4 17.9 131
LSD (.05) 1.0 .9 NS

Table 36. Effect of cropping sequence and seedbed preparation on
grain sorghum test weight and grain moisture in 1982.

Test Weight Moisture
(kg/hl) -
Cropping Sequence
Continuous Sorghum 74.7 15.4
Sorghum-Soybeans 75.9 14.1
LSD (.05) NS .3
Method of Seedbed Preparation
Chemical 74.0 15.5
Chemical /Mechanical 75.8 14.4
Mechanical 76.0 14.2

LSD (.05) 1.1 4
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Table 37. Effect of treatments on grain sorghum plant height
in 1982.

Plant Height
Treatment (cm)

Continuous ' Sorghum

Chemical 133
Chemical/Mechanical 127
Mechanical 133

Sorghum-Soybeans

Chemical 133
Chemical /Mechanical 128
Mechanical 126

n
-

1SD (.05) Within a Cropping Sequence

LSD (.05) Between All Treatments =6

Table 38. Effect of cropping sequence and seedbed preparation on
nitrogen, phosphorus, and potassium content of the har-
vaested grain sorghum in 1981.

N P X
Cropping Sequence ) (%) (%)
Continuous Sorghum 1.43 .326 .40
Sorghum-Soybeans 1.70 .327 .37
LSD (.05) .13 NS .02

Method of Seedbed Preparation
Chemical 1.54 .332 .40
Chemical /Mechanical 1.60 .339 .40
Mechanical 1.55 .309 .36

LSD (.05) NS .021 .03
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Table 39. Effect of cropping sequence and seedbed preparation on
phosphorusand potassium content of the harvested grain
sorghum in 1982.

P K
(%) (%)
Cropping Sequence

Continuous Sorghum .337 .38
Sorghum-Soybeans .371 .38
LSD (.05) NS NS

Method of Seedbed Preparation
Chemical .352 .39
Chemical/Mechanical .369 .39
Mechanical .340 .36
LSD (.05) .023 .01

Table 40. Effect of treatments on nitrogen content of the harvested
grain sorghum in 1982.

N
Treatment (%3
Continuous Sorghum
Chemical 1.24
Chemical /Mechanical 1.20
Mechanical 1.18
Sorghum=-Soybeans
Chemical 1.52
Chemical/Mechanical 1.71
Mechanical 1.71

LSD (.05) Within a Cropping Sequence = .13

LSD (.05) Between a Cropping Sequence = .16
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Soil Fertility Patterns

Soil samples taken from each plot following harvest of each crop,
were analyzed for phosphorus, potassium, organic matter, and soil pH.
Statistical analysis for each element was made by crop, for the crop
previously harvested from the individual plots. The data was analyzed
in this manner because the soil samples were taken at different times
of the year; fertility levels in the same cropping sequence may vary
following the different crops and because the other data was also
analyzed with this method.

In 1981, soil samples were taken to a depth of 30 ecm and divided
into 5 cm increments. Most of the differences appeared in the 0-5 cm
increment. Few differences appeared in the subsurface layers, and
where they did; the differences were inconsistent.

Since the surface layer is the region of primary coﬁcern and this
was the layer where most of the'variation occurred in 1981, soil samples
were taken from the 0-2 cm layer in 1982.

Each fertilify aspect will be discussed separately. In most
cases there was no significant interaction between cropping sequence
and method of seedbed preparation; however, in some instances there was

a significant interaction.

Phosphorus

When the phosphorus levels were examined in the suface 0-53 cm
layer of the wheat plots in 1981 (Table 41), the available phosphorus
levels were significantly higher where wheat had been grown in the
wheat-soybean rotation than where wheat had been grown continuously.
However, this difference did not hold up in 1982 (Table 42). 1In 1982,

the phosphorus levels were significantly higher in the 0-2 cm layer
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where wheat was grown continuously than when grown in the wheat-soybean
rotation. Since the soil samples from the wheat-soybean rotation were
taken from a different set of plots in 1981 and 1982, this difference
was probably due to a variation in phosphorus levels across the experi-
mental area.

