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INTEQDUCTION

4 greet deml has been accomplished in developing methods of restore
ing abused lends through seeding, yet there is much to be desired in
refinement of technliques and in substantiation of previous experi-
mental results. Controversiel oplnions as to the best season of plant-
ing indicate that additional triels are needed. New speciez need to be
introduced, developed, end proved. Methods are needed which lead to
more efficient utilization of those factors limiting the degree of
guccess in eat#blishment, Since molsture is the most predqm@g&g%w
limiting factor throughout the arid and semi-ari& range land,‘apecial
attention is given to more efflclent utilization of the precipitation.

There are three fundamentel ways of incressing or making the most
of the availeble water supply: (1) incressing the ebsorption of water
by the soil, (2) storing molsture in the soil one year for use the next,
and (3) preventing undue withdrawel of weter. Tillage and prevention
of runoff are means of increasing the ebsorption of wster by the soil,
and molsture may be stored in the soll by lesving it fsllow during &
growing season. Moisture losses from the soll cen be partially cone
trolled by reducing evaporstion from the soil surface——ss by maintaining
& soil cover of mulch or stubble, and by reducing transpiration losses-—
as by killing 8ll weeds.

In reducing competition and transpiration losses, sn important
agpect is the density of seeded species during the initisl stages of
establishment. A slight chenge in the amount of aveilable water, or in
the efficiency of its use, can bring ebout success instead of failure,

Easily observed treatment differences sre best obtained when the supply
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of availsble molsture is near the eriticel point., During the seasons
of plentiful or short supply, differences may not be observed.

Because of the above, a study wes made involving 3 recently introe
duced species of Agropyron--intermediate wheatgrass (Agropyron inter-
medium), stiff-hair wheatgrass (4. trichophorum), and tall wheestgrass
(4. elongatum). Performance of each is compared to that of crested
wheatgrass (4. criststum). The species were seeded on adjacent plots,
meaguring 20 by 50 feet, in &ll combinations of the following: £
seagons of planting, 3 intensitles of seeding, and 3 spacings between

drill rows.



REVIEW OF LITERATURE

Increasing the seeding intensity is & costly means of compensating
for & low germination percentage and emergence success. The present
study hes shown an average emergence succees of about 11 percent, which
is low and points out the extent of‘ﬁeéd‘waste. It seems epparent that
the dominent problem is to provide uniform conditions to &ll seeds.
With eveilsble moisture being the limiting factor, seedbed preparation
ghould be an attempt to estabiiah‘uniform distribution of the soil
moisture, The molsture problem is involved in the preparetion of the
seedbed, the date of seeding, the method of seeding, the depth of cover-
ing, the intensity of seeding, the spacing of rows; and the use of
mulches snd nurse crops.

Nost litersture seems to be generel in subject mestter and fails to
analyze the ecological and physiologlcal factors causinglfailuree in
seeding., Hanson and Vorhies (1938) emphasized the need for study of
life histories of species; evolutionj successlon; migration; effects of
insects, geme, domestic stock; etc. Thatcher, Willard, and Lewis (1937}
clessified &ll the primary causes of failure and suggested methods of
circumventing the difficulties. The following method of seeding wes
recommendeds " . . . prepare & good seed bed, firm below, with an inch
or two of loose soll on topj cultlipack; broadecast; and cover lightly
with a harrow or weeder crosswise to the cultipacking."® (p. Sg)
Advantages are the firm seedbed and uniform depth of covering. Im-
provements were made by Duffece (1940) and Beutner and Anderson (1944)
by installing Plenet Jr. seed hoppers on an eight-foot tandem culti~

packer to eliminete the disadvantages of brosdeasting.
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Most seedbeds for smell greins are too loose for seeding gresses
or legumes, Experiments by Carnes (1934) have shown that seedlings
emerge through & crust better if the soll under them is ag firm =5 the
erust. If the soil is firmly pecked around and below the seedling,
the seedling 1s prevented from curling under the crust, and mey thus
exert grester force to bresk the crust. Mulches and stubble are
valuable in preventing the formation of hard crusts.

The advantages and disadvanteges of summer fellow have been widely
discussed, Its values are conceded, if an extra supply of moisture can
be stored in the soill, and if other means of killing weeds sre less
efficient. In genersl, however, authors polnt out the necessgity of
keeping the soil protected with & stubble or mulch,.

To facilitate storing moisture in the soil and preventing rapid
evaporation from the soll surface, Friedrich (1945) emphagized the use
of a preparatory crop of grain, Grass seed wss then drilled in the
stubble. BSavage (1939) maintains that & high, dense stubble helps to
keep the surfece soll moist a day or two longer than on bare fellow
land. This delay in evaporation often represents the diffcerence between
success and failure in obtelning sstisfactory initial stands. Close-
drilled stubble heg other adventeges as preparetion for grass. The
soil is‘usually firmer, cleaner, and freer of weeds than land without
gtubble,

Choosinz the most favorable date for seeding is an important
method of svolding or reducing freezing injury to the seedlings. ({See
Thatcher, Willard, and Lewis, 1937.) Fell and early spring seedings

often are exposed to the hazard of freezing. Seed cen be sown early
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and endure prolonged sub-zere weather if it has not germinated; but if
a warm period intervenes in which the seeds start to grow, followed by
low temperatures for a time, the seedlings may be killed. Alse the
seed may be killed by a lack of oxygen in saturated and frogen soil.

Improper depth of seeding may cause failure, and lack of uniformity
in depth of coverage results in waste of seed. Love and Hanson (193%)
showed that 3 inches was the maximum depth of penetration for most small
seeded grasses, and one half to three fourths inch best under optimum
conditions for germination and emergence, Short (1943) reported three
fourths to one inch as being the most favorable depth for the seed of
most range grasses, Murphy and Arny (1939) found significant corre-
lation between the weight of seed and emergence percentage when planted
2 inches deep or more, While very shallow plantings often attain the
best germination, the seedlings that result are usually subject to high
mortality from rapid drying of the surface soil, - Attention should be
given to selecting methods glving uniform coverage at the best depth of
planting,

Intensity of seeding is directly related to success, A seeding
rate too low results in poor ground cover and consequent fallure of
the seeding. On the other hand, seeding rates resulting in closely
spaced individuals may suffer high mortality becauss growth is slow
and vigor is low when excessive competition exists, The general tendency
has been to seed heavy in dry areas in an atiempt to overcome the losses
and poor response, but the opposite is suggested, Some of the factors
that influence the rate of seeding are size and quality of the seed,
the number of viable seeds per pound, purity or freedom from inert
matter, uniformity of seed distribution, depth and uniformity of
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coverage, distances between rows,; preparation of seedbed, spreading habit
of the grass, and climstic conditions, (S5ee Savage, 1939.)

