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~ ‘Effects of Some

" CULTURAL PRACTICES ON
GRASS PRODUCTION at
Mandan, North Dakots

BT Jessg L. McWiterams,® plant meicrials technician, Soil Conscrvelion Service
SUMMARY

The use of grass, boih in soil conservation and general agricultural
operations, has increased considerably during the last two decades.
To determine cultural practices needed to insure the most rapid and
consistent establishunent of grasses under Northern Great Plains con-
ditions, the Soil Conservation Service Nursery set up in 1942 a series
of studies at Mandan, N, Dak. The practices studied were widths of
row spacings for the production of grass seed; dates, depths and rates
of seeding, and seedings of grass nud grass-legume mixtures.

This project was carried on in cooperation with the Burean of Plant
Industry, Soils, and Agricultural Engineering and the North Dakota
Agricultural Experviment Station.

Results of tests with different row spacings indicate that, in general,
30-inch rows are the best for grass-seed production. Russian wildrye
is an exceplion, for it requires row spacings ot 36 inches or more for
satisfactory seed yields. WWhile the grass stands are from 1 to 3 vears
old, however, satisfactory yields are obtained from 18-inch rows.
Over that age, the 18-inch rows produce poorly while the 30- and 42-
Inch rows continue to produce satisfactorily.

Both the depth and date of seeding have marked effects on the
establishment of stands of grasses. Cool-season grasses produce satis- -
factory stands from seeding depths of 14 to 1 inch, but generally they =
produce better stands from seedings at a depth of 14 inch. Soms’,
species, however, produce better stands from 1l-inch-deep seedings®
when they are seeded in the spring. Poor stands result from all seed-
ings at depths greater than 1 inch. Warm-season grasses produce
satisfactory stands from seedings at depths of 4 to 14 inch, but seed-
ing depths greater than 14 inch generally resulted in poorer stands.

With the exception of western wheatgrass, cool-season grasses pro-
duce better stands from early fall seedings {September 5 to September
20) than from late fail or spring seedings. The best stands of western
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-*The author gritefully acknowledpes the cooperation nnd assistance of G. A.
Rogler, research agronomist, Pield Crops Resenrch Branch, and R. W, Carpenter,
formerly research agronomist, Soii nnd VWnter Conservaiion Hesenrch Branch,
Agricultaral Research Service, Northern Grent IMains Field Station, Mandnn,
N, Dak.
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wheatgrass are obtained from midfall scedings (Oectober 10). Late
spring seedings generally result in poor stands of all cool-season
grasses, but, satisfactory stands can vsually be obtained from seedings
between April 5 and 20. The best stands of warm-season grasses are
obtained from scedings between April 20 and May 10, Results from
Jdater seedings generally are poor.

Seeding rates affect both the stand establishment and forage yields
of grusses, although some species produce satisfactory stunds and
vields from lower seeding rates than do others. A seeding rate of 4
pounds per acre produced satisfactory stands of switchgrass and side-
oats grama. This vate, however. waz not sullicient to produce salis-
factory stands of erested whealgrass, Russian wildrye, ov green needle-
grass. The stand of western wheatgrass produced by 3-ponnd-per-
acre seeding was not satisfactory until it was 3 years old. Seeding
ratex of 3 pounds per acre produced satisfactory ctands of Canada
wildrye, smooth bromegrass, blue grama. wnd big bluesfem.  Eight
pounds of seed per acre were necded to produce satisfactory stands
of crested whoeatgrass, Russian wildeye, and green needlegrass. In
most cases, forage yields from the light reeding rater ore Tower in new
stands but they inerease and hecome equal to or greater than yields
from the heavier seeding rates when the stands become slder.  In no
ease in the tests, with the possible exception of green necdiegrass, did
seeding rales greater than W ponnds per aeve result 1o better stands
or mnereased yields,

Yields of grass mixtures ave dependent on the species composition
of the mixture.  The individual species in these rests yielded the sume
when grown in a grass mixture as when grown alone,  Legumes in
grass mixtures have a twotold effect on the forage yield. Ifirst, the
production by the legume itselt increases the forage vield.  Secondly,
there is ai inerease in the yvields of the grasses as a result of the legume
being included in the mixture. The addition of hiennial sweetclover
to a mixture of cool-season grasses inereased the yvield of the grasses up
to 2 yeurs after the clover had disappeared from the mixinre.

Aggressive sod-forming grasses, such as intermediate wheatgrass
and smooth hromegrass, fend to crowd ont other specles in mixtures.
Mixtures maintain their original composition hetter when each species
is seedled sepurately in alternate vows than when they are mixed in the
rows, but the vields ave comparable when the composition iy the sume.

SOILS AND TOPOCRAPHY

The truct of land wheve these studies were carried ont is located
an the benel above the Missourt River about 2 miles northeast of Man-
dan, N. Dak. (fig. 1).2 Tbs elevalion js L1700 feet above mean sea
Jevel, The predominant soil type is Morton silt loam, which 13 a deep,
medinm-textured, permeable, upland soil. Topography of the area
is nearty level, with an overall slope to the east and north of about
2 percent.  This is Class 1L land undev the Jand-capability classifica-
tion. Prior to the first grnsgs plantings in 1842, i had been under
cantinuous enltivation for 30 years or move.

T, OWL Anstin and W, Corpender planned and initisted the sindies in 142,
(. L. Reafs took over the work in 19403, and L. G, Wolle in 1946, The project
was ngsigaed o the author jn 1HT. :
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Fuaue L General view ol arei mear Mandue, No Dabe, an which the HUrsery
1rials were condoeted, Missourt River Dlutls in e distaoer. D the fore-
wrond, erestl wleslarnss 1o the [efn, el Bronwerr =< on the vl aed heo
Adrilled fnewhes soebbie I tle fadf of B2 aaed phiotogeapbied 2 3 esies ltoer,

CLIMATHD INFORMATION

The elimate of (his arvea I chtssed as sewdarid. Precipitation is
vitrinble from yearvo yonr in botloomonn and disteibition, A veragoe
annmal precipitation s 1559 Taehes, bug precipivuion ranged daving
e conrse of these stadies Trom 2100 inehes 0 LR (o 1371 iiehes
i s The preeipitation b= charmeterized by heavy mins in e
~pring andoearhy sieer wnd ehi dndall and suow in a0l and
winter.  Nuormallvoalmnst 50 percent of the sl precipitation falls
m the 3 month= of May.Junes and Julys and about 75 perecin of the
mmkad Totad 1= received dueing ihe growinge season, April 1o Sep-
tember3os e s genern iy the month of hesviest precipitatian,

FThearea i~ ~nbject ta severe deyving witeds daring all seasons of ihe
e Prevadling wind diveciion j= west or northwest.  Hot. dry.
=outherly winds i the <unnmer frequent by damage crops seversly,

Season evaporation, April 1 to Seprember 30, Fronn a free-wator sir-
Face raneed duving the eonrse of the stdios Trony 235,010 Tnehies in
R 1o S22 dnehes in 104G,

The average die af the s killing frose o the spring i= May 11
and of the firsy kiling Fro=t b the falbis September 26, with e average
Frost-Tree period of 155 day-,

SIfartnation eaninined in Phis o section wias tnhoen Feoon e Pfecarmds of e
Nerthern Greeat Plafus Fichd Sotion aond Deom e 178, Prsparettnent o Sseien].
e Yestehonlt Sor BREL Climsie el Man.