Due to the method of seedbed preparation, no significant differences
appeared in available phosphorus in the surface 0-5 cm layer of the wheat
plots in 1981. Phosphorus levels were significantly higher near the sur-
face of the soil in the chemically prepared seedbeds than in the mechan-
ically prepared seedbeds in 1982,

The available phosphorus levels appeared to be higher near the sur-
face of the soil when soybeans were grown in rotation than when grown
continuously in both 1981 and 1982 (Table 43 and 44).

Available phosphorus levels were also significantly higher in the
soil surface layers where soybeans were grown with the chemical method
of seedbed preparation than where grown with the mechanical method of
seedbed preparation.

In the grain sorghum plots, available phosphorus levels were higher
in the grain sorghum-soybean rotation than in continuous grain sorghum
in both 1981 and 1982 (Table 45 and 46). This might indicate that
phosphorus uptake was greater for the grain sorghum than the soybeans.
However, the opposite appeared to be taking place when the soybean
plots were analyzed; so no conclusions cam be drawn on this
subject.

Phosphorus levels in the grain sorghum plots were significantly
higher near the surface of the soil in the chemically prepared seedbeds

than in the mechanically prepared seedbeds both years of the study.
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Because of the variation of phosphorus levels from one end of
the study to the other, and conflicting results of phosphorus levels
in the different crops, few conclusions can be made about how the
phosphorus levels are affected by crops and cropping sequence.:
Phosphorus levels were highest near the soil surface in the chemically
prepared seedbeds in all situations. The surface accumulation of
phosphorus in chemically prepared seedbeds can be attributed to
the surface application of phosphorus fertilizer and the immobility of
phosphorus in the soil.

When the sub-surface layers were analyzed for phosphorus content
in 1981, few differences appeared in any situations. The phosphorus
levels did not appear to be higher at greater depths of the soll where
the fertilizer was incorporated in the mechanically prepared seedbeds.
Phosphorus levels in the sub-surfacg layers are ﬁresented in the appendix

{(Tables 65 to 67).

Potassium

In both 1981 and 1982, exchangeable potassium levels were signifi-
cantly higher near the surface of the soil where wheat was grown con-
tinuously than where wheat was grown in the wheat-soybean rotation
(Tables 47 and 48). This might indicate that soybeans absorb more
potassium than wheat does.

The chemically prepared seedbeds of the wheat plots had higher
potassium concentrations near the soil surface than the mechanically
prepared seedbeds. The difference was significant in 1982, but not in
1981, possibly due to the different increments sampled. The results
indicate an accumulation of exchangeable potassium near the surface

of the soil in the chemically prepared seedbeds.
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Results from the soybean plots (Tables 49 and 50) supported the
findings from the wheat plots. Exchangeable potassium concentrations
were significantly higher at the soil surface where the soybeans were
grown in rotation than where grown continuously. This might be an
indication that soybeans are an intense user of potassium.

When method of seedbed preparation was examined for the soybean
plots, there were no significant differences in 1981; but the potassium
concentration of the 0-2 cm layer was significantly higher in the chem-
ically prepared seedbeds than in the mechanically prepared seedbeds in
1982.

Analysis of exchangeable potassium levels near the surface of the soil
in the grain sorghum plots (Tables 51 and 52) indicated no significant
differences due to cropping sequence or method of seedbed prepara=

tion.

It appears that potassium uptake might have been greater for soy-
beans than for wheat. Potassium concentrations were similar in the grain
sorghum and soybean plots. The exchangeable potassium content tended to
to be highest near the soil surface in the chemically prepared seedbeds
when wheat and soybeans were grown. No significant differences in
potassium content were apparent due to method of seedbed preparation
in the grain sorghum plots. Surface accumulation of potassium may occur
in no-till systems because of residual potassium deposits at the soil
surface from decomposition of surface residue. |

Tables of the potassium levels below the 0-5 cm range in 1981 are

presented in the appendix.
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Organic Matter

In 1981 or 1982, organic matter content of the soil: surface layer
of the wheat plots differed little due to cropping sequence (Tables 53
and 54). Organic matter levels were higher at the soil surface in the
chemically prepared seedbeds than where tillage was performed in both

years. This could be expected if the surface residue was not mixed

into the soil.