Short (1943) pointed out that very light intensities of about 2
pounds per acre would be adequate if the seed could be made to feed
through the drill steadily at such low rates, Lemmon and Hafenrichtep
(1947) used & dilution method to overcome that difficulty.

Sehwendiman, Sackman, and Hafenrichter (1940) have discussed the
methods used to remove awns and se¢parate the florets to obtain uwniforme
ity of seed distribution. |

Sprague and Farris (1931) have shown that production is related to
the regularity of spacing seeds, as well as to the intensity of seeding,
in drilleplanted small grains.

- Engledow and associates (1924 and 1925) studied the effect of
intensity of seeding upen farage and seed yields in England. They con-
cluded that the average number of plants per foot of drill row is a
valueless abstraction, and that yields pepr acre are determined to a2
large extent by the uniformity with which the seed is spaced in the row,. |

Closely assoclated with the distribution of seed in the row is the
spacing of the drill rows. Many investigators have shown that 6 inch
spacing of the drill rows meets with less success than wider spacing.

At Miles City (Short 1943) an experiment with 6, 12, and 30 inch spacings
between drill rows showed that after the stand was well established,
ﬁat.é.l yields were about the same for all spacings., Mortality from
drought was greatest for the 6 inch spacing and least for the 30 inch.

It is believed that the most desirable intensity and spacing is
that which results in equal distances between plants in all directions.
Some overlap of, and competition among, root systems is necessary in
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stteining optimum soil stebility snd forage production. Another phase
~of study to determine the optimum degree of competition Is suggested.
Love and Hanson (1932) found that & crested wheatgrass root system
grown under favorable conditions spread to & diemeter of 2 feet. Spac-
ing of 18 inches under those coﬁditions would permit & six-inch overlep
of the adjacent root systems.

The best season for planting is not always the same for any given
region. At best, & great number of trlals would only indicate for the
seagons of plenting used, the number of succesges end the number of
feilures that would be obtained at & given probability over a long period
of time with plantings being mede every yesr. In meny ceses, the chances -
for success sre only slightly grester than the chances for failure.
Therefore, &ll aveilable information should be used in sdopting seeding

plans,



DESCRIPTION OF THE AREA

Degeription of the Soil

The Benmore Soil Conservation Service experimental area in Tooele
County, Utah, lies, in part, within a shallow arm of the former Lake
Bonneville. The remsinder consists of alluvial outwash plein and an
extent of low mountains, with an aversage elevation of about 5,500 feet.
The area used for thig study was dry-fermed to small grains during and
for a few years following the World Wer I period. Uncertsin moisture
conditions and low grain prices led to sbsndomment and subsenuent pur-
chege by the Federal Government.

In the vicinity of the plots, the lake bottom sediments passs under
an overburden of slluviel and colluvisl outwash. The mentle of shallow
outwash (when the trensported meteriel is less than 6 feet deep) was des~
ignated as the "Benmore" series. The lske sediments series was desig-
nated as the "Grantsville (unconsolidsted).® (See Nelson, 19%9.)
Distinction between the shallow transported materisle and the underlying
lake sediments is difficult. Recent sheet erosion, the formation of a
drsinage pettern, land use, &nd reworking of the surface materials by e
fluctuating water level of the srm of the lske has brought about soil
changes in color, texture, structure, and gravel content, sometimes
within short distances. Conse-uently, it is not well suited tb a plot
type of studye.

All sre calcsreous in the surface soil, have undergone

gsome concentration »f free lime in the subsoll and appsrent

accumulationg of fine textures in the B horizon. Surface

solls are loose, frisble and light brown to grayish brown

and calcareous. There is commonly a soft, platy crust about

2 inches thick, then & soft very finely granular (slmost
floury) muleh. This is underlain by & moderately hard,
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massive light brown to grayish brown celcareous subsoil

which crushes easily to a very fine cloddy end granular

condition. This hes been observed to vary from less than

12 inches to ag much as 18 inches, when it grades into

either similar msterial containing many soft lime segre-

gations or into & light gray hesvy textured hard strets

which breeks very easily into & mase of small cublcsl

fregments et variable depths below an aversge depth of

about 24 inches, (Nelson, 1239,)

Organic metter determination, using the oxidation-reduction method,
from & composite soll sample, showed & low average value of 1.81 percent
with the difference between two replicetions being 0.11 percent. A
corresponding low moisture equivelent of 17.94 percent wes determined.

A "glaess electrode® resding of the soll pH showed & value of 7,95 in
the paste snd & value of 8,60 for a 10:1 dilution. The large difference
between the two pH readings is in itself a good indleation of & highly
cslcareous soil. The soill slopes gently to the north at an angle of

0° to 5°.

8ince all four of the specles used in this study sre well estab-
lished upon en adjacent srea, it will be well to consider the soil as
an agent determining the effectiveness of the precipitetion, Om
Merch 14, 1948, a rapid rate of drylng of the soil following a rain wes
observed. Although the soll was muddy on the surface and moist to a
depth of ebout 3 inches &t 2:00 &.m., the soil appeared to be dry in
the top 2 inches by 4:00 p.m. the same desy. If the observetion was of
& normal rate of evaporation from the unprotected soil surface, then
germination of grass seed drilled into the soil could be expected to
remain low unless speclal treatment wes spplied. Because of the sbove

obgervation, a brief study of evaporation was conducted. Artificisal

precipitation was applied et 3 intenslty levels to 1-foot by 10-foot
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plots on October 19, 1948, The precipitation was applied at 10145 a.m.
at levels of 0.068, 0,11 and 0.28 inch. During the study, the sky was
partly cloudy, wind velocity varied from celm to a mild breeze, snd air
temperature varied between 62 and 64°F., Soil samples were teken before
the water wes applied, 45 minutes after, snd 4 hours after, st the
following depthst O to 1 inch, 1 to 1} inches, and 1} to 3 inches.