" Tance 1. —Ulzmatw (lai’a. from USDA Northern Grreat Plains Field Statzon Mandan, N. Dcﬂc 1.943-48

MEAN TEMPERATURES

s

[E— SO kol

Year Jan, eb, . Apr. M l June l, July E Aug, % Sept. ot f Dee.  |Apr~Aug. Axuiunl
i

o . A 2, SR LS A LY A L <, i -, 2, A o,
Average 191548 : ) 5 64 1 724 69
1043, . .. 1 et 18 L6272 69
1944 T , ; : 9. 60 69 67
1945 .0 14 5 58 701 69
1046 | _ ‘ 650 731 67
1947 L : 1 : ; 817 72 71
148 T 1 : 3 63+ 70 71

PRECIPITATION

Inches Inches z s Inches Tuches — Inches | Tnches Inches ( i 3 . Tnches Inches
\verng.,c 191548 .1 0.37 0. 43 0. 1. 52 2,03 3.20 . 2,41 1.45 1. 39 0.4 . 62 0. 10. 70 15. 59
943 .. .55 1. 6 . 1. 95 7.6 1. 56 . 20 L1600 156 . 19115, 25 21. 15
.49 . 1. 3. 13 . L6700 319 1170 Co3.44 1 13. 756 19. 46
250 1,01 I I 54 L4 848 185 . .53 .6l 9.76 1 14.65
. 63 1. 36 1. L8138 .25 1.28 1 2.36 . 56 L2 8. 76 16.77
.15 . : 90 .73 . 3.21 ¢ P N T N i .15 . 3¢ l4 73 21. 11
.95 410 8. - .80 {-2.28 .08 LGt 34 . . 9. 69 13.71

GROWING-SEASON . DATA

; Frost-{re T g1 i
Tast killing frost, spring i First killing frost, fall F I)O;rtmfaw "‘){;,l;?_'ggiegj

i Days Inches
1043, . ... .. ; o May 12 . L . September 9 . 120 28

1944 . L. - . May 4. . . . ~ .4 October 7._.. . . . 156 26. 77
1945, ... .0 o e-i.p May 13 . e .| September 24 . I ! 27. 47
946 e ae e e w2} May 11, R o} September27 .. .. .. .. ( 32, 82
: o cv el May 19, e i September 21 . ... .. 28. 90

April 19, ... . ... . .2l October 8_..__.._. ) 31. 81

FYNIINOTIOV 50 'TdAA 'S "N ‘4601 NILATING TVOINHOHL
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Summers are short and warm ; winters are long and cold. Minimum
winter temperatures of —30° F. are normal, and as low as —46° F.
has been recorded. Maximum temperatures of 100° F. or more may
he expected during midsummer,

A tabulation of climatic data for the perind 1943 through 1948 is
given in table 1.

EFFECTS OF ROW SPACINGS ON SEED YIELDS OF GRASSES

MEeTEODS OF STUDY

Crested wheatgrass (dgropyron desertorum), smooth bromegrass
(Bromus inermis), Canada wildrye (Elymus canadensis), Russian
wildrye (E. junceus), green needlegrass ( Stipa viridula), and swiich-
grass (Panicum virgatum) were nsed. Plantings were nude in 3 vep-
lications of a randomized block design in plots 50 feet by 12 feet. Row
spacings of 18, 30, and 42 inches were used for each species, with addi-
tional spacings of 6, 12, and 36 inches for Russian wildrye. The
seedbed was well prepared. Seedings were all made at a uniform,
depth of 14 inch with a hand seeder with good deptlh control and
equipped with a covering device and packer wheel. The same drili
setting was used on all row spacings, which gave the same seed spacing
within the row. Seeding rates were approximately 10 pounds per
acre with vows 18 inches apart, 6 pounds per acre for the 30-inch row
spacings, and 4 pounds per acre for the 42-inch row spacings.

The first plantings were made in April 1942, but a severe infestation
of footrot disease depleted the stands so badly that they had to be
reseeded in April 1943. Excellent stands of all species were obtained
irom the 1943 seedings. All plots were cultivated from 1 to 3 times
per year to control weed growth. The cultivations were more fre-
quent when the stands were young. The first seed harvest was in 1944.
An area of 0.001 acre from the center rows in each plot was harvested
by hand with a sickle. Samples were dried and hand threshed and
the yields computed in pounds per acre.

Tswex 2.—Yields por acre for 5 years of crested wheatgrass seed from
seedings made in 1943, with row spacings of 18, 30, und 42 inches

. Raow sparings in Inches . " Least slg-
Year s s em— e eem e e emesl Bl 1D nifleant
! 18 20 42 i ditferenee

Ponaily Paunds  + Pownds

1044 oL . 388, @
1946 . ... ... . .. 420; 470 387 2: ()
1946.... ... . 007 125 216 1310.39 | 154
..+ 1084 rTy - 132,68 | 44
30 ! 56 5 44 @®

s
i S S —
i
£
i
H
f

5-year average L 1s2 . 08 5: 118 @)

! F walues in this and suceeeding tubles were determined by the method set
forth in the book, “Stalistical Methods,” by Ceorge W, Snedecor, and checked
for gignificance in Fischer's Tables.

2 Not significant.

3 Bignificant af the S-pereent level,

s
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CRESTED WWHEATGHRASS

In the first 2 years of hawvest, 1944 and 1945, crested wheatgrass
with both 18- and 30-inch row spacings produced the highest. yields of
seed per acre (table 2}. During the iast 3 years of the tests, the yields
were larger from the 30- and 42-inch rows.  The 5-year-average yields
also were larger from the wider-spaced rows, but the differences were
not signific: wt. The highest yield—470 pounds of seed per ncre—
was obtained from 30-inch rows in the second harvest vear.

SMOOTH BEOMEGRASS

The effects of different row spacings were more appavent in the
yields of smooth bromegrass seed than in the case of crested wleat-
grass. There were qwmﬁ('.mf differences in yields every year (table
3). Seed yields in pounfh per sere in the first harvest year were
largest from the rows with a 30-inch spucing and lowest trom the 42-
mch rows.  After the first year, yields from the 18-inch rows were

~lowest. The highest yield— 306 ])nund‘; ot seed per acre—was obtained

from 42-inch rows in the second h‘uvekt year. The sced yield from
the 18-inch rows was 30 percent less in the second year than in the
first, In the same vear, the vields from the 30-inch rows declined
only 2G percent, but the vields from fhe 42 Snch rows increased 63
Percent.

CANADA WILDRYE

Rows with 30-inch spacings produced the highest per-acre yields
of Canada w |lc]1 ve seed in 4 out of the i test years (table 4). Unlike
smooth bromegrass and crested wheatgrass, seed yvields from the 18-
inch rows of Canada witdrye held up fairty well throughout the tests.
The highest yield—752 ponnds of seed per acre—was obtained from
49-inch rows in the secand harvest year.

RUSSTAN WILDRYE

Seed yields of Russian wildrye incrensed ns row spacing increased
up fo and mehuding 36 inches (table 5). The highest yield—280
pounds of seed per acre—was obtained from the 3G-|nch rows in the
first year of harvest. This species was not harvested in 1944 or 1948
because the amount of seed it produced was so small. Seed yields
from the closer-spaced rows—G6. 12, and 18 inches—wvere poor.

