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TNTRODUCTION

Thers are 2.5 million acres classified as pasturs land in the
North James valley area of South Dakota, The arsa includes all or
parts of the counties of Beadla, Brown, Edmonds, Faulk, Hand, Jerauld,
MePherson, Sanborn and Spink. The Conservation Needs Study conducted
in 1958 and 1959 by these respective counties! USDA Agencies (5) deter-
mined that about 1.6 million acres are in meed of some treatment.
These needs are classified as follows:

(1) Aecres needing establishment or
reestablishment of vegetation . . . . . . 151,870 acres

(2) Improved cOVBY . o« « « o « « o« « » o « « 302,000 acres

(3) Protection from overgrazing . . . - » » 1,160,300 acres

It i3 with these first two classifications repressnting 18 per
cent of the pasture acres in this north James Vallay area that are of
concern in this study. It may be applicable to the native pasture
situation in much of aasts;-n South Dakota.

The primary obstaclss to resolving these problems are considersd
to include: (a) The difficultises reported by farmsrs in establishing
stands of tame grasses and lsgumes once the native sod has been ripped.
(b) Those that are climatic such as moisture, heat, drought and winter
survival, (¢) Soil fertility which may ba at such a low level as to
reduce seedling vigor. (d) Poor timing of land preparation and seed-
ing. (e) Poor guality seed. (f) The use of unsatisfactory equipment
to psrform necessary cultural operations. (g) A combination of twe or

more of these facters.



Recognising these problams, this field study was undertaken to

investigate variables that ars consistent to experimental design., It

logically divides into seven parts:

1.

t.

3.

L.

Se

6.

To compare methods of land preparation which may affect the re-
sulting stands of various tame grasses and alfalfa,

To datormine if the usual farm implements found on most Jamas
Vallay farms are satisfactory for performing the cultural
operationrs nocessary to aestablish stands of various tame grasses
and alfalfa,

To compare late fall versus early spring cultural practices as
to the elimatic offacts that may centribute to the success or
fajlure of stand establishment.

To determine the suitability of a specific gressland drill for
interseeding tams grasees and legumes into native sod without
destroying all of the existing vegetation.

To compares the relative sase of sstablishing stands of the
cormonly grown tame grasses; Bromus inermus, A gropyron deaér-
torum and Agropyron intermedium; sach in cowbination with the
new pasture type alfalfa commonly known as the Teton variasty.
To determine the contribution of a commercilal mixed mineral
fertilizer (20-52-0), at a rate of 100 pounds per acre, may make
to the resulting stands.

To determine the extent that grassy and broadleaf weeds will
smarge to compete with the seedad grasses and alfalfa.



REVIEW OF LITARATURS

Vuch research conducted over a long period of years have at-
tacked the many facets of the problem of poor, relatively unproduc-
tive native pastures throughout the United States. lMason A. Hein (8)
perhaps best summarized much of the results to date in his statement:

Reseeding of grasses and legumes into thin pasture sods
have not been successful in increasing the production of perma-
nent pastures. . . . Ancther practice that can be used, which
is coming into prominence is renovation. It is the process of
converting old run-down pastures dirsctly to improved pastures

by discing or other cultivation, applying fertilizer, seeding
high yielding grasses and legumes without subjecting the land

to cropping.

| Cotton (L) as early as 1910 recommended plowing the old sod,
growing a cultivated crop for two or three yesars and then reseeding
with a suitable grass-lagume mixture.

Scholl, Hughes and MeWilliams (15) in summarizing several
pasture renovation experiments in Iowa, found that renovated pastures
have produced from twe to two and one~half times as much animal gain
as the unimproved pastures.

Ahlgren et al. (2) conducted pasture renovation trials in
southern Wisconsin on hillside pastures having slopes ranging from
15 to 25 percent and 26 to 35 percent. He found in the ysar after
seeding on all slopes production of the renovated pastures exceedsd
five times the production of unrencvated areas. In the second year,
production on the rencvated areas had decreased to just over twice
that of the unrenovated pasture. The prineciple grasses and legumes
in those trials included Kentucky blusgrass, red top, sweet clover

and red clovsr.



Kurtz et al. (10) in a swmary of Dairy Herd Improvement
Assoclation feed records in South Dakota found that pastures pro-
vided anmally about 25 percent of the total digestible nutrients (TDN)
needed by the herds. They estimated that TDN from pastures cost ons-
sixth as much as TDN from grain, about ome~-half as much as from hay
and one-third as much as from silage. It was further estimated that
on an average in South Dakota, pastures supply one-third of the nutri-
ents for a dairy herd at one-eighth of the anmual feed cost.

An experiment with beef cattle was conducted jointly by the
South Dakota @xperiment Station, Agriculture Research Servics and the
BW& of Reclamation at the Huron Development Farm, during the five
year period of 1948 to 1952, It was found that the tame grass mixture
of bromegrass and alfalfa consistently produced, sach year, over
three times more pounds of beef per acre than the native grass. They
also found that the single \pnctiu of libsral fertilization of
mtive grass pastures produced such small increases in pounds of besf
that it was not the solution to increasing maximum productivity from
native grass pastures where the primary species is Kentucky blusgrass.

Hughes and Peterson (9) in Iowa compared several methods of
seedbed preparation. Late fall plowing followad by discing and seed-
ing in early spring proved most successful in destroying the old
bluegrass sod. The resulting stands of legumes were good following
this treatment.

Smith et al. (17) working in West Virginia, made comparisons
of plowing and shallow tillage a8 methods of sesdbed preparation for



pasture ranovation, Seadbed preparation was performed in the spring
with 1lime and mineral fertilizers incorporated inte the soil. The seed
was broadcast and coversed by light discing and harrowing. In most cases
larger yields and better establishment of lsgumes were on seedbeds pre-
pared by shallow tillage.