It was interesting to note that the penetrstion of moisture was
very shallow., Only with the 0,28 inch level was there en spparent ine
crease in moisture in the 1 to 1% inch zone. The rapid rate of evapo-
ration 1ndicateé & probeble limiting factor in msking the most of the
précipitatien. There is need for more information concerning the
characteristics of the soil, and efficiency of methods used to reduce
losses of soil molsture.

Moisture determinations were maede and those velues at the 3 pre-
cipitation levels for the surface inch of soil were plotted snd inte-
grated into a continuous curve &g showm In figure 1. The slope of the
curve indicetes the relative rate of evaporation. When superimposed
on the abscissa "time (in hours),¥ the rate of eveporestion curve
following artificial precipitetion of 0.28 inch indicates the short

period of time during which goll moisture is favorable to germination,

Breparation of the Soil

The ares involved had previously been tilled (1948) and planted to
domestic rye. As s result, the aree supported a voluntery stand of rye,
which weg plowed under in early June 1947 when only & small percentege

of the rye had reached anthesis--none wes judged to heve reached the
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Soil moisture content (percent)

3 . . , S— v ' . . - . y y
0 2 4 6 8 10 12 14
Time after precipitstion (hours)

Figure 1. Rate of eveaporation losses from the surface inch of soil
following artificial precipitation of 0.28 inch
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seed stage, Consequently, very little voluntery rye persisted on the
plotas. Drilling w&é accomplished during Septembef 1947 and April 1948
without further sbil preperation following fallow,

Susmery of Precipltation Records

The'precipitation in semi-erid regions is characterized by frequent
and large variations in smount. Normslly in Uteh the precipitstlion
occurs largely during the fell, winter, snd serly spring, with most of
this falling in the form of snow. The summers are ususlly dry except
in high mounteins. Often at lower elevations one or more of the months
of 3une, July or August is lacking o any preeipitation. The varis-
bility in itself is & problem in reseeding. As pointed out by Stoddart
.‘(1946, p. 7-8), the precipitetion which falls in the growing sesson is

a much better index to successful seeding than the total snnusl smount.

 For guccess in seeding, the high rate of evaporstion from the soil surface

shown in figure 1 indicates the lmportance of frequent rain storms
‘during the period of germinetion and emergence, Without & frequent
supply of moisture to the surface soil, seeds are subjected to one or
more periods of drying out. 4 high mortality of seeds and seedlings
must be expected in thst cese. Therefore, the critical months are
during the winter and spring~~winter snows to provide & good supply of
moisture to the sub-soil, and the spring rains to replenish the supply
of moisture in the surface soil,

The mesn snnual precipitation at Benmore (Stoddert, 1946, p, 18)
b&sed on 32 years of record is 12.82 inches, with 3,38 inches falling
during the months of December, Janusry, and Februery, and 35.86 inches

falling during the months of March, April, and Mey. From 1943 to 1947



=15
inclusive, the mesn annusl precipitation was 11.77 inches., The infre-
guency and veriability of rein periods during the early spring, as
shown in table 1, bears out the lmportence of storing moisture in the
soil and reducing the rate of evaporstion.

The sverage length of time between rein periods during the spring
monthe obtained by dividing the number of rain peri@dﬁrper month into
30 days, as tsken from teble 1, varies from month to month. The ex~
tremes are 3 and 30 dsys; however, the grester frequency of short periods
reduces the average for the totals of Merch, April, end Mey to 4% days.

The longest period of favorable conditlons eppesrs to be during
the early spring. If it were possible to plent during the late fall and
have the seed lie over winter without loss of viability or loss of
potential development, most cnmpleﬁe utilization of the favorable periecd
would thus be asttained. Spring planting often mey be deleyed until the
winter accumulation of moisture is depleted, and seedings be required
to depend upon adequate spring preecipitetion. It seems evident that
the most desiresble time to have the seed germinste 1s the early springe-
late March or early April., It is believed that adverse temperatures and
soil heeving asre leszs often limiting factors to success then soil

molsture,
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Table 1. Monthly precipitation end number of precipitation pericds
during March, April, snd May at Benmore, Utah#
. 1948 1944 1945 1946 1947
Marchs \
Precipitation 0.69 1.72 1.99 l.64 0,37
No. of ppt. periods 6 7 9 1 £
April:
Precipitation 0.55 1.3 1.77 0.00 Z2.18
No. of ppt. periods 5 - 13 10 0 4
May: 7
Precipitstion 0.51 Z.09 1l.11 1.8% 0.58
No. of ppt. periods 6 10 il 3 1
Totals’
Precipitation 1.76 5.20 4,87 3.57 1,13
No. of ppt. periods 17 &0 30 14 7

5,70
o

¥Data complied from reports of the Soll Conservetion Service



METHOD OF PROCEDURE

The seed was obtained from the Solil Conservation Service nursery
nesr Albuguerque, New Mexico. Anslysis and testing by the author was
in accordance with the rules for seed testing a&s listed in Rules and
Recommendetions for Testing Seede, 1958. 4 summary of the results of
the seed analysis and testing is shown in Taebles I and IIX.

Seed was geparsted into 4 components: (1) desired grses seed,

(2) other crop seed, (3) weed seed, and (4) inert metter.

Four hundred seeds of each grass specles were sepasrated into groupsf
of 100 each for the germination test. The seeds were spread on blotters
in dishes and plsced in sn oven maintained at & constent temperature of
88°F, Seeds were considered s germinsted upon extrusion of the redi-
cal. Cumulstive germinaetion of each species was recorded daily for s
period of 14 days. Seeds which absorbed weter slowly, and remeined
hard at the end of the test were counted and reported as hard seeds.

Trestment of the seed prior to testing and drilling consisted of
dry storage st room temperature.

A high percentage of empty lemmss and other inert matter in the
crested wheatgrass seed introduced inmccurscy into the purity snalysie,
snd a low germination percentege with excessive varietion for that
species., The other specles tested were well within the tolerance limits
(table II).

The purity percentage of esch specles wes used to calculate the
weight of bulk seed contaiuing‘the game number of seeds as one pound

of crested wheatgrass (teble III). Germination percentages were used
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to determine the approximste number of vieble seeds drilled per unit
length of drill row, The number of viable seeds per unit length of
drill row was then used in computing the emergence success from the

normel seedling count.