An addifional planting of Russian wildrye was made in April 1947,
using row spacings of 36, 42, 48, 60, and 72 inches. T'wo-year results,
1949 and 1950, ave available from this planting. In 1949, the seed
yields 111CLe.1==ed with increased row spiacings up to and mc]udmrr the
60-inch spacing (fig. 2). Yields ure given in fable 6.

There was no slgmhmnt difference in these vields, the F value for
significance at the b-percent level heing 3.84.

CHEEN NEEDLEGRASS

Green needlegrass produced higher per-acre seed yields from bath
~the 30- and 42-inch row spaciugs than from the 18- inch rows {table 7).
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 Tapim 8.—Yiclds per acre for 4 years of smooth bromegrass seed from.:
. seedings made in 1943, with vew spacings of 18, 30, and 42 inches

—— ;
- ' ; 1 .

Row spreligs i inchoes . i Least sig-

Fovaluet ] nificant

s [ 0 | m difference

Pounds Poundy | Fonnde
! 294 | 194

; 2,
117 218 306 18
20 . 75 ! 73 - 10
5.

2.

1

72, 128 M5

d-year average. .. ... _.. 1 79 - 180

1 See table 2, footucte 1,
? Bignificant at the 5-pereent lovel.
3 Not significaut.

‘FanLe 4—Tields per acre for & years of Canada wildrye seed from.
seedings made in 1943, with vow spacings of 18, 30. and 48 inches

ow spacings i inehes ‘ Lenst sie-
T T e m s —em = me— - Foyplue D nificant
is K] g s differenee

Fou ey Faunds Poirdy ;

94 el 356 536 410 B L 123
MMEa L L L. 725 - 748 782 .19 *
046 .. . .. .__ .. e 204 254 246 .33 I {*)
147 L. . . . 196 375 243 4. 56 3
IS L A0 96 52 1214, 352 28

J-year average.. . . .. . Bi1H 102 - 357 .88 " 36

!t Bee table 2, footnote |,
2 Bignificant at the 5-percent level,
3 Not significant,

o Lﬁg .

o
s
ERREN;

IFrrouRe 2.—Part of a 40-acve ficld of Rossian wildeye sceded in rows spaced at 42
inches 5 years previously, The spacing between rows wis incroased to 85
Inches by plowing out every other Iow.

30474733 2
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Tase 5.—Yields per aore for 8 years of Russian wildrye seed from
seedings made in 1945, with row spacings of 6, 18, 18, 24, 30, 36, and
48 inches

Row spacings in lnclies T.east sig-
‘E‘ valne ! nificant
12 diference

1 Poyniis : an.:rfs Poamds i. I’omeda i Porma’x I’ouﬂda Ponnis

I 41t 8t 2I5 : 143 + 280, 231 1232,

: 12 23, 31 67 114 ] 4

1947_-____4 | ¢+ 88 63 102 1 T 2§,

131

i
i
: 1
3-year: ! :
aver- | : ; : - 1
|

age..., 18 ; : 163 1 159

1 See t'lble footnct(' i.
? Signihcant at the 1- percent level,
3 Bignificant at the 3-pereent level,

TavLe 8.—Xields per acre for 2 years of Russian wildrye seed from
seedings made in 1047, with row spucings of 413, 48, 60, and 72
inches

Ty <|J.1('1n;,.s in inches :
. e e e B gl
a2 A5 60 i 72

Fonmfy = Poimdy Polrils : FPowmis :
1949 L e aoooao 1G7 - 171 207 ¢ 138 1. 16
1950, e 213 l 210 244 ! 926 : : L9097

! See table 2, fooinote 1.

Tasre T—XYields per acre for 3 years of green- :*aeed(egmss seed from
seedings made in 1943, with row spacings of 18, 80, and 42 inches

How spaetigs in luches Least siy-

1 ; Fovaluet | nificany
i5 % a0 ] ! ditfercnee
.

Pownds Pounde : Patinidy
233 a4 2

: )
7 267 , 44 v
2 300 4. ]

U945__.. . ... .. 3
1946 . .. o Y
TS . 9

3-year nverage : 278 280

I See table 2, footnote 1.
2 Not significant,
3 Bignificant at the 5-percent level.

The 42-inch rows prodnced the highest yields, except in the first year,
but, the difference in yields from the 30- and 42-inch rows was noé
large enough to be significant. The highest yield—350 pounds of seed
per acre—was obtained from 30-inch vows in the first harvest year.
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The 42-inch rows made their best yield in the Iast year of the tests,
whereas both 18- and 80-inch rows made their best yields in the first
year.

SWITCHGRASS

Seed vields of switchgrass from rows with 18-inch spacing was
higher than the yields fvom cither 30- or 42-inch vows the first year
and about equal to them the second vear (fable 8). Yields from the
18-inch rows declined as the stand became older, however, and were
only ¢ pounds per acre in the fifth vear. 'The highest yvield—341
pounds of seed per acre——was obtained from 42-inch vows in the second
vear. Yields trom 30- and 42-inch rows did not differ signifieantly
until the fifth year, when the 42-inch rows yviekled move than twice
as much seed as the 50-inch rows.

Tanre 8.—TYields per arve for 3 years of switehgrass seed from seedings
wmade in 1943, with row spacings of 18, 30, and 42 inckes

Bow spacings it Inefhes © Lenst ske- -

: - o= — = — - Foealue !+ nifieant
s uy i 12 - liference

Pounds | Powndy  © Pounds
171 101 . I
311 343 . 34
90 ¢ O 176
66 123 19

: G 137

D-vear Bverage. | S : i78
L fee fable 2, tooinote 1,
* Significnt at -pereent lovel,
I Not significant,

EFFLECTS OF DATE AND DEPTH OF SEEDING ON
STAND ESTABLISHMUENT OF GCRASSIES

MuTnons axp Purpross

This study was for determination of dates and depths of seeding
that eonsistently wonld produce the best stands of several of the more
mnportant species of grasses,  Crested wheatgeass, western wheat-
grass, Russinn wildrye. Cannda wildeye. smooth hromegrass, nnd green
needlegrass were the cool-season grasses used. The warm-season
grasses were side-onts grama (Boutelona enrtipendulay. blue grama
(B. gracilis), big bluestemy (Lndropogon geradiy, and switehgrass,

All seedings were mide on a uniform seedbed—wheal stubble 8 to
10 inches tall, withour scedbed preparation.  Grain stubble is com-
monly used for w seedbed for grass in this area. Seedings were made
m 8 replications of a randomized hlock design, with plots ¢ feet by
20 fect.

Each muin plot contained a single species seeded on a single date,
with subplots of different seeding depihs.  Thus, each plot of cool-
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season grass contained nine rows, of which three rows were seeded at
14-inch depth, three rows at 1-inch depth, and three rows at 114-inch
depth. Since four different depths were used for warm-season
species, each main plot contained 12 rows. Seeding depths were 1,
inch, 15 inch, 1 inch, and 134 inches for big bluestem and switchgrass,
and 14 inch, 34 inch, 34 inch, and 1 inch for blue grama and side-oats
grama.