In Pennsylvania, Sprague et al. (18) compared several farm im-
plements for their respective adaptability for seedbed preparation in
pasture renovation trials. On plowable land the moldbeard plow proved
slightly more rapid and was the most effeciive in destroying the old
sod., It had the disadvantage of burying the surfacs mulch which resulted
in puddling, run-off and erosion. The disc plow and the cut-away disc
appsaraed adaptable to the widest rangs of land and sod conditions.

At the Scuth Dakota Sxperiment Station, Worzella et al. (22)

'1n a seedbed preparation study on pasture renovation found the order
of affectivensss for tame grass-legume stand establishment was
1. plowing, 2. roto-tilling, 3. diseing, and 4. burning.

They weported that in a similay experiment at the South Dalkota
Range Fisld Station at Cottonwood the order of seedbed preparation
mothods resuldting in best grass-legums stands were: 1. plowing,

2. burning, 3. diseing.

Most of the problems associated with the establishment of stands
of improved teme grasses and lsgumes in the arid and semi-arid regions
of the United States are climatic and are copsd with by climate-
orientated cultural practices.



Worzella et al. (22) reported that for South Dakota the time
to seed depends mostly on moisturs conditions. In sastern South
Dakota spring seeding usually results in goed stands and survival,
If sufficient moisture is present, early fall planting, from
August 15 to September 1, will give good stands of grass but is
hagardous for lsgumes.

Wheeler (20) suggests an advantage for late fall sowing as
the seed does not depend on moisture conditions at the time of sow-
ing, but will start germination in sarly spring when moisture is
usually more favorable.

In a study of winter survival of grass-legume plants in fall
sown plots, White and Horner (21) at the Dominion Forage Crops
Laboratory concluded that for all seeding of grass and possibly al-
falfa it should be done in late August to mid-September if moisture
is good. If moisture is not satisfactory, then just beforse freeze-up.

Short (16) working in Montana suggests that late fall sowing
should be done somewhat in advance of the time the ground freezes,
but not so early that fall germination is likely to ocecur.

Murphy and Arny (11) in Minnssota studied the effects of
planting depths on several speclies of grasses and legumes. Their
findings were that from one~half inch up to crme-eighth inch in
depth was optimum for the alfalfa and grass species used in their
study. They suggest three main factors which apply teo the depth
of seeding grasses and legumes: 1. the soil type, 2. the moisture
condition of the surfacs soil, 3. the method of seeding. Murphy



and Arny (11) conclude that the optimum ranges of seed coverage are
from one-third to one-half inch in heavy soils and one-half to one
inch in sandy soils. This suggests careful attention to seeding
depth adjustment for all types of seeding equipment.

Fuelleman and Graber (6) in a study of pasture renovation in
Wisconsin found that renovation significantly reduced the weed

population in over-grazed native pastures.



MATERIALS AND METHODS

A pasture site on the Allen Achen faym in northern Brown
county, South Dakota was s2lected for the experiment. The com-
position of the existing sward was estimated as: Xentucky bluagrass,
LOgs blue grams grass, 15%; western wheatgrass, 9%; sedges, 20%;
saltgrass, 10% and assorted broadlesaf weeds, 5%. It was considered
quite typical of native grass pastures of the northern Jamses Valley.

The soil type on which the experimsnt was conducted is
identified as Barnes loem, This is an upland soil resulting from
the weathering of glacial drift, It is closely related to the Houdek
soil type which is typical of a large area of the vallay. The site
has a uniform one to two percent slope to the south and east.

Plant Nutrient Supplying Ability of ths Soil
Composite soil samples were taken and analyzed for sach

replicate, A sample was taken from each plot within the replicate and
combined to make the compesite. These were analyzed as shown in i‘ab]a 1

Table 1. Plant Nutrient Supplying Ability of ths Soil

“Titrogen “Phos. TPotash PR Solubls

supplying ibs/A . lbs/A. salt
Replicate _ ability ¢ x 10
I falr to good 18,8 533 6.5 0.35
II fair to good 11.3 £33 6.3 0.30

IIT fair to good 10.2 Lee 643 0.25




This state of fertility ie believed to be an average cone
dition for most native grass pastures of the North James Valley
area.

A commercial minsral fertilizer analyzing (20-52-0) at a
rate of 100 pounds on a per acre basis was selected to balance the
mutrient supplying ability of the soil., This was agpplied as a top
dressing across half of each replicate on June 10, 1961 to cbserve
affects.

The experimental design is shown in Appendix A. All plots
are .OlL of an acre in size, having the dimensions of 12 feet by 50
feet for each treatment, Each treatment was replicated in thres

randomiged blocks.

Plant Materials

The grass varieties selected for establishment included:
Homesteader bromegrass, Nordan crested wheatgrass and Oashe inter-
mediate wheatgrass. Under all treatments each of these was seeded
separately, but each in combingtion with Teton alfalfa. Homesteader
bromegrass is a variety resulting from five strains of South Dakota
bromegrass tested and selected by Dr, J. G, Ross (17). Nordan is a
superior strain of crested wheatgrass developed by the United States
Northern Great Plains Field Station, ARS, Mandan, North Dakota., Oahe
intermediate wheatgrass was selscted by Ross (16) and released for
increase by producers in South Dakota in 1958. It is a superior
strain obtained from polycross testing and selection out of the Ree
variety which was identified as the derivative of a cross between



A. intermedium and A, trichophorum made in Russia prior to 1937.
Teton slfslfa is a new, hardy, disease resistant, multi-purpose
variety bred and recently released by the South Dakota Experiment
Station.

Tillage and Seeding Equipment
One of the primary cbjectives of this field study was to doter-
mine if satisfactory stands of emall seeded grasses and legumes could
be obtained by using ordinary farm equipment common to most farms
of the area. The farm cooperator supplied the use of the following
equipment:
1, Power: Case tractor, medel LOO

2. Moldboard plowing: Case tractor plow #8, L bottoms, 16 inch lays

3. One-way disc plowing: Case 6-foot with 26 inch disecs, spaced 9
inches, and having 9 discs

Lh. Discing: tandem dise¢, 10-foot, 18 inch diameter discs spaced
6 inches

5. Packings Standard packer, 6-foot rolling packers with 6 inch
spaced wheels

6, Seeding: a. Case pony press drill, G6-foot., Drill discs, seed
drops and packer wheels spaced & inches apart

b, Grassland drill, "Pesture Dream", model D-2.
Equipped with four sod breaking shoes spaced
20 inches apart and seed drops attached to each
shoe, Sprocket type packer wheels or treaders
firmed the soil over the seed. Three supply boxes,
one for grase seed, one for legume seed and one
for fertiliszer were standard equipment, The
machine is manufactured by the Taylor Machine
Works, Louisville, Mississippi.