Drill Calibration
It was necessary to calibrate both sides of the drill for 3 inten-
gities for each species., A sixteen-hole drill having drill openings 6
inches apart and wheels with & circumference of 11.8 feet was used.
For each intensity of esch species, the number of grams of seed to be
dropped from 8 holes in 20 wheel revolutions was computed in the follow-
ing mannert
IsGxCxWx20/28FaGxCxWxl0/F
whens
I = grams desired per 8 drill openings in 20 wheel
revolutions
G = grams to be seeded per sacre
F = squere feet per acre z 43,560
C = wheel circumference = 11.8 feet
W = width of the drill = 8.5 feet

therefore;
I = G/43.43

Drill celibration for the different intensities was sccomplished
by propping one wheel off the ground, filling the hopper with seed, then,
by triel snd error, adjusting to the proper drill opening, The seed
dropped during 20 wheel revolutions wes caught on a canves and weighed.
The welght was then compared with the desired smount zs shown in
table IV, In each case the drill-intensity setting giving the closest
result was selected to be used for that species and intensity. With

all species the amount of seed dropped in the eactual seeding operation
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differed slightly from the desired amount, and those differences were

considered in comparing species and seeding intensities (table 4, p. £5).

Four seedbeds ﬁe&euring 740 by 50 feet each were laid out side by
side with & driveway 20 feet wide between each pair. FEach bed was
divided into 38 plots measuring 20 by 50 feet. Beds A and C, When
1ettered consscutively from west to esst, were & series of twice-repli-
cated plots, selected at random within éach block, drilled in the fall
(Sebtemb&r £6, 1947), Beds B and D were drilled during the following
spring {April 13, 1943).

| éxr.smma gristatum, A. intermedium, A. trichophorum, end A.
elongstum were drilled separetely on rendomly selected plots. The
seeding intensity (table III) was varied in two different weyss by
drill-setting, &nd drill row spacing. Three drill-settings for rete of
gseeding in all combinations with 3 row spaclings were used. The rows
were spaced by placing certeln drill tubves in seed begs, to obtain
spacings of 6, 12 and 18 inches. The intensities obtained by drill
calibrstion are referred to as low, medium, or high in reference to the
rate of seeding in & single row. These intensity classificstions re-
present the same number of seeds for 21l specles, and were determined
by the number of seeds of crested wheatgrass in 2,5, 5.0 and 7.5 pounds
of bulk seed. The corresponding weights become pounds per acre when
drill rows are 8 inches apsrt, It follows that fsilure of the species
to perform the same reault%ﬁéroma (1) difference in germinetion
capacity among the specles, for which the date cen be corrected;

(2) insccuracy in drill calibration, for which the data cen be partially

corrected; and (3) the naturel or inherent differences of species and soil.
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Two replicstions of each combinstion of the 4 specles, 5 intensities,
and 3 drill row spacings were drilled on September 25, 1847, and 2
replicetions during the early spring, April 185, 1948, meking a total of

144 plots.

Drilling wes sccomplished with sn 8)~foot surface drill., Drag
chains were removed to prevent covering the seed too deeply. Even so,
ihe uneven surface of the soil resulted in a depth of seeding verying
from 0 to nearly 3 inches, with an average depth of 1 4o 1} inches.

The plots were all entered at the northeast and southeast corners.,
Consequently the left side of the drill was slways at the edge of the
plot.

For determining the open drill-holes at the warious spaecings, the
drill ogeninga~were numbered consecutively from left to right. Drill
tube number one wes always functioning. For the 12-inch row spacing,
the even-numbered drill~opening tubes were placed in bags to catch the
seed. A similar procedure was followed in spacing the drill rows 18

inches spert.

Method of Sempling and Analysis of Date

After seedlings were established, plots were sampled by establish-
ing permenent list guadrats measuring & feet wide by § feet long. Where
drill rows could be dlstinguished the guadrats were placed on rows
numbered 6, 7, 8, 9, 10, end 11 from the outside of the plot. Thus,
for the 6 inch specing six rows were ssmpled, for the 1& inch spacing
three rows were sempled, and for the 18 inch spacling two rows were

sampled, for a distance of 5 feet.
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The quadrats were located by pacing 16 feet from s corner along
one side. Quadrats were establiished in the northesst and southwest
corners. It was necessary to further sample meny of the plots, and
guadrats were then established in the remsining 2 corners. Four quade
rats sampled 6 percent of the area of the plot. However, if the 6 drill
rows referred to in the previous paragraph are considered as the sampled
populations, then 4 quadrats would semple 20 percent of the ares., More
complete sampling would heve resulted in reducing interaction and
sampling error in asnalysle of variance.

Restricting sampling to the same drill rows throughout the experi-
ment was & means of reducing experimental error by elimineting much of
the variance caused by differences smong drill openings. The variance
due to season, specles, intensity, and spacing was thus more sccuretely
estimated. Rows neer the edge of ell plots were judged to be atypical
in that competition and other habitet factors were not the same,

4 normal seedling count was teken on the established quadrats
June 2, 1948, The number on each quadrat wes recorded, and the totsl
for all quedrats converted to the number of seedlings per 100 feet of
drill row.

In evalusting emergence success, spacing of the rows can, theoreti-
celly, have no effect. Therefore, the 3 veristions in row spacing serve
a3 replicates within each block and provide 6 replicetions of each
treatment for eveluating treatment effects end experimentel error,

snelyeis of variance indicates the stetistical significance of
differences between seasons, species, snd intensities. Those differences

showing & probability of 192 or more to 1 are considered significant,
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List counts of survived individuals could not be msde during the
full of 1948, Jackrabbits grazed most of the forage produced, and the
summer drought period caused esrly and extended gummer dormancy. VYery
little fail growth occurred, Survivel counts were made on the esteblished
quadrats April 2 snd 3, 1349. Difflculty was encountered in selecting
only those survived individuals previously counted as normsl seedlings,
since new geedlings were present on the plots, Evaluation of survival
was accomplished by converting the survivael counts to an ares contalning
100 aquare feet. The figure wug then expressed s & percent of the
normal seedlings originelly counted. For the purpose of statistical
analysls the percentages were transformed td sngles (Snedecor, 1946.

Ps 4492) which were used in computing sn anelysis of veriance.