Soybean organic matter levels (Tables 55 and 56) at the soil sur-
face were higher in soybean-sorghum and soybean-wheat rotations than
where soybeans were grown continuously. Soybeans do not produce as
much residue as grain sorghum or wheat.

As was the case with wheat plots, organic matte? levels in
soybean plots were higher near the surface of the soil in the chemically
‘prepared seedbeds than in the mechanically prepared seedbeds.

The organic matter content of the surface soil layer was not affected
by cropping sequence in the grain sorghum plots (Tables 57 and 58). How-
ever, there was a higher level of organic matter in the soii gsurface layer
in the chemically prepared seedbeds than where tillage was performed in
the grain sorghum plots.

The organic matter content of the surface layer of the scil appeared
to be higher where wheat and grain sorghum were grown than where soybeans
were grown. Soybeans do not leave as much residue on the soil surface as
wheat or grain sorghum.

Organic matter levels were significantly higher near the surface of
the soil in the chemically prepared seedbeds than where tillage was per-
formed. This difference would be expected since the surface residue is
not mixed into the soil in the chemically prepared seedbeds.

High organic matter levels at the soil surface could affect herbicide
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use. With an increase in organic matter comes an increase in cation
exchange capacity of the soil, which in turn reduces the activity and
effectiveness of many herbicides. Consequently, soils high in organic
matter require higher rates of some herbicides to achieve the same
level of weed control.

Few differences in organic matter levels appeared in the sub-
surface layers of the soil in 1981. Tables containing this data are

presented in the appendix.

Soil pH

Like organic matter, soil pH can also affect herbicide activity.
Low soil pH's can transform certain herbicides into an inactive form
and reduce their effectiveness.

Several researchers have found that soil pH éecreased faster at
the soil surface with no-till corn production than wi;h conventionally
tilled corn, due to the acidifying effect of surface applied nitrogen
fertilizer. If soil pH is lowered more quickly with no-till crop
production, it could.require more frequent liming of the soil or com-
plicate weed control.

The soil pH at the surface of the soil in therwheat plots tended
to be slightly lower where wheat was grown continuously than where grown
in the wheat-soybean rotation (Tables 59 and 60). There were no signifi-
cant differences in soil pH due to method of seedbed preparation, except
for the wheat—soybean rotation in 1982. In this case, the pH was higher
in the chemically preparea seedbed than where tillage was performed.
The higher pH in the chemically prepared seedbed was not expected and
can not be explained.

No significant differences in soil pH of the surface layer of the
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soybean plots occurred in 1981 or 1982 due to cropping sequence or
method of seedbed preparation (Tables 61 and 62).

In the grain sorghum plots no significant differences in surface
soil pH resulted from cropping sequence in 1981 (Tables 63). 1In 1982
(Table 64), the pH was significantly lower in the soil surface layer
where grain sorghum waé grown in the grain sorghum-soybean rotation than
in continuous sorghum.

Due to method of seedbed preparation, the pH in the soil surface
layer of the grain sorghum plots was significantly lower in chemically
prepared seedbeds than in mechanically prepared seedbeds in both years
of the study.

Although some differences in soil pH were apparent between the
three crops, few differences occurred when the data was analyzed by
crop. The soil pH was slight1§ lower in the éufface soil layer of the
chemically prepared seedbeds in some instances, but not to the extent
that was expected. Most of the previous research was conducted on no-
till corn production where 150 to 225 kg/ha of nitrogen fertilizer was
applied to the soil. Perhaps the smaller nitrogen fertilizer applica-
tions and the high buffering capacity of the soil reduced the drop in soil
pH that is usually noted in no-till systems. A reduction in soil surface
PH may not be as big a problem in these reduced tillage cropping systems

as in no-till corn production.
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Table 41. Effect of cropping sequence and seedbed preparation on avail-
able phosphorus concentration in the 0-5 cm soil layer of the

wheat plots in 1981,

P
(¥gm/Gm of Soil)

Cropping Sequence

Continuous Wheat 140
Wheat-Soybeans 168
LsSD (.05) 22

Method of Seedbed Preparation

Chemical 161
Chemical /Mechanical 143
Mechanical 158
LSD (.05) NS

Table 42; Effect of cropping sequence and seedbed preparation on avail-
able phosphorus concentration in the 0-2 cm soil layer of the

wheat plots in 1982.