Figures I and II illustrate the egquipment used.



Figure I.

Tractor, packer and press drill
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Pigure II. Orassland drill, (top) front view, (bottom) rear view
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The Timing of Tillage and Seeding Operations

Bight variables of land preparation, time of geeding and

mathods of seeding were selected to be applied to sach of the three

tame grasses in combinmation with alfalfa. These methods included:

1,
2,
3.
L.

5.

7.

8.

Moldboard plowed September 19, 1960, four tandem discings
Oeng“ 25, Seeded with a packer and press drill QOctober 26,
1960.

Moldboard plowed Septembey 19, 1960, with twe fall and two
spring tandem discings, seeded with a packer and prou drill
April 17, 1961.

One-way disc plowed September 19, 1960, four tandem disecings
October 25, seeded with packsr and press drill October 26, 1960.

Ons~way disc plowed September 19, 1960, with two fall and two
spring tandem discings, seeded with a packsr and press drill

Sezodins with a gragsland drill directly into sod, October 29,
1960.

Seeding with a grassland drill directly inte sod, April 17,
1961.

Moldboard plowed April 146, 1961, followed by six tandem discings.
Seeded with packer and press drill April 17, 1961,

One-way disc plowsd April 16, 1961, followed by six tandem
discings. Seedsd with packer and press drill April 17, 1961.

Pigures III, IV, and V illustrate various methods of seedbed

preparation.

150005
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Figure IIT. Spring seeded with pony press drill on fall
moldboard plowing



Pigure IV, Spring one-way disc plowing with four discings
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Figure V.

Spring seeded with grassland drill
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Gvery Agronomist who has reported work on the establishment
of stands of grasses and legumes in the CGreat Plains Region stresses
the importance of timing the seeding operations to precede the most
favorable e¢limatic conditions. Operations timed so that the seeding
date occurs previous to at least thirty days of anticipated favorable
moisture and temperature conditions (10, 12, 19, 20, 23).

Since the seeding time is so very critical, then there is a
relative importance to the timing of the seedbed preparation, so
that a firm seedbed 18 ready at the proper tims for seeding,

Under conditions ¢here the o0ld sod is completely destroyed
by élowing it is reasonabls to expect that a period of time should
be allowed for partial decompositien of the sward turred under. How
rapidly this takes place depends primarily on the moisturs and temper-
ature conditions, state of fertility and soil decomposing organisms
present, Figures VI and VII compare the state of decomposition of
the overturned furrow slice between fall and spring moldboard plow=-
ing respactively as they appeared June 7, 1961.
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Figurs VI. The stats of decomposition of the spring turned furrow slice

Pigure VII. Ths state of decomposition of the fall turned furrow slice



With these factors in mind it was concluded that for this
study the seedings should be confined to late fall (Cctober 15 to
Fovember 15), and early spring (April 15 to May 15). Barly fall
sseding, (August 15 to September 15), was excluded considering the
genarally poor moisture conditions that usually prevail in this
period in central South Dakota,

Seeding Rates

The species of the grass, its quality, whether sesded alone
or in a mixture and the use of the forage erop, whether for hay or
pasture, are factors vhich dotermine the rate to seed for amny given
elimatic arsa. For the James River Valley area of South Dakota the
following seeding rates of high quality seed are being recommended:

Mixture A Mixture B
smooth bromegrass 5 1bs. creosted wheatgrass 6 lbs.

intermediate wheatgrass L 1bs. alfalfa or sweet clower L lbs.
alfalfa or sweet clover L lbs.

Vorsella (22) sugpests that one grass may bs used instead of two in
the abeve mixture but the amount of seed should bas adjusted.

It was arbitrarily decided to use a basis of ten pounds of
grass seed and four pounds of alfalfa on a per acrs basis for all
treatments. On an individual plot basis, being .0lk acres in sisze,
the seeding rate of grass desirad was 2.2 ounces and .87 ounces for
alfalfa,

19



An official analysis of the seed quality was psrformed by the
South Dakota Seed Testing Laboratory. All varisties analyzed over
98 percent in purity. GCerminations varied as follows: Bromegrass
62 parcent, crasted wheatgrass 9L percent, intermediate whesatgrass
93 percent and the alfalfa 72 percent with 2L percent of that being

hard seed.

Calibration of Seeding Sguipment

One of the prime objectives of this study was to determine the
degree of success farmers might expect by using their ordinary farm
equipment to perform all ths operations necessary to sstablish a
stand of tame grass and alfalfa. In that the pony press drill has
bacome the most common machine for seeding cersal crops in this area,
its adaptability to grass-lagume seedings warranted its selection.
It is recognized that there are several commercial machines on the
market specifically designed for grass-legume seeding, howsver many
farmers are reluctant to purchase them when considering the average
use per year and the investment costs of such equipment.

There are several recognized methods of calibrating a grain
drill, Collins (3) outlines in detailed procedure a method of jack~
ing up the machine, filling the seed cups and turning the drive
wheel a specific number of revelutions. ‘w1th a heavy canvas to
catch the seed it is weighed and computations are made by using the
diameter of the wheel, the number of revolutions and the width of

20



the area it would cover to compute the rate of seed output. By
trial and error one would reach the proper adjustment to give the
desired rate.

A less accurate method, but often used by farmers is to
place a measured guantity of seed in the drill, cover a measurad
distance in the fisld and on refilling measure the quantity used
for the area coversd. Corresponding adjustments are then made to
correct the deviations.