RESULTS AND DISCUSSION

Factops Influencing Germinetion and Emergence

§g§ggg,g£421§5§;§g. The effect of season of planting upon gerﬁin&tiou
and emergence end the subsequent normsl seedling count wes Significantl
as shown by anslysis of varisnce (table 2). However, sesson did not
affect a1l species to the seme degree. The high degree of significanée
of interéction between season and species shown in table 2 indicates
thet the species must be known before the best sesson of plenting can
be designeted. Actuslly, the performsnce for all species wes best for
the spring season of planting, but only_slightly so for crested wheat-
greas. ©Smell differences are more likéi& to have been the result of a
sampling mis-chance.

The dsts presented in table 3 indicate those differences between
geagons which were significaent, Season aversg:s for esch spec%es must
differ by the least significant difference (L. S. D.) af’ézﬁioiﬁustify
the statement thet the differenee in performance would occur not greater
than 1 in 20 trials by mis-chasnce in random sampling., Cregted wheat-
grass was the only species that did not show significently better germi-
vnation and emergence for the spring season of planting than for fell,

As mesgured by & least significant difference of 51, the‘diffErence
between sesson averages was well above the 19 to 1 probability; thus

indicating that sz & group these species did respond differently when

apted auring is.il 800 Spring. A o

1, "Significant® is interpreted to mean that the calculated velue of
F iz larger than the corresponding tsbuler value at & probability
of 0.05 (12 to 1),
“Wery significent® will indicate values larger than the correspond~
ing tabulsr value at a probebility of 0.01 (99 to 1).

£)
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Table 2. Analysis of varlance of the number of normal seedlings of

four speciea of‘gg;ggxggg seeded st Benmore, Utah
D@grees of '
Sourge of warlation ‘ . freedom , _Mean squsre
Between seassons 1 388,004#
Between replications 1 21,427
Error (a) 1 1,175
Between specles 5 41,5584
Between intensities 4 B5,796%#
Intersetion: ,
Season by specles 5 44 ,580%% .
Season by intensity 2 52, 225%%
Bpeclies by intensity 8 9,854%
Season by species by intensity 8 11,175%
Error (b) 118 4,479 ~
Totel 143
#8ignificant

*ery significant

Pable 8. Average number of normal seedlinga emarged per 100 feet

Of row E : Loy . A g e d A gy
Ls8.D.%

: .. Sesson between
Specles Fell _ Spring Averege seasons
Crested wheatgrass 59 . 41 40 66
Intermediste wheatgrass i5 156 86 66
Stiffhsir wheatgrass 58 138 .96 66
T2ll wheatgress 88 203 . 145 58

—_ ,
Average 48 - 135 92 5l
L.5,D.* between species 44 44 31

#Least significant difference &t & prebability of 19 to 1.
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Compsrison between specles also may be made from the dsta end least
slgnificent differences in table 3. Those differences will be discussed
further in the following section.

It is necessary to understand thet results pertain only to the 2
seasons involved in the study (fall, 1947 and spring, 1948), ZFven
though the years may be judged to have been selected at rsndom, the
difference between the seasong wss spn unvarieble sum applying only to
the given pairkof seasons.,

Selecting the best season of planting, for evalusting species or
intensities) frcm the numbers of normal seedlings emerged, wea compli-
cated by 2 sources of wveristion., Both were involved in the number of
viable seed planted. Those sources of varistion aere as followss

1. Drill openings used did not give the exact rate of seeding as
plenned., The drill wes calibrated to deliver the some number of seeds
at a glven intensity for each species, but the errors involved were large.
The ratio of low to medium and high intensities was not 1 to 2 znd 3
respectively. Further, at a glven intensity, the drill did not deliver
the same number of seceds for each specless

| 2. Germination of the species varied from 59 percent for crested
wheatgregs to 98 percent for tall whestgrass. Equal numbers of seeds
for sll four speclies would be expected to germinaste in direct pro-
portion to thelr germination capacity.

Becauge of those sources of varistion listed above, the number of
- seedlings emerged on esch plot was not sulted to direct comperison with
that on other plots. F¥hen corrected for species differences in germina-
tion capscity snd irregularities in drill celibretion (table 4), the datse \

provided & more correct means of making direct comperisons between
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methods and species. Those corrections were mede by expressing the num-
ber of normal seedlings in terms of percent of the number of viable seeds
drilled (table 4). During further discussion the term "emergence suc-
cess® will be used in reference to those percentages. (See table 8,)

The averages emergence success for spring was 4.3 times higher thean
that for fall; however, there was little difference between the seasons
for crested wheatgrsgs. For intermediate wheatgrass the success for the
plots seeded during the spring wes nearly 10 times greater than that for
fall (table §).

ggeciegﬁ Variation in emergence between species (teble £) was very sig-
nificant. However, the success of the varlous species in germinetion
end seedling emergence wes not consistent, &s indiceted by very signifi-
cant intersction between species and season end a significent interaction
between species and intensity.

After learning where resl differences probably occurred (least sig-
nificant differences shown in table 3), the best evslustions can be made
of relative emergence success of differemt specles (table 5), The emer-
ganae.suecess of 7.1 percent for crested wheatgrass planted in the feall
was higher than that for the other species.

On the plots seeded during the fall, tall wheatgrass wes second
high in emergence with 5.3 percent success, and intermediste wheatgrass
wag low with only 2.0 percent. Tall wheatgrass was high for the spring
segson of planting with 25.1 percent success, and crested wheatgress was
low with 9.1 percent., Stiffheir wheatgrase was third high each season.

For the spring season of planting and for the aversge of both seasons
there wes an insignificent difference between intermediste wheatgrass end

stiffhair wheetgrass.
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Table 4. Rates of seeding in number of seeds per 100 feet of & single

rowe
" Desired rate

Seeding of seeding dotual rate of seeding

Specles , by (full seed; full seeds Visble seeds
Crested Low 438 488 Z88
wheatgrass Medium 876 940 555
High 1314 1380 785
Intermediete Low 438 446 893
whesatgresgs Medium 876 883 81z
High 1314 1234 1088
Stiffheir Low 438 43& 385
wheatgrass Hedium 876 801 713
High 1314 1330 1184
Tall Low 438 380 572
wheatgrass 0 Hedium 876 878 857

High 1514 1240 _A1Reb

#The differences between desired rate of seeding and sctual rate of
seeding in number of full seeds show the errors involved in drill
celibrstion.