Grass rows were seeded 6 inches apart befween the stubble rows. - A
hand seeder, with an adjustable shoe which could be set to gage the
depth accurately, was used for all scedings.  The seeder was equipped
with a covering device and packer wheels. Seeding rates were 8
pounds ner acre for switchgrass and blue grama; 10 pounds per acre
for side-oats grama. big bluestem, erested whentgrass, Russian wildrye,
and green needlegruss; and 15 pounds per acre for the other species.

The dates ot seeding of the cool-season grasses were September 5,
September 20, October 10, November 1. April 5, April 20, and May 10.
For the warm-season grasses, the dates were April 20, May 10, June 1,
and June 20. Owing ro weather conditions, it was not always possible
to make seedings on the selected dates, and at times some seeding dutes
were skipped entively. In most cases, however, seedings were made
within 5 days of the selected date.

Seedings were made each yenr from 1942 fo 1948, Each seeding
was kept through the second year in order to check final stand estab-
lishment. The field was then plowed and secded to wheat to provide
seedbeds for the next year’s plantings.

Emergence counts were made @ month to G weeks nfter seeding,
except ftor Tate fall seedings on which counfs were made about the
following May 1. Final established stands were defermined about a
year after the emergence count,  Stund determinations were not made

y actual plant counts, but were estimated on the basis of total plant
population foreach individual seeding. They were expressed in terms
of the percentages of the ground that would be covered by the mature
plants. A stand of 63 percent or more was considered satisfactory if
applied to field-seale operations.

Staxn EsTArLisnMeEsT—Co0L-8E450% GRASSES

Table ) gives the 6-year average emergence and average established
stands, in percent, of cool-season gragses. In general, there was little
difference in stands obtained from %4- and I-inch seeding depths.
Stands were reduced considerably when the sceding depths were in-
creased to 114 inches, however. Only green ncedlegrass produced
what wonld be considered a satisfactory stand at this seeding depth.

Cool-season grasses produced better stands from fall seedings than
from spring scedings. In several instances, emergence from early
spring seedings was very good but final established stands were poor.
Observations Indicate that scedings from late spring plantings suffer
more from foofrof. disease than do early spring or fall seedings.

Crested wheafgrass seeded on September 20 at a depth of 14 inch.
produced the best average stands—=84 percent (fig. 3). Stands from
September 20 seedings at w depth of 1 inch and from September 5
seedings at both 14- and 1-inch depths were atmost as good.  The later
fall and the Aprl 5 scedings at o depth of 14 inch produced satisfac-
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Tasrs 9—dwerage emergence stands and average established stands
about a year later for cool-season grasses from various dates and
depths of seeding, 1942-48

Speelos

Dapths of seeding—

Seeding dates

1% fmels

1 inch I

144 ineh

. stad 1

1

- ! Estab-
lished } Emer- 5 Jiched
¢ | sund

Crested wheat- |

. Percent

September 5
September 20
October 10 ... !

it Navember 1

i1 April 5 :
HTAprid 20 ... _._ -
Wlay 10 :

Percent
51
3o
74 '
G3 .
75
84 3

78

184 |

75
75
3t

: Pereent
P84

a3
74
67
6
43
3G

I3 1
Pereent | Percemt | Pereent
31 35

Western wheat- '
Fo4 T S

! 'September 5

September 20
QOetober 10
ijen_:ber 1

Smooth brome- |
ErASS..cooos

8 [September 5 :
[September 20 :

October 10

“Canadewildrye

fSeptember 5 :
September 20, .. _ '
October 10 :
Xovember 1

dAdprid 5. Lo,

Aprif 20_ . _ . ___

Russian wildrye!

+ October 10, __. .. :

i{September 5 '
1 September 26G_____ !

t

November 1...__.
April b .o ...

HAprii 20..... ..
\1'[3-}' 14

Green newdle-

{September 5
September 20

Qcotober 10
U November Lo ...
NAprits. Lol
AApr 20. L

WMay 102

! Best established stand for species,
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-
e

80

80
70 -
60 —
50 —
40 -}
30
20 |
10
|

ALL SEEDINGS
FAILED

PERCENT STAND

Il

DEPTH | L by il L L it
ancnesy |2 V| B R [ E o | E s S
DATE [SEPT. 5 |SEPT. 20[ OCT. 10| NOV. | |APRIL 5 |APRIL 20] MAY IO

Freupe 3—Bstablished stands of ceesiod whealgrass Prom varions dales and
depths of seeding,  Peveent siands are averages of § rears” resalis, 14348,
Mandan, N, Dak,

20 —
80 —
7O
60 —

50 —
40
30—
20 —
10

i S Y B Y O T
aneres) |2 P12l N gl | e gl g M1z T ig e ) I

DATE SEPT. 5 ISEPT 20| OCT. 10 | NOV. | |APRIL 5[APRH. 20| MAY 10

Breecns 4—Fstabliched =tands of western whentzmess From varisns dates and
depths of seeding, ercent stands are averages of 6 yeurs' rosolbs, 14548,
Mandan, N, Ll

90—

80

70

60—

50—

40—

30 - l
1R T )z

PERCENT STAND
ALL SEEDINGS

PERCENT STAND

Lyl L L1 el L i L
R IR A LY z iz

SEE—”T. 5 [SEPT. 20| OCT. 10 | NOV, | |APRIL 5 |APRIL 20{ MAY IO

Fioung S—~Established stands of smoolh bromegrass from various dates aml
depths of seeding.  Pereent stionds are averiges of § years' resalls, 10405,
Mandun, N, Dak,
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90
801
70—
60 -
50 —
40
30

20 —

g
DEPTH L I il Lo |_|- 4 R 1] £ ||_
{INCHES} 2 2j 2 2|l 2 2] 2 2y 2 4
DATE . SEPT. 20 GCT. 10| NOV. | [APRIL 5 [APRIL 20| MAY IO

trrovee G---lxiadtished srands of Conada wildreye grrss from varions dates and
deptlts of seeding, Percont stands are avorages of 6 years” resulis, 135-48,
Mandan, X, Lk,

PERCENT STAND

tovy stands, but Iater spring seedings did not.  Seedings at depth of
134 inches produced no satisfactory stands,

Best: results with western wheatgriss were obtained from the Octo-
ber 10 seedings at both the I14- and l-inch seeding depths (Hg. 4).
Lven seedings made at a depth of 115 inches on this date produced a
65-percent average stand.  The onrlier fall weedings at both 14- and
1-inch depths produced stands of 72 percent or more.  The November
1 and al) sprimg seedings failed to produce satisfactory stands.

The best nverage stands of smooth bromegiass were obtained from
September 3 seedings at depths of 1o and 1 ineli—96 misd 94 percent.
vespeetvely (fig, 3}, The only othier satisfactory stands—79 percent—
- resulted from Sepreniber seedings at hoth the 15- and 1-inch depths.
Seedings al a depth of 114 inches produced no satisfactory stands,

Relatively poor stunds were obtained from Canada wildrye (fig. 6).
‘The best averige—6% percent—was obtaied from September 5 seed-
mgs at a depth of | ineh. Seedings at the La-inch depth on this date
prochiced avernge stands of 64 percent.  No other seedings produced
satistactory stands,

20 —
80 —
70 —
80
50 5
48 —
30 —
20 -

© ] 11 MM N

OEPTH [ L, il il e, bl ey il Ly
(m;;HEs]z"aa"za"az"za”z?"z“a‘”i

CATE SEPT, 5 |SEPT 20] CCT. 10 | NGOV 1 |APRIL 5 |APRIL 20| MAY IO
Freuke T.—Bstablixhed shivnds of Bossian wildrye grass from varions dates and
depthy of seeding.  Pereent siands are averages of § vears' resulis, 104348,
Mandan, N, Dak.