In this study it was desired to evaluate results on the basis
of stand counts, therefore information as to the exact number of
ounces per plot geeded was imperative. The procedure used was as
follows:

Step 1, Weighed to mearest 1/10 ounces the desired ratio of
grass to alfalfa and thoroughly mixed.

Step 2. Weighed to nearest 1/10 ounces the amount of mixture
placed in the drill, 1

Step 3. Measured a test operating area, (hard packed soil
drive for seed counts), and consistent with the
length of plots. :

Step L. Operated the equipment over the test area with trial
settings.

Step 5. Removed seed drop tubes, relesased space adjusters on
the ssed cups and carefully collected all ssed re-
maining in the drill by means of a large canvas.

Step 6. Veighed back the collected seed and computed the number
of ounces seeded. These results are reported in Table 2.

Step 7. Counted the number of sseds per foot of row at specified
interval along the test area to determine uniformity of
seeding.

Step 8. Adjusted machine settings accordingly.

21



This same procedure was followed in calibrating the grass-
land drill except the grass and legume seeds were measured and
accounted for separately and sesded from separate boxes., Figure VIII
shows the method of collescting the unused seed following each seeding
oparation. A summary of the resulting seeding rates are reported in

Tabls 2,

Figure VIII. A canvas sheet for cellecting the umised seed

22
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Table 2. Resulting Sesding Rates

T Cunces seedsd . Pounds per acre rates
Plots grass alfalfa grass alfalfa
la, 3a 6.3 2.5 9.6 3.8
1b, 3b 9.6 3.9 1.6 59
le, 3¢ 7.3 2.9 11.1 bk
2a, ha 5.7 2.2 8.7 3.3
2b, Lb 7.8 3.1 11.8 L7
2e, lLe 9.6 3.9 1.6 5.8
Sa 5.3 3.5 8.1 a3
% h.2 3.0 6y b5
Se 6.1 3.0 9.3 L.S
€a 6.6 L6 10.0 7.0
&b 8.1 L6 12.3 7.0
€e 9.1 L.6 13.8 7.0
Ta, 8a 5.7 2.2 8.7 3.3
To, &b 7.8 3.1 11.8 L7
Te, 8¢ 9.6 3.9 1h.6 5.8

B e e et e e e e et e b~



2k

Procedures for Dsteminix_)g_ Stand Counts

Several methods of measuring vegetation were considered. A
variation of transect lines and abundance measurements wers select-
ed as techniques which would provide a uniform method for measuring
vegetation within all plots.

The procedure followed was to drive steel stakes at the
diagomal .cormr points of each plot. A galvanized stovepipe wire
was then gtretched across the diagonal and fastened to esach stake,
Measurement reference points were marked with a spot of red mail
polish along the length of wire at the following intervals: 7 feet,
1L feet, 21 feet, 30 feat 3 inches, 37 feet 3 inches, and Lk feet
3 inches.

A wire measurement frame for measuring three feet of row
length was shaped from a L2 inch length of number 9 wire. The
frame was placed in the row mearest each reference point mark and
measurements were taken from the point where the diagonal transect
wire intersected the row. Figure IX showas the positions of the |
transect wire and the measurement frame in relation to the rows of
vegetation. Figure X illustrates the contrast in growth of Nordan
crested wheatgrass on fall moldboard plowing with fall seeding
October 26, 1960, and spring seeding April 17, 1961.



Figure T1. The transect wire and masasurement frame in
position for plante counts



Figure X.

The contrast in growth of Nordan crested wheat-
grass on fall moldboard plowing with fall seeding
October 26, 1960, to the right and spring seeding
April 17, 1961, to the laft
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TXPERIMENTAL RESULTS

Rainfall Data

The amount and distribution of precipitation has an im-
portant influenca on the success of establishing stands of grasses
and legumes, The monthly precipitation data for the nire month
period prior to the start of the experiment and through its
duration are supplied from records kept by the farm cooperator at
the plot site and are presentad in Tabls 3.

Table 3. Precipitation in Inches of Rainfall

Month 1960 1961
Jamary — 25
February -——— 10
HMarch wown o 20
April <50 2.60
May 3.3% 2.L5
June L.0% 2,05
July 1.1¢ 6.70
August €.00 55
September .35 L.65
Cectobsr traca 3.10
November trace trace
December o« S0 « 30

Total 1750 27,95
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The extremely high rainfall of eight inches in August 1960,
just prior to the fall of seseding, would have justified early fall
seeding had the land preparation been made a month to six weeks
earlier. It was an important contributing factor to the rapid de-
composition of the fall turned sod. Rainfall in the spring and
early sumer of 1961 may have made a strong contribution to the
good stands obtained in this experiment., With over two inches of
precipitation in each of ths months of April, May and June plus the
much above normal 6.70 inchss in July, it could be considered

virtually ideal.

Stand Counts of Selscted Species

A summary of the means of plant counts for sselected spacies
are presented in Tables L, &, 6, and 7. Duncan?s Multiple Range
Test is used for testing the significance of the comparisons of means.
A discussion of the results for each species analyszed fecllows each

table.
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Table L. Mean Range Rank of the Tame Crasses Plant
Counts Resulting From the 3ight Methods of
lLand Preparation and Time of Seeding

Brmgrau Mean range rank
Method and time of
seading 6 3 1 8 5 - . ey
Mean namber of plants
per squars yard 13 1 19 33 38 50 60 66

Statistical Signif .«

Crested wheatgrass Mean range rank

Method and time of

seeding 5 6 3 1 & 2 1 &
¥ean nuwber of plants

per squars yard Lo 65 68 105 13k 1h2 163 16k

Statistical Signif,w»

e e Tt

Intermediate wheatgruss lean rangs rank

Methed and tima of

saeding é 3 5 1 8 L 2 7
Mean number of plants

per square yard 30 s 62 72 85 93 101 116

Statistical Signif,n#

ont rrom those nct undoneored in the sams line

##l percant level of significance



Bromegrass stand analysis

From Table L it is noted that significantly better stands of
bromegrass resulted from the spring seeding practices ( methods 2, L,
and 7), compared to the other five methods. Significantly poorer
stands resulted from fall seeding practices (method 1 and 3), and
spring seeding with ths grassland drill (method 6), compared to the
other five methods. lMoldbeard plewing with either fall or spring
seeding, fall seeding with the grassland drill and spring seeding
on one-way disc plowing were significantly better than fall seeding
on fall dise plowing and spring seeding with the grassland drill;
but were also significantly inferior to spring seeding on fall dise
plowing and spring seeding on spring moldboard plowing as methods
for establishing stands of bromegrass.