Table 5. Emergence success in percent of viable seeds planted for four

species of Agropyron
_Seeson of plenting

Species Fall _Spring Aversge
Crested whestgrass Tl 8.1 8.1
Intermediete wheatgrass 2.0 18.5 10.7
Stiffheir wheatgress 8.5 17.0 10.3
Tall wheatgress 5,3 25.1 15.2
Average 4.3 18.8 , 1l.4
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Emergence success wag in direct proportion to the size of seed. As
indicated by the number of seeds per pound (table III), the species in
order of decressing slze of seed ares Agropyron elongetum, A. trichovhorum,
A« intermedium, and 3. gg;gggggg. There was little difference in size

of seed between intermediate wheatgrass and stiffheir wheatgrass.

Ig&gggi&x,gi_ggggigg. The intensity of seeding could hardly have an
affect upon the number of seedlings emerged except in direct proportion
to the number of visble sesds planted. The average emergence successes
of 11.0, 12.0 end 11.1 percent for low, medium and high intensities re-
spectively, support that sssumption. Consequenily, it is hardly cone

ceivable that & resl blological interaschtion could exist between species

and intensity, cr sesson and intensity. .Neverthelesa, teble £ shows
significance of both those interactions., The causes for discrepancy be-
tween species and intensity were the differences ln germination capsacity
end drill calibration. Interaction between sesson and intensity is the
resgult of actusl differences between the intensities, and there is in-
dication thet occasionsl extreme varistion in suitebility of the soil as
a geedbed hag mede & contribution to interaction, In teble 6 the failure
of the differences between pairs 20 and 55, 54 snd 144, and 39 and 205 to
be the same is attributed directly to the differences between intensities
of seeding. This failure of the differences between pairs to be the same
is sn indication of interaction by statisticsl computation,

A difference was known to exist among the rates of seeding at the
three intensity levels. HNevertheless, & lack of significent difference
in emergence between some peirg of intenslties was obvious, as shown in

tebles 6 and 7. For emergence success in percent refer to table 8.
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Table 8, Average numbers of seedlings of four species of jAgropyron
emerged for each intensity a&nd sesson of planting
“L.S.D.%%

Season of Rate of seeding® between
plenting JJow  Medium High :
Fall 20 34 39 S 38

Spring 55 144 2086 13¢ 58
Average - 38 89 1z2 83 27
Le.S.D,#*between

segaong £3 53 55 51

#Drilling intensity was based on the number of seeds inm 2. 5, 5.0 and

7.5 pounds of Agropyron criststum for all species at low, medium and

high respectively.
#tLeast significant difference at & probability of 19 to 1.

Table 7. Aversge numbers of seedlings emerged for three intensities

of seeding '
Rate of V LeS Dok
seeding# between
Specieg _Low Medium High fAversge  intensitieg
Crested wheetgrass 28 51 62 40 54
Intermediste wheatgrass 37 76 143 86 54
Stiffhair whestgrsass 35 117 95 B2 54
Tall whestgrass 55 129 187 123 54
lverage 28 88 12z 83 27
L.S.D.#* between species 54 54 54 31
#Drilling intensity was besed on the number of seeds im 2. By 5.0 end
7.5 pounds of Agropyron cristatum for all species at low, medium and

high respectively.
##Least significent difference at a provebility of 19 to 1.



Table 8. BRNumber of seedlinge emerged &nd success in percent of visble seeds drilled per 100 feet
of row for four spscies of Agropyronm plented at Benmore, Utah

' Season of glanting
Relstive Viable Spring . Fall Average

seeding - geeds per  Avg. No. Percent Avg. Ho. Percent percent

Species 7 intensity* 100 feet  seedlings gsuccess _ seedlings suceess success
Agropyron low 288 34 1 11.8 €1 7.3 9.6
cristatum medium §55 28 8.8 32 5.8 8.3
high 785 - 76 : 9.7 63 8.0 8.9

totsl 18259 148 9.1 — 116 7.1 8.1 -
Agropyron "~ low 593 69 17.6 9 2.3 10.0
intermedium medium 812 126 18.5 15 1.8 - 8.7
high 1086 251 £3.1 21 1.9 12.5
total 2291 4486 1 18.5 45 2.0 = 10.7
Agropyron ' low 385 52 13.5 21 5.5 9.5
trichophorum nedium 713 192 26,9 85 4.9 15.9
high 1184 145 12.1 24 2.0 7.1
total 2282 389 17.0 80 3.5 10.3
Agropyron low 372 79 Rl.2 31 8.3 - 14.8
elongatum medium : 857 218 5.2 52 6.1 15.7
high 1218 313 6.3 46 5.8 15.1
total 2444 614 £5.1 129 5.3 15.2
TOTALS low 1438 254 16,3 82 5.7 11.0
medium 2937 572 19.86 134 4.6 12.0
high , 4270 791 18.5 154 3.8 11.1
total 364¢ 1597 18.5 379 4.3 11.4

g3~

#Drilling intensity was celculated to give for cach species an ldentical number of full seeds as
occurred in 2.5, 5.0 and 7.5 pounds of Agropyron cristatum.
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Factors Influencing Survivel

Survivel success is defined as being the number of survived indi-
viduals expressed in percent of the number of normel seedlings emerged.

A primary phase of the study was to determine the influence of rate
of seeding (by both row spacing and drilling intensity) upon survivel,
Therefore, an early consideration is: To what degree did competition
determine mortality? A test of thet can be msde by computing the corre-
lation coefficient of the number of normal seedlings on each plot with
the corresponding survival percentage. If the survival percentage wes
influencsd by competition, & negative correlation would exist; thus sghow-
ing that the percentage survival decreases with incressing numbers of
plants per unit ares.

The correlation coefficlient for the fsll season of planting was
0.048. The smell snd positive velue indicetes thet & correlation did not
exist. Consequently, species differences, naturel veriation, end experi-
mental error asre the fectors contributing to varistion in survival per-
centeges for the fall season of planting.

Plots drilled durdng the gpring showed & correlation coefficient of
~0.265 between the numbers ¢f emerged plants and the numbers of those
survived., JAlthough the coefficient value is not significant at & proba-
bility of 0.05, the author believes that competition was present as &
factor of mortality. The probability of & correlation v:zlue equal to
~0.265, with 34 degrees of freedom, occurring due to chance slone is
slightly greater than 0,10 or about 1 in 9.