PERCENT STAND
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20
80
70
60
50—
40 —
30 -

PERCENT STAND

£ L L i s 1L 1
z 4 |2 z | |2 = It sl 5 | 12
SEPT. 5 |SEPT. 20| OCT. 10 | NOV. | |APRIL 5 |[APRY 20| MaY 10
Freune S.—~kstablishiel siiumls of green needlegrass: feom vurionus dates and depths

of geeding.  Dereent shinds= are dveraoes of 6 yenrs results, 104348, Mandlan,
N. Dak,

The best average stand of Russian wildive—73 percent—was ob-
tained from September 20 sealings at the 15-ineh depth (Hg. 7). Sep-
tember 5 and October 10 seedings at adepth of 1. inch also produced
satrsfactory stands—T0 and 69 peveent. respecrively.  Stands from all
other seedings were lesg than 63 percent.

Green needlegrass showed the preatest adaptability of any of the
cool-season grasses, producing satisfactory stands from 9 different
combinations of seeding (ates and depths {fig. %), The best avernae
stands—00 percent—iwere ohtained fron both the Septemsber 5 and
October 18 seedings at a depth of 1 inch. Al full seedings at the
J-inch depth praduced avernge stands of over ©5 percent. The high-
est average stand from spring plantings was 63 percent, obtained from
April 20 seedings at 1-inele dopths. Ntands from the other spring
plantings were poor.

Sraxe Esrasusnyest  Wany-Seasos CRasses

Table 10 gives the G-year average emergence and the average estub-
lished stands. in percent, of the swarm-season grasses, The April 20 and
May 10 plantings generally produced befter =tands than later plant.-
ings, and seeclings al 13- and Va-inch depths produeed better stands
than deeper seedings.

Blue grama mude average stands of 98 and 97 pereent from May 10
seedings at depths of 1 and 14 inch. respectively (8z.9). These were
the best. April 20 seedings at depthis 0f 1 and 14 inch produced stands
of 95 percent and 82 percent. respectively. Results from June seed-
ings were much poorer. The beat—a GG-percent stand—eame from
the Juve 1 seedings at {he 14-inch depth. No sutisfactory stands
were obfained from the June 20 plantings. A1l seedings deeper than
T4 inch vesulted in decreased stants. :

All side-oats grama seedings 14 to 14 ineh deep produced satisfac-
tory stands (fig. 10). The best avernge stunds were from April 20
seedings—9S percent from the l4-inch seeding depth and 97 percent
from the 34-inch depth. The May 10 seedings were almost as good,
the 3, - and 4-inch seeding depths producing 90 and 93 pereent stands,
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- _ Tasie 10.—Aterage emergence and average established stands about
& year later for warm-season grasses from various dates and depths
of seeding, 194348

Depths of scedlng—

!
3-ineh Meinch |
Speeies ! Secding dates
H 1 B
Estab-| o | Estab-| _|Estab-
Emer-| figed l?‘g”'i Uisher 1?”‘3‘; f tisted
BOACE L stand | PR 4 srana 3 EOHER 1 stang

T{-ingh

Per- 1 Her- | Per- er- é Frr- I Per-
. cent ¢ cent [ cend cent | ocenmt | ocend |
o BURCRIR R
May 210_-.__..; €63 1'498, 2OO97 . 46y,
Blue'grama. ... P36 66 45 62} 18, 291
Jure 200 .__F 17 200 23, 21 M 16

April g ..., 62 971 61 '48 . 5 84!
May 10 ' 60 90, 70 93 ;76
Qdunel._ .. .0 39 77 . 68. 72 -27
Tune 20, .- 42 . 81 44 88 | 1

i

HApril 26.... .. 63 78 ¢ 73 80 L7
H Ay 10 .79 86 83 92 By 102
itJune 1 - 62 89 8. 77 55 - 60
Adune 200 . . §: 22. |R Lt

Aprt 26 . ____ o 65 95 -
Max 16 .. PoFe g7 81 96

3 B89 G5 - 1]
31 50 38 - 54

t Best established stand for species.

respectively. The June seedings produced stands 10 to 20 percent Jess
than earlier seedings. All seedings deeper than 14 inch resulted in
decreased stands.

Switehgrass produced satisfactory stands from all May 10 seedings,
but the best #verage stands—92 percent—were obtained from seedings

50
80—
70 -
60 —
50
{0
30
20
10

PERCENT STAND

~ DEPTH
{INCHES}

DATE APRIL 20 MAY 10 JUNE | JUNE 20
Fioune 8 —Estabiished stands of blue grama genss from various dafes and depths

of seeding. Percent stands ure avernges of G years' resuits, 14348, Mandan,
N, Dok,
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40
80—
70O
60
50
40
30
20

0

PERCENT STAND

DEPTH
{tNCHES)

DATE APRIL 20 MAY 10 JUNE | JUNE 20
Frovue 10—Listablished suinds of side-oate grnna grass Ceom varioos dates andd

depths of =ceding. Teveenl =tainds are averazes of G years resules, T =48,
Mandan, N. Dak.

90 4
80
70—
60 —
50+
40 —
30
20
10~

PERCENT STAND

DEPTH
{INCHES)

DATE APRIL 20 MaY 10 JUNE | JUNE 20
Provue 11, —Eriablishod siands of switechgrss from various dates and deplths of

seeding.  Percenr stands are avernpzes of § years® resuliz, 3-8, Muandan,
XN, Dak,

90
80—
TO
80+
50
40
30
20+

10

PERCENT STAND

DEPTH
{INCHES}
DATE. APRIL 20 MAY |0 JUNE | JUNE 20
Froure 12 —Extablished siands of blg Duesicm grass from various dales and

depths uf seeding.  Percent stands are avernges of G vears' results, TGI8,
Mondan, N, Duk.
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at the 14~ and 34-inch depths {fig. 11). Apxil 20 seedings from 1/
to 1 inch deep produced satisfactory stands. June 1 seedings produced
stands of 69 and 77 percent from - and 34, -inch depths, respectively.
Poor stands were obtained from alli June 20 seedings.

Big bluestem produced excellent stands from April 20, May 10, and
June 1 seedings at depths ranging from 1 to 1 inch (fig. 12). The
best—an average stand of 97 percent—came from May 10 scedings at
¥e-inch depth.  Satisfactory stands were obtained from the May 10
and June 1 seedings at 1l4-inch depth, but they were inferior to
sha.liiower seedings. No June 20 seedings produced satisfactory
stands.