Crested wheatgrass stand analysis

The results for crested wheatgrass stand establishment as
shown in Table l; indicates that significantly better stands of
crested wheatgrass resulted from spring seedings on both the mold-
board and one-way disc plowed plots (metheds 2, L, 7, and 8). Fall
seeding with the grassland drill (method 5), was significantly
inferior to all other methods and time of seeding. Spring seeding
on spring moldboard plowed land was significantly better than spring
seeding on land prepared in the spring with the one-way disc plow

(method 7 over 8 respectively).
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Intermediate wheatgrass stand amalysis

Spring moldboard plowing with spring sseding (method 7) gave
significantly better stands than all other methods while spring seed-
ing with the grassland drill resulted in significantly poorer stands
of intermediate wheatgrass compared to all other methods of land
preparation and seeding., Following the pattern of the crested wheat-
grass, significantly better stands of intermediate whealgrass result-
ed from the spring seeding practices (methods 2, L, and 7), than the
other five methods.



Table ©, PFean Range Rank of the Alfalfa Plant Counts Resulting From
the Tight Methoeds of Land Preparation and Time of Seeding

32

Bromegrass plots

Mean range rank

¥ethods and time of
seeding

Fean number of alfalfa
plants per square yard

Statistical signif. =«

e e
wvheatgrass plots

¥ethods and time of
seeding

Mean number of alfalfa
plants per sguare yard

Statistical signif.«»

21 26 39 L6 L8 L9

wheatgrass plots

Methods and time of
seading

Yean number of alfalfa
plants par square yard

Statistical signif.:

##Sip cant a ave

\n
o
=]
-3
- o
~

15 19 N % s 51 5




Alfalfa stand analysis in bromsgrass plots

The fall seedings of alfalfa on both moldboard plowed and
ors-way disc plowsd plots (metheds 1 and 3), were significantly
inferior to the other six methods of land preparation and time of
seading as shown in Table £, No significant differences wers found

among the six methods (2, L, 5, ¢, 7, and 6), in the bromegrass plots.

Alfalfa stand analysis in crested wheatgrass plots

Spring seedings (msthods L, 6, 7, and 8), were significantly
superior to the other four methods of land preparation and time of
sesding, Fall seading of alfalfa on ths moldboard plowsd plots
(method 1), was signifieantly poorer than the other seven methods
compared, Alfalfa stands on the spring seeded plots on moldboard
plowing (methods 2 and 7), were significantly superior to the fall
seeded plots (methods 1, 3, and ), and were significantly inferior
to the cther spring seeded plots (methods L, 6, and 8).

Alfalfa gtand analysis in intermediate wheat grass plots

All five spring sesding practices with three metheods of land
preparation (methods 2, L, 6, 7, and 8), were significantly superior
to the fall seeding practices (methods 1, 3, and 5). The spring ssed=
ing practicas (methods 6 and 8), which were significantly superier to
the fall seeding practices were also significantly inferior to the
other spring seeding practices (methods 2, L, and 7).

33



Table 6., VFean Range Rank of the Volunteer grasses and
Crass-type Weeds Plant Counts Resulting From
the fight Methods cf Land Preparation
and Time of Seeding

Bromegrass plots Viean range rank

Methods and time of
seeding 1 3 2 L 7 8 6 5

¥Mean number of vol.
grasses per sq. yard 10 11 1 17 20 &2 110 111

Statistical signif.ws

Crested
wheatgrass plots Mean rangs rank

Methods and time of
seeding f % 3 % ¥ &b

Kean mumber of vol.
grasses per 8q. yard g € 13 20 29 34 88 105

Statistical signif.»»

Intermed

uheatmn plta Yean rangs rank
Methods and time of
seeding 1 2 3 7 b & £ 6
Mean number of vol.

grassss per sq. yard 7 8 1 21 30 L9 85 9L

Statistical signif.*s




Volunteer grasses and grass-type weeds stand analysis

No attempt was made to sort out and classify the volunteering
gragss plants which emerged with the seeded tame grasses. With mold-
board plowing as the method of tillage the common annual grass type
veeds, predominately green and yellow foxtail, were prevalsnt. With
the one-way disc plow, in spots where complete destruction of the old
sod did not teke place, the native perennials such as Kentucky blue-
grass and Western wheatgrass were the principal volunteer species.

Where seeding was performed with the grassland drill the
native perennial grasses extended their stolons and rhizomes rapidly
into the ripped furrow slice. This made accurate stand counts of
volunteer grasses near impossible to determine. All volunteer
grasses within the distinct furrow slice were counted.

Table ¢ presents the Mean Range Rank of the volunteer grass
plants in the experiment,

A highly significant number of volunteer grass plants resulted
from the grassland drill seedings (methods 5 and 6)., This could beA
anticipated since the stolons and rhizomes of the standing sward
adjoining the ripped furrow slice would naturally revegetate that
area. This caused severe compstition for the seeded tame grasses
and alfalfa which were nearly eliminated as the growing season
progressad.

In both the bromegrass plots and the intermediate wheatgrass
plots, spring one-way disc plowing and spring seeding (method 8),
resulted in significantly mors volunteer grasses and grassy weeds



than meldboard plowing performed in either spring or fall (method 1,
2, and 7). This was also true compared with fall one-way disc plow-
ing and seeding (methods 3 and k).