The grester emergence for the spring plots epperently increased the

density of individusls to & state of critical competition.
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- Sesgon of planting. There 1s further explsnstion for the difference in
survival success between sessons. FEarllier germination for the fzll seed.
ing permitted the development of lerger individuels previcus to the
summer drought than occurred on the spring seeded plots. Survivsl 1s in-
flusnced directly by the size and vigor of plants et the beginning of a
dormancy period.

Average survival for the full seeding wes 40 pégcenﬁ (teble 9);
whereas, the spring seeding showed & survivsl of ég ﬁercent. #hen those
percentages are superimposed upon emergence percentsges of 4.5 and 18.5
for fall and spring seedinge respectively, the spring seeding still shows
the best results. Ansiysis of verience (table 10) did not show & sige
nificant mesn sguare betveen sessonsy nevertheless, the suthor bellieves

that & difference in survivel 41d exist.

Species. There was little difference in gurvival percentsges smong the
species. Intermedizte wheatgrass wes high with 31 percent survivsl,
followed closely by tell whestgress with £9 percent. Stiffhsir whest~
gress end crested wheatgrsgs everaged &5 #nd 20 percent respectively.

The greatest difference between sessons (4% percent) wss prezent in inter-
mediate wheatgrass. Crested sheetgraes had the least difference betwseen
sesgon aversges in both the normal seedling and survivsal date. It was
interesting to observe that for both sessons the specles with the lowest
emergence success hsd the highest survival razte--intermedlste whéstgrass
for the fall planting snd crested wheatgress for the spring plsnting.
Perhaps that is further indicstion that competition wss & fector influence

ing mortslity.



Table 9. Survival of normel seedlings in percent for four specles of &ggagxgcn*

Season of g;anging

Fall Spring ,
Drilling Row ggacing {inches) Row ﬁgacing finches! All season

Species intensityr 6 18 Aversge 3 18  Aversge - average
Agropyron low 31 28 ,16 &5 14 47 28 29 27
eristatum medium 31 36 25 51 3 8 41 17 24
high 25 24 35 28 5 3 8 5 17

average 29 29 25 28 7 19 25 17 235 -

Agropyron low 70 57 59 62 2 35 18 18 41
intermedium medium 3% 80 19 37 3 3 7 4 21
high 43 100 29 57 7 8 ) 6 32
average 48 72 36 52 6 i5 9 10 31

Topyron low 21 37 11 23 8 0 1 6 15
trichophorum - medium 48 38 15 34 7 15 12 11 25
high 41 30 34 35 B 7 11 7 21
average 37 35 <0 31 6 7 11 8 20
Agropyron low 34 49 0 28 17 19 3 13 21
elongatum medium 48 58 84 65 10 1 iz 8 37
- high 61 58 53 51 8 5 10 8 30
~average 48 56 39 48 iz 8 8 9 23
AV EiAGE low 35 17 26
medium 42 10 26
high 43 -7 25
average 41 48 30 40 8 12 13 il — L8

*Survival wags recorded April £ and 3, 1949, and was expresged “in terms of perceni of seedlings
counted June 2 and 5, 1848, which still survived.
##Drilling intensity wes cslculsated to give for each species an identical number of full seeds as

occurred in 2.5, 5.0 and 7.5 pounds of A. criststunm.
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Table 10. Anslysis of variance of“angleal corresponding to survivsl
percentages for four species of Agropyron seeded &t Benmore,

Utah
Degrees of Mean
Source of varistio: , . v freedom sguare
Between seasons 1 15,0980
Between replications 1 6856
Error (&) 1 452
Between species 3 389
Between intensities 2 100
Between row spacings 2 937
Interactions:
Season by specles 3 719
Season by intensity 2 2,0562%
Season by spacing b3 4038
Species by intensity 6 768
Speclies by spacing 8 728
Intenslity by spacing 4 285
Sesson by species by intensity 8 38
Season by species by spacing 8 £30
Sesson by intensity by spacing 4 224
Speciea by intensity by spacing 12 169
Season by species by intensity by spacing 12 389
Error (b) 70 505

Eg&gl, , 7 145 870
Ingles by Arc sine transformation. OSee Snedecor, 1946, p. 447,
#5ignificant
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Intensity of seeding. As shown in enslysis of varisnce (table 10), no
significent differences in survival were found between different seeding
intensities. Nevertheless, it is belleved thet the rate of seeding did
influence survivel on the spring seeded plots. The average survivel
percentages for all specles plsnted in spring according to intensity of

seeding were &g follows:

Low intensity 17 percent
Medium intensity 10 percent
High intensity 7 percent
Average 11 percent

Even though the low intensity showed the highest survivel percent-
age, successg ss measured by the number of survived individusls on a given
unit area was éreater for the medium snd high intensities. The data
ghown in teble 11 revesl thet the high intensity resulted in 1.6 times
more gurvived plﬁnta than the low intensity, but slightly less than that

of wmedium intensity.

Drill row spacing. Row spacing inlluenced the numbers of normel seedlings
per unit area. As indicated in enelysis of variance (teble 10), row
gpacing contributed more to variation in survival percenteges then did
intengity of seeding. Corresponding mesn pquares for intensitles and row
specings were 100 and 937 respectively. A lack of significent varistion
caused by either factor, however, maekes segregetion of the Z effects uf-—
relisble. If the 2 sources of variation were combined in snalysie of
varisnce, the resulting mean square would approach the 5 percent probe-
bility level. An indicetion of the influence of row spacing upon survival
for the spring seeded plots is shown in table 9, The average survival
percentages for the 6, 12 and 18 inch row spacings were 8, 12 and 13

percent respectively.
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Table 1ll. - Success of seeding intensities in relative numbers of survive
ed plants for 4 species af Ag;ungun planted during the

spring, 1948 Vow 0o &7 Y ’l\
Bore e Codrand ~ Avg. No. of
Intensity Eumber of Percent Survival survived
, 24. T%\
Low £34 16.3 17 B8.48
edium 572 19.5 10 11.156
High 791 18,5 7 10,24

Aversge 532 18,5 11 10,83



CONCLUSIONS

bFQQM these results it sppears that bare, f&lluﬁ soll wes not suit-
sble for seeding the species planted, There was indication thet the
limiting factor to seeding success on the fallow soil was inefficient use
of the precipitation. Excessive losses of soil moisture by evaporation
ceused rapid drying of the surface soil, and, consegquently, low germinau
tion and emergence. Drilling in stubble of & grain is suggested ss a
method of increasing the efficiency of conservation of the precipitation.