EFFECTS OF SEEDING RATES ON STAND ESTABLISHMENT
AND FORAGE YIELDS OF GRASSES

MEeTHODS AND PURPOSE

The rates of seeding necessary te produce grass stands that are
satistactory from the standpoints of ground cover and forage yvield
were studied, using 10 grass species. Seeding rates weve 4, 8§, and 12
pounds per aecre for crvested wheatgrass, green needlegrass, switch-
grass, side-oats grama, and Russian wildrye: 5, 10, and 13 pounds per
acre for blue grama, Canada wildrye. big bluestem. and smooth brome-
grass; and 3, 9, and 15 ponnds per acre for western wheatgrass., All
seeding rates were on a basis of 85-percent-pure live seed. Seedine

as done with a G-foot single-disk grain drill on a we]l-prepareﬁ
spring-plowed seedbed in 3 replications of a vandomized block design,
in plots 6 feet by 40 feet. Four seedings were made—in 1949, 1943,
1946, and 1947-—all of them between Apiil 5 and 23, It is recognized
that spring is not the best time to seed cool-season grasses. Seeding
of both the warm- and cool-season grasses at the same time was decided
on for this fest, however.

Data were obtained each yeur on the percent stands and forage
yields. Stands were determined about May 23 cach year. Second-
year readings were considered to show established stands. since any

TasLe IL.—Density of stands of grasses establisked from several seed-
ing rates (averages of second-year readings for 4 plantings of each
species and vale, 1942-47)

Spand ot noseeding rate per sere of--

§ ¢ 4 w12 | 15

msls povds ;wmuislponmls ponnds

Rpieies

[ R B |
g noundsl neinls pot

+

- Percent- Percett, Pcrccnt'; Pereent” Percont Pereent. ..i"crczntfPerccu!
Crested whenfgrasz, N 1) I’ 5 L : i
Rusgian wildive . .. T & R |11} : LT fo--
Cireen needlegrass . 52, g2 - B L AR
Switehgenss. __ . | . S b0 a6 11 I
Side-oails groma . 88 26 . Coge L
Canada wildrye__ . . ' . . 83
Smooth hromograss, . . . S . . L1080
Blue grama . o I K S €1
Big biuesiem S : . - Do B |
Western whealgrass, R ¢ o : - LOM5
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tuture Increase would likely be due to spreading from old plants
rather than from the original seedings. Forage yields were obtained
by harvesting a 3-foot strip from the center of each plot when the
grasses were 1n the early flowering stage of growth. X small power
mower was used. Samples were “aiv-dried and w eighed, and yields
calculated in pounds per acve. .

Forace Yieuns axn Staxp ESTABLISHMENTS

Ifrom the stamdpoint of ground cover, the $-pound-per-acre seeding

rate did not produce satisfactory stands of crested w heatgrass, Russian
wildrye, and green neediegrass {table 11). Otherwise, satistactory
stands of all species were obtained from ench rate of seeding. The
-pound-per-acie seeding rafe of western wheatgrass, howeyv ez.didnot
produce satistfactory stands intil the third season. At rhat age, these
stands had filled in and were vgual to those from the heavier see(]in;z
rates.  Switchgrass, side-oats grama. smooth bromegrass, bine grums,
and big bluestem produced excellent stands trom the medinm seeding
rates {8 to 10 pounds per acre).

Forage _\-iel{ls apparently were not divectly dependent on the rates
of seeding. ‘I'able 12 gives the average aiv-dry forage vields by species
ang secdm(r vates from the 1042 ])Lmtmm- Yields from the other
plantings were comparable.  Decause of their generally Tow produe-
tion, Russi:‘m<wihh-yv aud western whealgrass plofs were not havvested

Tasiy 12— _Lrerage aiv-dry forege yields of grasses from diffevent
seeding rates pleaided

Yiekds per aere
Bpweios :-«r:_;:ii.n',: R e e ——————
EiR % JHYE] 15 1494 WY, Avernpe

frnnds  Pomwdy  Pounds Povuds Donads Pasady Ponods
4" iy 1 £33 303 764 104
8 o h 24 B08 0, 243 587
2 | I 308 Y% 846 516
243 34 613 4G 1, 3065 634
a6 ga3 503 280 1, I71 H80
07 1, 1064 828 24 1,238 813
H23 -1, 452 T 632 1, 153 32
i
i

Crostad wheatzinss

{reen needlogras- .

DVIL Y e 1 O e 1D U

Lt

Side-gats grama 604 1,200 0 T2 530 809 817
G631, 1656 0 G115 4652 31 7627
LERIS 1, 02 728 035 1,602 451
3004, 672 62 {15 Y 372
335 1,804 1 ASR 884 1 465 | 1 1L
456 2, 575 610 Gid . 844, 518
207 2,531 71, h2d 4449 B¥9 4 1, 542
139 2 661 6oy - -8 48 1 1, 568
6 o5t 3T 197 8200 704
TOE T4 H16 141 877 614
8450 04y 736 LIRS 4 700
" 441 B 277 185 372
%3} e ] 3 2%y 471 423
"y 4 368 - A4 0 400 ¢ 430
L4390 2,071 1,838 1, 160 °1, 024 * 1, 636
1618 T 050 1) 78T 1,223 (1, 88T 1 I, 639
1, 335 ', 206 1, 844 0, 2068 ..3, 14 s | 818
‘

‘Switchgrass

Clanada witdrye |

1t
RN ——

Smooth bromegriss

(] Remeg

Blue genma_

Tig bluestem

!
!
!
L
3
{
|
i
!
i
!
|
I
J

! Not harvestoed.
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= -.’i:‘ﬁ__itLi:'l.?;'.ﬁAir-dry forage yields per acre for 8 and 5 years of crested.
' wheatgrass and green needlegrass from seedings made in 1949-47,
ai seeding rates of 4, 6, 8, and 12 pounds per acre

. Yields per ncre ot seedIng rates per acre of— Least slg-
o Species und yeor T wvalue! niflcant
' 1pounds | 6pounds | 8§ pounds § 12 pounds difference

Pounds Pounds Pounds Pannds
1G4 210 350
303 308 383

310 764 1, 243 846

Crested whenatgrass:
1045

3-vear average__ 409 587 b ... 516

Green needlegrass: _
CIM3 Ll 223
1044 ... ... G19
1045 ... L. G613

. 340

365

B-vear avorage. . G634

1 Bee table 1, footnete 1.
? Significant at the d-percent level,
1 Not significant.

4 Significant at the 1-percent level,

for forage yields except in 1947 and are not included in the table.
Forage production was generally less from the lower thun from the
heavier seeding vates during the fivst year or two. The yield from the
low seeding rates increased 1n later years, however, until it was about
as much as, and in some cases greater than, yields from the more
heavily seeded plots. Plots of several grasses seeded at low rates
outylelded the more heavily seeded plots im every year except the first.
Yields of crested wheatgrass and green needlegrass, however, were
definitely better from seeding rates of 8 or 12 pounds per acre than
from the 4-pound rate. Generally, the seeding rates of § or 10 pounds
per acre produced satisfactory vesulis with all species, both in stand
establishment and forage yield. In no instunce, with the possible
exception of green needlegrass. did the henvier seeding rates—I2 ov
15 pounds per acre—increase stands or foruge yields sufficiently to
warrant their use,

: Table 13 gives the yields of crested wheatgrass and green needle-
" grass from the different rates of seeding. Yields of the other species
varied little with the different seeding rates.