P

Cropping Sequence _(ugm/Gm of Soil)

Continuous Wheat 128
Wheat-Soybeans 103
LSD (.05) 8

Method of Seedbed Preparation

Chemical igg
Chemical /Mechanical 105
Mechanical

14

LSD (.05)
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Table 43. Effect of cropping sequence and seedbed preparation on
available phosphorus concentration in the 0-5 cm soil
layer of the soybean plots in 1981.

P
(Hgm/Gm of Soil)

Cropping Sequence

Continuous Soybeans 152
Soybeans-Sorghum 119
Soybeans-Wheat 159
LSD (.05) 23

Method of Seedbed Preparation

Chemical 153
Chemical /Mechanical 145
Mechanical 131
LSD (.05) 18

Table 44, Effect of treatments on available phosphorus concentration
in the 0-2 cm soil layer of the soybean plots in 1982.

P
(ugm/Gm of Soil)

Continuous Soybeans

Chemical 143
Chemical /Mechanical 103
Mechanical 99

Soybeans-Sorghum

Chemical 176
Chemical/Mechanical 104
Mechanical 103

Soybeans-Wheat

Chemical 152
Chemical/Mechanical 153
Mechanical 127

LSD (.05) Between All Treatments = 17
LSD (.05) Within a Cropping Sequence = 14
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Table 45. Effect of cropping sequence and seedbed preparation on
available phosphorus concentration in the 0-5 cm soil
layer of the grain sorghum plots in 1981.

P
(Mgm/Gm of Soil)

Cropping Sequence

Continuous Grain Sorghum 145
Grain Sorghum-Soybeans 154
LSD (.05) 4

Method of Seedbed Preparation

Chemical 158
Chemical /Mechanical 140
Mechanical 125
LSD (.05) 26

Table 46. Effect of treatments on available phosphorus concen-
tration in the 0-2 cm soil layer in the grain sorghum
plots in 1982.

P
Continuous Grain Sorghum (vgm/Gm of Soil)
Chemical 1le8
Chemical /Mechanical 114
Mechanical 99
Grain Sorghum-Soybeans
Chemical 168
Chemical /Mechanical 148
Mechanical 132

LSD (.05) Between All Treatments = 30
LSD (.05) Within a Cropping Sequence = 19
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Table 47. Effect of cropping sequence and seedbed preparation on
exchangeable potassium concentration in the 0-5 cm soil
layer of the wheat plots in 1981.

K
(ugm/Gm of Soil)

Cropping Sequence

Continuous Wheat 609
Wheat-Soybeans 494
LSD (.05) 114

Method of Seedbed Preparation

Chemical 567
Chemical /Mechanical 551
Mechanical 536
LSD (.05) NS

Table 48. Effect of cropping sequence and seedbed preparation on
exchangeable potassium concentration in the 0-2 cm soil
layer of theée wheat plots in 1982.

- K
(pgm/Gm of Soil)

Cropping Sequence

Continuous Wheat égg

Wheat-Soybeans —_

LSD (.05) 127
Method of Seedbed Preparation

Chemical- 964

Chemical /Mechanical 608

Mechanical 522

LsSD (.05) 143
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Table 49. Effect of cropping sequence and seedbed preparation on
exchangeable potassium concentration in the 0-5 cm
soil layer of the soybean plots in 1981.

K
(ugm/Gm of Soil)

Cropping Sequence

Continuous Soybeans 360
Soybeans-Sorghum 447
Soybeans-Wheat 484
LSD (.05) 72

Method of Seedbed Preparation

Chemical 431
Chemical /Mechanical 442
Mechanical 419
LSD (.05) NS

Table 50. Effect of cropping sequence and seedbed preparation on
exchangeable potassium concentration in the 0-2 cm soil
layer of the soybean plots in 1982.