No significant differences in the number of volunteer grasses
were found in comparing fall moldboard plowing, fall one-way disc
plowing or spring moldboard plowing and spring seeding (methods 1,

2, 3, Ly, and 7).
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Table 7. Mean Rangs Rank of the Broadleaf ieed
Plant Counts Resulting From 7ight Methods of
Land Preparation and Time of Seeding

Bromegrass plots Mean range rank

¥ethods and time of
seading

on
n
-3
o
e
o
W
b -

¥Mean number of weed
plants per sq, yard 11 13 16 22 23 28 3k 36

Statistical signif.m»

whoa&gaan plots Mean range rank
Methods and time of
seeding 5 7 8 2 & 1 L 3
¥ean number of weed
plants per sg. yard 13 1, 14 15 16 16 21 23

Statistical signif,»»

Tyl e
wheatgrass plotn Yean rangs rank

Methods and time |
of seeding 7 4 2 S 8 1 3 k

Mean number of weed
plants per sq. yard 10 11 12 18 19 20 29 31

Statistical signif.s#
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Broadleaf weeds stand amalysis in bromegrass plots

Table 7 summarizes the mean number of broadlesaf weed plant
counts resulting from the eight methods of land preparation and time
of seeding,

The spring seasding practices with the grassland drill (methed 6),
and the fall and spring moldboard plowed plots (methods 2 and 7), had
sigrificantly fewer broadlsaf weeds than the other five methods in the
bromegrass plots, Significantly more broadlesaf weeds resulted from
the ons-way dise plow method of land preparation (methods 3 and L),
and the fall grassland drill sesdings (methed 5), when compared with
the other five methods., It was also found in the bromegrass plots
that methods 1, 5, 7, and 8§ resultad in significantly fewer broadlsaf
waeds than methods 3 and L but had significantly more weeds than

methods 2 ard &,

Broadleaf weeds stand analysis in crested wheatgrass plots

In the crested wheatgrass plots only the fall seeding by the
grassland drill (methed 5), resulted in significantly fewer broadlsaf
weads than any of the other methods of land preparation and time of
seading. No significant differences were found between ths other

seven methods.



Broadlsaf weeds stand amalysis in intermediate wheatgrass plots

As in the case of the bromegrass plots, significantly more
broadleaf woeds resulted in the ome-way disc plowed plote (methods
3 and L), then with the other six metheds. A significantly smaller
number of broadlsaf weeds resulted from moldboard plowing and spring
seeding (methods 2 and 7), and also spring seeding with the grass-
land drill (methed 6), than from the other five methods.

Seeding Rate iffect on Tams Grass and Alfalfu Stands

The bar chart in Figure XI shows the influsnce of ths rate of
seeding for cach mothod of land preparation and time of seeding on
the resulting stand counts of the tame grasses.

The bar chart in Figure XII compares the mean number of
alfalfa plants per square yard as affacted by the rate of sseding
for sach of the eight methods of land preparation and time of seeding.

The bar charts in Figure XI and XII are drawn to the same scals
and therefors provide direct comparisons of the plant numbars per
square yard for both the tame grass and the alfalfa resulting from
aach of the eight methods of land preparation and time of seeding.
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Fertilizer Treatment

The fertilizer treatment of 100 pounds per acre basis of
a mixed commercial fertiliser amalyzing ( 20-52-0), applied broad-
cast across half of all plots in sach raplieéte was not performed
until after tha stand counts were taken., Complications in obtain-
ing spreading equipment prevented incorporating this phase into the
total experiment. The fertilizer material at the rate of appli-
cation as indicated above was applied on Jums 10, 1961.

A wvisual ingpection of the plots in mid-August showed the
following obvious effescts of the fertilizer:

1. The fertilizer material had encouraged the formation of
seed heads in all tame grasses while the unfertilized areas showed
only an occasional seed head,

2. The growth of the broadleaf weeds was greater in the
fertilized areas than where no fertiliser had been applied.

3. In the grassland drill seeded plots (methods 5 and §),
the undisturbed sward showed a much greater growth, darker green |

in color, and a heavy sead set on the native grasses.

L2
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DISCUSSION

Bight combinations of tillage methods and time of seeding
were usad in the renovation of native pasture sod to establish
three different tame grasses; Bromus inermus, Agropyron desertorum
and A gropyron intermedium, each in combination with a pasture type
alfalfa named Teton. The typical native pasture site in the northern
James Valley region of South Dakota was selected for this study. A
USMA land use study of this area completed in 1959 showed nearly a
half million acres of native pasture land in the nine county region
wers in msed of re-sstablishment of vegetation or improved cover
treatment,

The equipment selescted for the renovation and seeding oper-
ations were implements most common to farms of the region to deter-
mine their suitability or adaptability to rencovating and re-seeding
mative grass pastures to improved cover.

The criteria for establishment of an improved cover were the
resulting stand counts of the new wvegetation found on uniformily
measured aresas within each seeded plot. The stand counts were made
about two months following the final seedings. This was considered
sufficient time to be certain of plant establishment and to readily
distinguish betwsen species of vegetation in the cover. Four
categories of plant species were selected for measurement as in-
fluenced by the eight combinations of tillage and seeding methods
and the time of seeding. These included the number of plants per



square yard of the tame grasses, the alfalfa, the volunteer grass:s

and the broadleaf weeds.

The importance of completely destroying the existing vege~
tation to remove competition from the naw seeding was evidenced in
this study. The grassland drill as used for introducing tames grasses
and legumes in rows into the turf of native sod proved unsatisfactory.
New seedlings of the three tame grasses and alfalfa could not compate
with the native plants of the remaining sward. It does, however,
suggest a study of modifying the grassland drills sod ripping shoss
by adding some type of furrow-opensrs to removs the sod for several
inches on sach side of the planted row.