TESTS OF MIXTURES OF GRASSES AND LEGUMES

Memnons Anp Punrose

These tests were for determination of the forage yields of grasses in
mixtures, the effect of legumes on yields of mixtures, and the persist-
ence of various grasses when seeded in mixtures,
 Several of the more important, grasses of this area were seeded in
mixtures with each other, and with alfalfa or sweetclover. Plantings
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were made in 3 veplications of a randomized block design, in plots 6
- feet by 20 feet. Seeding was done with a hand drill in 6-inch rows,
and seed composition of the mixtures was defermined on a weight
basis. Data were collected on stands. rumposition. and forage yields,

The first seeding of the grass mixtures was made in the spring of
1942.  Warnr-season grasses produced good stands from this seeding,
bat the cool-season grasses failed because of footrot disease. Cool-
season grass mixtures were resceded in 1944 with good results. Forage
yields were defermined by harvesting a 3-foot strip from the center
of each plot with a small power mower, Harvested samples were air-
dried and weighed, and vields computed in tens per neve,

Resunts—Cooiu—Seasoy Grass Mixrures

Tables 14 and 13 give the air-dry forage vields and composition
ot the cool-season grass mixtures. It is appurent that the seeding of
these grasses in mixtures had little or no eflect on the yields.

Tasie W—orage yiclds per acre of conl-scason grass mivtures and
check plots of individwal speeies seeded

- d-yoar
| .
i averge

Speeles o nitsare mia 134G

Fouy Tony Tons Tans
Intermedinte wheaigrass (check). _ 0.7 3% Loy 074
Canada wildrve {(cheek) . __ . . 87 ] L T2 .67
Crested whealyrass and  intertnedinte whesnt-

Lrass. L. L K . 83 .62
Russinn wildrye and intermedinte whentprss, ., 5 L3 .73 . 53
Crested whesigrass, green needlegrass, (apada

wildrye. . . .26 .33 .76 .45
Crested wheatgrass and green needlogrnss. P 1 N .73 .44
Russian wildrre, bromeprass, and (anada wild-

TV@_ ... .. L2 . af .43
Green needlegrass {choeky. | - o L7 L2 . 8¢ .42
Crested and  western  whentgrass nd  green

neediegrass, ..o . . . .2 .3 . G .42
Crested wheatgrass {slandurd) (cheek) . | L L . G7 .41
Smooth bromegrass (vhieek) . A L . 41
Crested wheatgrass ({airway) (check). . . o . D 11
Crested wheatgrass and Russian wildryve. . . LY . . 32
Russian wildrye, western whealgenss, and green ) :

needlegrass. .. . .. . . . . at . .28
Russian wildryve (cheek). . G . : .27

Least signifieant difference «f 1-pereent level | . - .17

Least significant differenee al d-percent level._. ., 09" .07 . .12

In 1945, for example, the check plots of erested wheatgrass (stand-
ard}, green needlegrass, and Canada wildeye yielded 028, 0.17, and
U.87 ton per acre, respeclively, In the same year, the mixture of
these 3 species yielded 0.26 ton per acre. The composition of this
mixture in 1945 was 45 percent crested whentgrass, 47 percent green
neediegrass, and 8 percent Cunada wildeye. Caleulating an ex-
pected yield from the mixture hy using these percentages and the
check-plot yields gives this regult:
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Cresied whestgrass—43 percent of 0.28 fon per acre =
" Green needlegrass—47 pereent of 0.17 ton per acre —
Canads wildrye—8 percent of (.87 fon per acre=

Toiul toms per aere

The ealenlated yield of 0.2755 ton per acre is comparabie to the
actual yield of 0.26 ton per acre. The calculated and actual yields of
“this mixture in 1946 weve 0.308 and 0.83 ton per acre, respectively, and
in 1947, 0.7635 and 0.76 ton pwr acre. This would indicate that the
_yieids of these individual species within a mixture sve the same as they
are in pure stands, and that yields of mixtures are directly related to
their species composition.

Tasre 15.—Composition of mixviure end check plots of cool-seuson
grasses seeded in 1944 and for 8 years thereafter

Speches or milkuire - T Speded ¢ ; Wi - 1847

Percent ' Percent ' Percent Percend

3
Intermediate wheatgrass__. . . . . . 16x) 160 ¢ IGB; 100

Canadn wildryeo_. .. ___._. .. . .~ 108 100 : 100

Crested wheatgeass____ . ... .. ... af} 35 27 . 20
Intermediate wheatgrass___ e . 50 i3 73 80

Stiffhair wheatgrass. . . 100

Russion wildeye. .. . .. : a0
Intermedinte wheatgruss_ . N . Al

Crested whenatgrass___ .
Green neediegrass__._ - .
Cannda wildrye_____ ..

Crested wheatgrass. __ .
Green needlegrass_ .

Bussian wildrye_ _ _ .
Bmooth bromegrass_ o . _
Canade wildrye.._ o .. C .
Creen necdlegrass__ .

Crested wheatgrass__ . __
Western whenlgrass_ .
Green needlegrass_.._ .. . ...
Crested wheatpgrnss {standard)
Smoeth bromegrass .. . .
Crested wheatgrass {fairway)o .

Crested wheatgrass_ . o _
Russinn wildrye. . - .

Russian wildrye . ..
Wesfern whealgrass, .
Creen necdlegrass_ .o

Russisn wildrye_ -
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aseen B Cloe-year-obd diehl of fotermediane wheatarass ot e Mandn,
bkl Sall Conservarion Servies nnesery. e 2enss owas seeded wilhe s W
Bl row sporedng dwd caltiaeed toocanteol weets, 8 ol <ol erop B2 in
IS

Liermedinte whoatgrass Cgropigeon vk paedin ) was the highest
yielding cool-senson grass in the chieck plots and pistures confaining
it were the highest vielding mixtures uf cool-season grasses (lig. 13).
Rusjan wil Il_\':- was the lowest yiolding orass 10 cheek }?Ifilh. and
miNtures conlabing an apprecinble pereent of this gres were the
leswesi in siehd.

Smooth hromegress and hteemedinte wheatgress tended Lo dmuoi-
mie mixtires i which they ocenvieed. with bromegias the more
pueressive i this respeet. Nedther Canada wildeye nor western
whet griss wits vers peresistent @ fhe naxiares tsed i phese fests,

The hest coobseison grass mixiures, Prom the tadpoint of eom-
patibilitve were erested wheatgrass with green needlereass, evested
whogtuinss with Russtan wildeve il green neodieriass with Ruossinn
wildiye.

Rester= ool Season Givsses o LECt ves

Crostesl whieatgras=, Hasian waldeve, and green needlesrass were
the srusses el Ladak alfalfa and Madeid sweeteover the legunies.
Talddes 16 and 17 pive the Tornge vields and composition of these nix-
{ures. The acddition of o |c‘nmm-. either sweetelover ar adfalla, in-
creased the vield of Iili\[llli‘k b oall cases. The mixtire with a seeded
conipusition of 90 pereent erested whewtgrnss aind 10 percent alfalfa
produced the highest Tormge vields, The lowest vields were obtained
from o misture of Rossian wil brve aned ervestes] wheatgmess without
alegane.
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Tasti, 16.—Forage yields per acre of cool-season grass miztures with-
o and without legumes, seeded in 1944

i

o ) . - 3-yoear
Species or milxture - 104G II 47 wverage

Tens | Tong Tons :
X 0 N 1. 0%
Alfalfa (check) . oL h4 0 1.78 1. 06
Crested wheatgrass, Russinn wildrye, alfalfa. _.i . 1 R P & 1 .79
Crested wheatgrass, preen needlegrass, and : . :
sweetelover__..____ _ . . ___ " .. __._: . LB 105 . 32
Russian wildrye and allalfa. o . ____ . _ .. . o290 .60 132
Crested wheatgrass, Russian wildrye, and sweet- :
elover. L. L. .7 N .96
Crested wheatgrass and green weedlograss . __ L3 .27 .73
Green needlegrass (eheck) . . .29 . 80
Crested wheatgrass (check) . ._.. . . .. . ! .27 .67
- Crested wheatyrass and Russian wildrye. .o . .22 a7