K
(iigm/Gm of Soil)

Cropping Sequence

Continuous Soybeans 499
Soybeans~Sorghum 625
Soybeans-Wheat 699
LSD (.05) 168

Method of Seedbed Preparation

Chemical 643
Chemical /Mechanical 611
Mechanical 570

LSD (.05) 60
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Table 51. Effect of cropping sequence and seedbed preparation on
exchangeable potassium concentration in the 0-5 cm soil
layer of the grain sorghum plots in 1981.

K
(vgm/Gm of Soil)

Cropping Sequence

Continuous Grain Sorghum 414
Grain Sorghum-Soybeans 438
LSD (.05) NS

Method of Seedbed Preparation

Chemical 421
Chemical/Mechanical 420
Mechanical 437
LSD (.05) NS

Table 52. Effect of cropping sequence and seedbed preparation on
exchangeable potassium concentration in the 0-2 cm soil
layer of the grain sorghum plots in 1982.

K
(ugm/Gm of Soil)

Cropping Sequence

Continuous Grain Sorghum 22%

Grain Sorghum-Soybeans —_—

LSD (.05) NS
Method of Seedbed Preparation

Chemical 404

Chemical /Mechanical 455

Mechanical 455

LSD (.05) NS




Table 53. Effect of cropping sequence and seed preparation on
organic matter in the 0-5 cm soil layer of the wheat

plots in 1981.

i Organic Matter (%)
Cropping Sequence

Continuous Wheat 2.5
Wheat-Soybeans 2.6
LSD (.05) NS
Method of Seedbed Preparation
Chemical 2.8
Chemical /Mechanical 2.5
Mechanical 2.4
LSD (.05) .2

Table 54. Effect of treatments on organic matter in the 0-2 cm
s0il layer of the wheat plots in 1982.

Organic Matter (%)

Continuous Wheat

Chemical 5.5

Chemical /Mechanical 3.0

Mechanical 3.1
Wheat-Soybeans

Chemical 3.6

Chemical /Mechanical 2.9

Mechanical 2.9
LSD (.05) Between All Treatments = .7

LSD (.05) Within a Cropping Sequence = .4
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Table 55. Effect of treatments on organic matter in the 0-5 cm
s0il layer of the soybean plots in 1981.

Organic Matter (%)
Continuous Soybeans

Chemical 2.5

Chemical /Mechanical 2.4

Mechanical 2.1
Soybeans-Sorghum

Chemical 2.9

Chemical /Mechanical 3.0

Mechanical 2.8
Soybeans-Wheat

Chemical 2.8

Chemical /Mechanical 2.4

Mechanical 2.5

LSD (.05) Between All Treatments =.3
LSD (.05) Within A Cropping Sequence = .2

Table 56. Effect of cropping sequence and seedbed preparation on
organic matter in the 0~2 cm soil layer of the soybean
plots in 1982,

Bropping Sequence Organic Matter (%)

Continuous Soybeans 2.3
Soybeans-Sorghum 2.9
Soybeans-Wheat 2.9
LSD (.05) .2
Method of Seedbed Preparation
Chemical 3.2
Chemical /Mechanical 2.5
Mechanical 2.4
LSD (.05) .3
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Table 57. Effect of cropping sequence and seedbed preparation on
organic matter in the 0-5 cm soil layer of the grain
sorghum plots in 1981.

Organic Matter (%)

Cropping Sequence

Continuous Grain Sorghum 2.9
Grain Sorghum-Soybeans 2.8
LSD (.05) NS
Method of Seedbed Preparation
Chemical 3.2
Chemical /Mechanical 2.8
Mechanical 2.6
LSD (.05) .3

Table 58. " Effect of cropping sequence and seedbed prepration on
organic matter in the 0-2 cm soil layer of the grain
sorghum plots in 1982.

Organic Matter (%)

Cropping Sequence

Continuous Grain Sorghum 2.9
Grain Sorghum-Soybeans 2.9
L&D (.05) NS
Method of Seedbed Preparation
Chemical 3.5
Chemical /Mechanical 2.6
Mechanical 2.6
LSD (.05) .2
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Table 59. Effect of cropping sequence and seedbed preparation on soil
pH in the 0-5 cm soil layer of the wheat plots in 1981.