Both the moldboard plow and the ome-way disc plow are satis-
factory implemente for destroying the existing vegetation. From the
standpoint of broadleaf weed emsrgence the moldboard plow had a
significant advantage over the one-way disc plow for two of the thres
grass seedings in that a smaller number of broadleafl weeds emsrged
to compete with the new seedings. Considering volunteer grasses and
grassy weeds, the one-way disc plow when used for spring land prepa-
ration had a significantly higher count of these speciss in two cut
of the three grass plots compared to fall disc plowing or when com-
pared to moldboard plowing. Depending on the density of the existe
ing sod and soil conditions, it may be necessary to operate a ons-
way disc plow with a 50 percent overlap as was found mecessary in
this experiment. If one is limited to the disc plow for seedbed
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preparation its use is most satisfactory when operated in the fall
with seeding coperations psrformed in the early spring.

The advantages found for the moldboard pleow for seadbed
preparation agreed with the studies of Cotton (L), Hughes and
Peterson (9), Spragus (1€), Worsslla (22) and Adams (1).

Congidering seeding aquipment, the pony press drill can be
adapted to seeding mixtures of crested wheatgrass or intermediate
wheatgrass with alfalfa, Bromegrass, dus to its bridging tendency,
would not feed uniformily through the press drill. This suggests
that there is a necessity of mixing bromegrass seed with small
amounts of either cats or barlsy to assure uniform feeding through
this typs of drill. This is a common practice in using standard
makes of grain drills.

The calibration of the drill is a necessity to obtain a
desired sseding rate. Due to the variety of species of tame grasses,
the variation in seed size and the inert content of most grass ssed
supplies many drill manufacturers do not indicate drill settings f;:r
grass seeding. This necessitates following some calibration of
equipment procedure for sach grass-lsgums mixture to be sseded. Such
a procedure is outlined in the Methods and Procsdurs, page 21.

By weighing the exact ratio of the grass seed to the alfalfa
seed in the mixture into the drill and again weighing the remaining
mixture after seeding, it was possibls to calculate exact seading
rates for aach plot. BZven with careful calibration thers were



variation extremes of 3¢ percent undar to LG percent over the
desired rate of seeding fur tame grasees.

Adequate pucking or firming of the seedbed before and after
seeding is an important consideration teo cobtaining satisfactory
stands in rerovated sed, DNus to the high organic content of the
top growth and rects of the swrd incorporated inte the solil
considerable pucking is necessary.

The ratioc of stand of ons tame grass to ancther is pro-
portional to the rate of seeding, the muber of seads per pound
and the percerntags of purs seed of the respective grasses or
legumes for a glven set of culbtural practices. This is evidanced
in the high degree of uniformity in the stands of the respsctive
grasses and alfalfa as influsnced by the factors of land prepae
ration and tims seeding., Cf these three major factors influsncing
resulting stands the eoffect of the sseding rate was the greatast
influence.

Considering ths mean stands of ths three tame grasses, the
spring seceding practices (methods 3, L and 7) wers significantly
supericr to the other five methods of land preparation and time
saeding., A mear gimilar situation was trus for alfalfe stands.
The full seeding practices (methods 1, 3 and ) preduced signifi-
cantly poorer stands of alfalfa in the crested wheatgrass and
intormediate wheatgrass plots and for brome plots (methods 1 and 3)

wera significantly poorer than the other practices. It should alsec

ba noted from the intermediate wheatgrsss plots that the alfalfa

Lé
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stands from the spring seeding practices (methods 3, L and 7) were
significantly superior to the other methods as were the grass stands.
There is therefore, ev'idsnoe that the methods producing the best
stands of tame grasses are also highly favorable to alfalfa stand
establishment,

The stands of the volunteer grasses and the grassy weeds
were significantly higher for all three grass varieties where the
grassland drill was used than for the other six methods. In both
the bromegrass and intermediate wheatgrass plots, spring ons~-way
disc plowing and spring seeding (method 8), was significantly
higher in volunteer grass and grassy weed numbers than the other
mathods except for the grassland drill cperations.

Of the eight combinations of tillage and time of sesding
methods those resulting in the fewsst broadleaf weeds, which were
uniform in the bromegrass and intermediate wheatgrass plots, were
spring seedings (methods 3, 6 and 7). Those resulting in the largest
number of broadleaf weeds for all plots were those one-way disced

(methods 3, L and 8).



SUMMARY AND CONCLUSION

This study was conducted with two underlying questions to re-
solve. Ths first was what degree of success could farmers of the
northern James Valley region of South Dakota anticipate in using
their ordinary or usual farm implements for the renovation of native
grass pastures? The second was what effect will the cultural
practices such as msthods of seedbed preparatien, fertilizing, rate
of seeding and time of seeding have upon the resulting stands of
the introduced tame grasses and alfalfa?

’What. was consideraed a typical native grass pasture site in
the region was selected in the summer of 1960. Fall tillage oper-
ations, using the farm cooperator's equipment, were performed in mid-
September and the late fall seeding practices were completed in late
October of that year. Harly spring tillage and sesding operations
wera performed in mid-April cf 1961. Uniform area stand counts of
ths tame grass, alfalfa, volunteer grasses, grassy weeds and broad-
laaf weeds in all plots were made approximately two months later,
June 7, &, 9, and 10, 1961.

The following conclusions are suggested:

1. It is highly important to destroy all or naa.rly all of the
existing vegetation when renovating mative pastures. The grassland
drill, which was tested in this study, was not designad for this
purpose. Both the moldboard plow and one-way disc plow were
satisfactory with the moldboard plow having several distinct

advan'bageﬂ .
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2. If a one-way disc plow is to be used for renovation, its
operation is bast done in the fall with seeding performed the next
spring from the standpeint of volunteer grasses and broadleaf weed
emergance.

3. For spring plowing more discing operations ars required
to destroy the sod.

L, For seeding mixtures of grass and legums seed the pony
press drill was satisfactory for both crested wheatgrass and inter-
mediate wheatgrass but unsatisfactory for bromegrass because of the
bridging tendency of that seed.

5. A pony press drill is difficult to calibrate for seeding
mixtures of grasses and legumes but this should be performed to
approach accurate seeding rates.