Russinn wildrye (cheek) .. .. e . L1851,

Least significant dilferenice ot i-pereent level. . o .22 43

Least significant difference ol s-peveent lovel .. .. . .16 . .32

Tank 17.—Composition of cool-season grass mirtures with end with-
out legumes at sceding in 1944 and for 3 years thereafter
Species ar mixture J, Seeded 193 0 1mis ‘ 1047

Perecnt | Percemt | Percent Fercent
Crested whealgrass_ o __ __ o 90 - G5 :
Alfalfa e oo : 38 50

Alfalfa .- e e : tog -
Crested wheatgrass. .. ... .
Russian wildryeo .. _ . . . .
Aalfn._ . .. .. _ .

Crested whentgrass. __ _

Green needlegrass___ .
Swectclover_ | _

Russinn wildryve_ .
Avalfn______. . . .

- Crested wheatgrass_ _ ..
Russian wildrye___. .
Swectclover. .. . .

Crested whentgrass_ ___
Green neediegrass___, .

" Green needlegrass._. . .
Crested wheatpgrass_ ... .

Crested wheatgrass_ ___ .
Russian wildrye. ... _ B

Russion wildrye. ... ___._. ...
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- TABLE 18:—F0?'age yields per arre of warm-season grass miztures and o
) " eheck plots seeded in 1942 ' -

) - S-yenr
Specles end composition 13 1H4 1845 . OVerpge

Big bluestem, 75 pereent; alfalfa, | Tons Tang Tons
25 percent 1. .46 | 1,20 3 1. 61
Switchgrass, 75 percent; alialla, :
25 percent 1 .3 1. 51 . 1. 53
Side-oats grama and alfalfa, alter-
nate rows 1. .8 . B4 . 3 1. 53
Switchgrass and alfalfa, alternate
1. 39

Big bluesiem, check .69 1 L40 I LO01t .5 . 1.02
Switebgrass, 75 percent; bi ; i
stem, 25 percent . p 1,06 . b . 1.01
Switchgrass and big bluesiem, al- :
ternate rOWS.oo o coocueanna! L0 .18 ; .87
Switchgrass, 25 percent; hig blue- :
stem, 75 percent. . B¢ 190 .99
Switehgrass, check . .03 LM
Big biunestem, 50 percent; side- | i
oats grama, 50 percent oL 1.13 ¢ .73
Switchgrass, 50 percent; side-cafs ! ;
grama, 50 pereento._._ .. . .y 43| .03 0 . 78,
Side-cats grama, cheek____ . ..j .23 .70 i
}

i
23] .3 i
1

percent level

Least significant difference at 1- [
i

Least significant difference at 3-
pereent level

t
71 o3
1

Two mixtures of grasses and Madrid sweetclover were seeded :
crested wheatgrass, Russian wildrye, and sweetclover; and crested
wheatgrass, green needlegrass, and sweetclover. Also seeded were
the same grasses in mixtures without sweetclover—crested wheatgrass
with Russian wildrye, and crested wheatgrass with green needlegrass.
These mixtures were planted in 1944 and fivst havvested in 1945. None
of the sweetclover volunteered, so there were no sweetclover plants
in any of the plots after 1945. In 1946 and 1947, the composition of
the mixtures on the plots that originally contained sweetclover was
practically the same as the composition on the plots seeded to grasses
only.

In 1945, when sweetclover made up 59 percent of the composition
of the mixture of crested wheatgrass, green needlegrass, and sweet-

. clover, the yield was 0.78 ton per acre; from the mixture of the 2
asses without clover, the yield was 0.33 ton per acre. In 1946, the
yields from the mixtures originally with and without clover were
0.64 and 0.27 ton per acre, respectively, and in 1947 they were 1.05-
" and 0.73 tons per acre. Since there was no sweetelover in the mixture
during the last 2 years, it is apparent that the fixation of nitrogen by
the sweetclover during the first 2 years served to increase the yield of
the grasses in the later years.

This same effect was noticeable on the plots seeded to mixtures of
crested wheatgrass and Russian wildrye, both with and without sweet- -
clover. Although Russian wildrye was consistently low in forage




e
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yields throughout these tests, it shonld not be underrated because of
its showing here. It is primarily 2 pasture grass that produces most

‘of its leaves at the base of the plants. Aeccurate information on its

forage-producing ecapacity was not obtained with the harvesting

. methods used in this study.

Resulrs—WARM-8EAsoN Grasses Wity avp WrthHouT LEcUMES

Tables 18 and 19 give the forage yields and composition of these
mixtures. As in the case of the cool-season grasses, mixtures had
little or no effect on the yield of the individual species within the
mixtures. Yields from mixtures of warm-season grasses with alfalfa
were generally higher than from mixtures of grasses alone. The
highest average yield—1.61 tons per acre—was obtained from & mix-
ture of 75 percent big bluestem and 25 percent alfalfa. The highest
average yield from a mixture not containing a legume was 1.01 tons
per acre. This was produced by a mixture of 75 percent switchgrass
and 25 percent big bluestem. Of the 3 grasses used in the study, big

Taswr 19.—Composition of warm-season grass mintures at seeding in
1942 and for 5 years thereafter

i i i i -
Species or mixture iSecdedI 194 50 | 0 | de {3947

Tercent ; ereent ] FPercent | Percent | Percent
Big blaestera_. _.__. . .. . . .. 4Ty 70 37 32 27
Aalfa_______ . . _ . ... _. . . 5 a3 30 63 78 73

Switehgrass o ; 6 GO l 50 45 40
Afabfo___ . ___ . R ; : ‘!(}i 54 55 60

Side-oats grama DU 31 30! 50! 30 50
AMata_ o IDTU T T 47 50 01 50 50

50 50 a9
064 1090 100

Afaifa______ .. ___ S i y 50
Big bluesters_._ ... _ . ] | 00 | 100

Switehgrass_____ . .. . L ; 4 68 70
Big bluestem..__ ... . . L 22 : 36 32 30

i
Switchgrass......... . .. ... ' _‘ | 80 50° 39 50

!

[

Switehgrass________ .. _ ... _| L5y ! P50 0 50 50
Big blueslom_. . L. . i Py ;50 30 50

Switchgrass__. . e o i 1 18 18 20
Big bluestem... .. U D 82 82 80

Switchgrass_____._. e i 106

Big bluestem ... _. _
Side-osis grama

Switchgrass __ . ._ _._.
Side-cats gramn_ ___ .

Side-oabs gramea_. __ . _.

1 Alternate rows.
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estern produced the highest average yield:in check plois—1:02 tons
per -acre. The average yield from .check plots of switchgrass and,
stde-oats grama were 580 and 0.49 ton per acre, respectively. ST
“Several of the mixtures were rade with each species sgeded in al- -
ernate rows. This had little or no effect on the forage yields, but
_ these seedtings maintained their original composition better than when -
" the grasses were mixed in each row. . E
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