Soil pH

Cropping Sequence

Continuous Wheat 5.2

Wheat-Soybeans 5.4

LSD (.05) 52
Method of Seedbed Preparation

Chemical 5.3

Chemical /Mechanical 5.4

Mechanical 543

LSD (.05) ' NS

Table 60. Effect of treatments on soil pH in the 0-2 cm soil layer of
the wheat plots in 1982.

Seoil pH

Continuous Wheat

Chemical 5.3

Chemical /Mechanical 5.3

Mechanical 5.4
Wheat-Soybeans

Chemical 6.1

Chemical/Mechanical 5.6

Mechanical 5.6

LSD (.05) Between All Treatments = .3
LSD (.05) Within a Cropping Sequence = .2




Table 61. Effect of cropping sequence and seedbed preparation
on soil pH in the 0-5 cm soll layer of the soybean
plots in 1981.

Soil pH

Cropping Sequence

Continuocus Soybeans 5.7

Soybeans=-Sorghum 5.6

Soybeans-Wheat 5.8

LSD (.05) NS
Method of Seedbed Preparation

Chemical 5.7

Chemical/Mechanical 5.7

Mechanical 5.7

LSD (.05) NS

‘Table 62. Effect of cropping sequence and seedbed preparation
on soil pH in the 0-2 cm soil layer of the soybean
plots in 1982.

Soil pH

Cropping Sequence

Continuous Soybeans 6.1

Soybeans-Sorghum 6.0

Soybeans-Wheat 6.1

LSD (.05) NS
Method of Seedbed Preparation

Chemical 6.2

Chemical /Mechanical 6.0

Mechanical 6.1

L

LSD (.05) , NS
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Table 63. Effect of cropping sequence and seedbed preparation on
soil pH in the 0=5 cm soil layer of the grain sorghum

plots in 1981.

Soil pH

Cropping Sequence

Continuous Grain Sorghum 5.9

Grain Sorghum-Soybeans 5.8

LSD (.05) NS
Method of Seedbed Preparation

Chemical 5.7

Chemical /Mechanical 5.9

Mechanical 5.9

LSD (.05) .1

Table 64, Effect of cropping sequence and seedbed preparation
on soil pH in the 0-2 cm soil layer of the grain
sorghum plots in 1982. '

Soil pH

Cropping Sequence

Continuous Grain Sorghum 5.8

Grain Sorghum-Soybeans 5.5

LSD (.05) .1
Method of Seedbed Preparation

Chemical 5.5

Chemical /Mechanical 5.6

Mechanical 5.7

LSD (.05) .2
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SUMMARY

Field experiments indicate that conservation tillage is feasible

and possibly advantagecus in terms of crop yields, provided the proper
cultural practices are utilized.

Little variation in wheat yields in the wheat-soybean rotation re-
sulted from the method of seedbed preparation. However, in the continuous
wheat system, yields were significantly lower in reduced tillage systems
because of severe downy brome competition. The downy brome populations
could not be controlled without tillage or crop rotation. Wheat yields
were generally better in the wheat-soybean rotation than when wheat was
grown continuously, provided that rainfall was adequate.

Soybean yields were equal to or better in chemically prepared
seedbeds than in mechanically prepared seedbeds in each of the
cropping sequences. . Yields were also higher when soybeans were grown in
rotation than when grown confinuously. No planting problems or abnormal
weed problems developed in any soybean plots.

Grain sorghum yields were higher from .chemically prepared seed-
beds than from mechanically prepared seedbeds in the grain sorghum-soybean .
rotation, possibly due to better water conservation. In the continuous
grain sorghum plots little variation in yields resulted from method of
seedbed preparation, even with pressure from fall panicum and large
crabgrass in the chemically prepared seedbeds. Grain sorghum yields
were higher from the grain sorghum-soybean rotation than from the contin-

uous grain sorghum when the chemically prepared seedbeds were compared.
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However, when tillage was included in the seedbed preparation, grain
sorghum yields were higher when grain sorghum was grown continuously
than when grown in the grain sorghum-soybean rotation.

No-till crop production requires a high level of management and
continuous observation. Crop rotations are also beneficial in no-
till crop production.