6. Because of the high organic content of the vegetative
cover, adequate firming of the seadbed prior to and after seeding
is highly important in obtaining stands.

7. The ratio of stand of one tame grass to another is
proportional to the rate of seeding, the number of sseds per pound,
and the percentage of pure, livs seed of the respective grasses for
any given set of cultural practices.

8. Barly spring seeding for all three grasses and alfalfa,
regardless of the seedbed preparation method, produced superior
stands.

9. The practice of late fall seeding of alfalfa, if con-
sidersd at all, should consider a seed source which is high in



hard seed content.

10. The largest number of broadleaf weeds resulted from the
use of the oms-way disc plow.

11. The use of a commercial fertilizer applied broadcast
after the grass and legume seedlings are established will en-
courage the volunteer grasses and broadleaf weeds to greater
competition with the new seeding., Its use should be considered
either prior to seeding or possibly at the time of plowing to
hasten the decompesition of the organic matter.



1.

2,

3.

9.

10.

11.

12.

13.

LITERATURE CITED

Adams, M. V,, and Ceo. Semeniuk. 1958. Teton Alfalfa. 8. Dak.
Agri' Emu Sta'o Bul- h690

Ahlgren, H. L., ot al. 1946. Yields of Renovated and Unimproved
Permarent Pastures on Sloping Land in Southern Wisconsin.
Jour. Amer. Soc. Agron. 38:91L-922,

Collins, Wilkie Jr. 1937. Use of the Ordimary Grain Drill in
Seeding Crasses. Agron. Div. Pamph., 5.0.S8., Lincoln, Nabr.,

Cotton, J. S. 1910, Improvement of Pastures in Zastern New
York and the New Englﬂw States. [: 9% 3% ; ¥ W Cire. 29.

Conservation Needs Study Committee for South Dakota. 1962.
Soil Conservation Needs Study for South Daketa. 75 p.

Fuelleman, R. F., and L. F. Graber. 1938. Renovation and its
affect on the Population of Veeds in Pastures. Jour. Amer.
Soc. Agron. 30:616~623.

Graber, L. F. 1936. Renovating Bluegrass Pastures. Wisc. Agri.
Expn St&. Circ. 2770

Hein, Mason A. 1951, Forages. Hughes, Heath and Metecalf.
Towa State College Press, 593 p.

Hug)ﬁa’ H. B., and M, Lc Paterson. 19h6. B“ﬂding mt‘hr
Pastures. Iowa Farm Soil Report, T:lL-18.

Kurtz, Srvin, et al. 1960. Preliminary Guide, Pastures of
Tastorn South Dakota. 3.M.C.8, #515, Part II.

Murphy, R. P., and A, C. Arny. 1939. The Imergence of Grass
and Legume Seedlings Planted at Different Depths in Five
Textured Soil Types. Jour. Amer. Soc. Agron., 31317-29.

Norgaard, U. J. 19LL. Suggestions on Seeding South Dakota
Pastures with Perennial Grasses and Legumes. Ext. Cire. 323.

Ross, J. C. 1962, Cahe Intermediate Wheatgrass. S. Dak. Sxp.
Sta. Bul. 506. 3 p.

Ross, J. G. 1951, Homesteader Bromegrass. S. Dak. Farm and
Home Research Winter Qtly., Vol. II.



15.

16.

17.

18.

19.

21.

22.

23-

Scholl, J. M., et al. 1955. Renowation can Double Pasture
Production, Iowa Farm Science, 9 (9):7-8.

Short, L. R. 19h43. Reseeding to Increass ths Yield of Montama
Rangelands. U.8.D.A., Farmers Bul., No. 192kL.

Smith, R, M., et al. 1945. Some Bxperiences in Revegetating
Poor Hill land Pastures in West Virginia. Soil Sci. Soc. Amer.
Proc. p. 200-207.

Spragus, V. C., et al. 1947. Pasture Renovation: Seedbad Prep-
aration, Sesdling Gstablishment, and Subsequent Yields. Jour.
Amer. Soc. Agron., 39:12-25,

Westover, H. L. 1950, Crested Wheatgrass. lLeaflet No. 10k,
U.S.D.A.

wheeler, W. A. 1950. Forage and Pasture Crops. D. Van
Nostrand Co. Ine., New York.

‘dhite, We Jo’ and W, H., Horrer, 19,43. The Winter Survival of
Orass and Legume Plants in Fall Sown Plots. Sci. Agriec. 23
399-408 .,

Worzella, W. W., et al, 1953. Grasses and Legumss Production
and Management in South Dakota. Agric. Bxp. Sta. Bul. L27.

Youngman, V., et al. 1957. Seeding Perennial Grasses and
Permanent Pastures. U.S.D.A. Cire, No. 1957,



Axparimental Design

Table 8.

APPENDIX
e ot it i I WL, . e e i
i I i
l!...._.....b.l 3!!!.!:&! i.bl_l....l
S } o o -.f
i I i
3
i e e Bh ol P it o Bl
| | | -] a |
f i 1 i
SRR o - - i o e ol v Al e b s wne
i . i i
IIJIRI .l.l..o_....bl -~ i
| - a 1
| m | i
Q O
A S O L, R g -8 3
]
8 ' o g ! 9 at
. e -
“Fded LZale) s lgl
I I I £
5 <2 (2} 1 . |
&y
{ © i e |
I a § - - I
o wealie Bnd i sk SN I N
I e o
.|l||||1|Lmll 1 T
T . i o i A S N I
I - ey I 5 i
I © | o £ 3
I i i
I | I
P~ A2 2]
1] 1)

N i,
e S S S S T T e e S T I T

- e
e T L TS A

Seetion 13, T-127, R-€3

3
%9

Brown County South Dakota

S.%. 5 of the $.5. 4 of the S.VW.

Location:

Seven miles west, three milss north and # mils west of

Directions

Houghton, South Dakota

53



	Revegetating Native Grass Pastures with Tame Grasses and Alfalfa in the Northern James Valley Region of South Dakota
	Recommended Citation

	tmp.1543527372.pdf.WArXX