Phosphorus, potassium, and organic matter levels were higher near
the soil surface in the chemically prepared seedbeds than in tilled
plots. In some cases, the pH was slightly lower at the soil surface
in the chemically prepared seedbeds than in the tilled seedbeds, but
not to the extent that was expected.

Phosphorus levels were lower in the soil surface layers in the
grain sorghum plots than in the wheat or soybean plots. Potassium
levels were lower where soybeans were produced than where wheat or
grain sorghum was grown. Organic matter was highest in grain
sorghum plots and lowest in soybean plots, reflecting the relative

amounts of residue produced by each crop. Soil pH did not appear

to be affected by cropping sequence.
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Table 72. Effect of treatments on organic matter in the 25-30 cm
soil layer of the wheat plots at Manhattan, Kansas in

1981.

Treatment 25-30 cm Layer

Continuous Wheat

Chemical 1.6

Chemical /Mechanical 1.7

Mechanical 1.7
Wheat~Soybeans

Chemical 1.7

Chemical/Mechanical 1.5

Mechanical 1.6

LSD (.05) Within a Cropping Sequence = .2

LSD (.05) Between All Treatments = ,2
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Field experiments were conducted from 1975 to 1982 at Manhattan,
Kansas, to determine the effects of several conservation tillage systems
on crop yilelds and soil fertility patterns under Kansas conditions.

Grain sorghum (Sorghum bicolor (L.) Moench), soybeans (Glycine max (L.)

Merrill), and wheat (Triticum aestivum L.) were grown continuously and in

a soybean-wheat and a soybean-grain sorghum rotation. Within each treat-
ment were three methods of seedbed preparation: mechanical, chemical/
mechanical, and chemical. The mechanically prepared seedbeds were tilled
as needed for weed control; the chemically/mechanically prepared seedbeds
were tilled sparingly with an emphasis on chemical weed control; and the
-chemically prepared seedbeds were not tilled, relying totally on herbi-
cides fof weed control.

No planting problems occurred with soybeans, but there were plant-
ing problems with wheat and grain sorghum in the chemically prepared
seedbeds. Because of heavy residues and compacted soils in the chemically
prepared wheat seedbeds, acceptable plant stands could not be established
in dry years with the wheat drill used. Low soil temperatures in the
chemically prepared grain sorghum plots resulted in slower germination
and seedling growth, making these plants more susceptible to chinch bug
injury.

Weed control was excellent in all soybean plots regardless of
cropping sequence or seedbed preparation. Weed control was adequate in
grain sorghum plots except the chemically prepared seedbed in a continuous
cropping system. Under these conditions an annual grass problem of large

crabgrass (Digitaria sanguinalis (L.) Scop.), and fall panicum (Panicum

dichotomiflorum Michx.) developed, but in 1981 and 1982 better control




of the annual grasses was achieved with the use of an acetanilide
herbicide and safened seed. As with grain sorghum, an annual

grass problem developed in the chemically prepared seedbeds of

continuous wheat. Downy brome (Bromus tectorum L.) infestations

became very heavy and apparently can not be controlled without tillage
or crop rotation.

Crop yields in the chemically prepared seedbeds were equivalent
to or greater than in tilled plots, except in the continuous wheat,
where downy brome competed. Yields were generally better when crops
were grown in rotation than when grown continuously,-except where grain
sorghum was grown with the use of pre-plant tillage.

Soil fertility patterns were also affected by cropping sequence
and seedbed preparation. FPhosphorus, potaséium, and organic matter
levels were higher near the surface of the soil in -the chemically pre-
pared seedbeds than in tilled areas. The pH at the soil surface was
lower in the chemically prepared seedbeds than in the tillage seedbeds
in some cases, but not to the extent that was éxpected.'

Phosphorus levels were lower in the soil surface layers in the
gfain sorghum plots than in wheat or soybean plots, possibly due to
the high grain sorghum yields and corresponding phosphorus uptake in
1981 and 1982. Potassium levels were lower where soybeans were cropped
than where wheat or grain sorghum was grown. Organic matter was highest
in the grain sorghum plots and lowest in the soybean plots, reflecting
the relative amounts of residue produced by each crop. The soil pH did

not appear to be affected by cropping sequence.