Emergence success was low for both seasons of planting. Neverthee
less; there were differences between seasons and species, and less sppar-
ent ones among seeding intensities end row spacings.

Planting in the spring proved to be more successful then fell plant-
ing. Emergence on the spring plots wes 4.3 times more than on the fall
plots, as indicated by a count of normal seedlings on June 2 end 3, 1948,

Moet of the seed planted during the fall apperently remsined dormant
in the soll until the following spring. Observations indicated thst very
little emergence occurred during the fall of 1947. Lower emergence for
the fall planting mey be primerily attributed to winter kill end alter-
nate freezing and thawing during the early spring when germinetion was
ocecurring.

Becasuse of delayed spring planting (April 13), emergence occurred
at & later dste on the spring plots. Consejuently, rapid drying end
crusting of the surface soil between rain periods, while germinstion wes
occurring, were apparently the factors limiting the emergence success
on spring plots.

Lack of uniformity in depth o1 sceding on the uneven goil surface
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contributed to lower germination beceause of rapid drying of the surface
goil with conseguent desiccatlion of seed planted too shallow, FEmergence
of germinated seed wus restricted for those plented too deep.

Among other things, emergence success wes in diéeet proportion ¢o
the size of seed. The largest sesded species, tsll wheatgress, showed
the highest emergence success end the amal;est seeded specles, crested
wheatgrass, was lowest.

The affect of seagon of planting was unejual among the species.
Crested whesatgrass wes apparéntly more resistent to winter kill and ale
ternate freezing and thawing., Emergence success wes higher on the fall
secded plote for crested whestgrass tha# for the other specics. On the
gpring seeded plots the emergence success for crested wheatgrass was only
slightly higher than thut on the fall plote, wheress other species were
mick higher.

Survivel wes somewhat in direct relation to the number of individe
uals on a unit area. Although survivel of imdividuels was higher on the
plots planted during the fall, the larger number of seedlings on the
spring plétm more then conpensated for the higher losses.

The number of seedlings per unit ares on the fell planted plote waes
to0 low to introduce cougatition as & factor contributing to mortslity.

Survival was in direct proportion to both row spacing and intensity
of seeding on the spring plots. HRow spacing hed more influence upon
survival than intensity of seeding. A leck of uniformity in seed distri
bution contributed to & lese sccurate estimete of the influence of rate
of geeding then that of row spacing, which wes uniform throughout the

peeding. Future experimentation might well incorporste the advanbtege of
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 of seed dilution to obbain more uniformity in seed distritution at low
 intensities of plenting,
 Evaluation of ;spaclié, seasons, and methods of planting in terms of
numbers of individuals emerging and surriﬂngvma inadequate, hence the
results have no practical aignifiesnce. Future compsrisons on forsge
” p#aduetian by clipping, rete of survivel end reproduction during desige
aited periods, a.nd size of individuel pimtal (especially of root systems)
may more sdequately evaluate the specles, sessons, and methods of plenting,
| A leck of definite correlation between the number of visble seeds
e planted and the mumber of emerged stiffhair wheatgrass seedlings on the
fall seeded plots introduced a perplexing problem, That failure was
apparently due to an extreme devistion in the suitability of the soil ss
& seedbed, Origin of the soil, as explained previously, indicates that
abrupt changes are probeble, Therefors, the’ aree is not well suited to
& plot type of midy. |



4 seeding study was mede on abandoned fellow goll near Benmore, Utah,
in the years 1947-49, involving Agropyron grigtetum, 4. intermedium, 4.

- jrichophorum, and A. elengatum. The species were seeded by surface drill

on adjacent plots messuring 20 by 50 feet in 21l combinations of the
following:s 2 replications, 2 seasons, 3 intenaitiee of seeding, end
digtances of 6, 12 and 18 inches between rows.

The influence of grazing by jackrebbits and early summer drought
severly restricted growth of the seeded species. The differences among
seagons, specles, and rates of seeding were often less thsn the differences
caused by naturel variation of soll and species and errors involved in
controlling the experiment,

Planting in the early spring proved to be more successful than fzll
planting. Although survival of individusls wes greater on the plote
planﬁed’during the fell, higher emergence on the gpring plots more then
compenssated for the higher losses.

Both emergence and survival were low for both seasons of nlanting.

Factors influencing germinstion, emergence, and survivel did not
equally affect the four specleg plented, For the fell season of plante~
ing crested whestgrese showed the highest emergence success, followed by
tall whestgrsss, stiffhsir wheatgrass, snd intermedizte whestgrass in
order of decreasing emergence success, Intermediate whestgress showed
the highest survivael rate on the full plots.

Pmergence success of tall wheatgrass on the spring piots wes higher
thsn thet of the other species. Crested whestgrass was low in emergence

on the spring plots, but showed the highest rete of survivel.
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The species srranged in order of decressing survival percenteges
without regard to season of planting weres Iintermediate wheatgrass, tell
wheatgrass, crested wheatgrass, and stiffhalr wheatgrass.

The influence of rate of seeding on survival on the spring plots
was epperent, however, there was very litile, if any, correlation between
the two on the fall plots. Survivel was in direct relstion to both row
specing 2nd intensity of seeding. It appesred that specing of the rows
had more influence on survival success than intensity of seeding,

It was concluded that the medium rate of planting and the 6 inch
‘row spacing geve the highest success &g measured by numbers of plants

per unit srea surviving the first year.
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APPENDIX

Table I+ Purity enalysis of four species of Agropyron

§Eeciea
Weight of

sample (grams) 7,718 41.580 22.570 - 82,956
Purity percemtage T1.47 92.08 84,82 | 93.08
Other crop seed None None None | None
Weed seed | 17 seeds 0.77% 0.78% 17 seeds
Inert astter 28,53% 7415% 14.40% 6.92%
No. of seeds in sample 2,604 8,080 3,850 5,024
Ho. of seeds/pound 153,022 88,518 Ty954 69,151
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Teble II. Germination percemtages for four apoeiea of Agropyren

Grmps Accumnlsted ~ No. of
{100 seeds germination Variati@nﬁ hard seeds
cristetun 1 53 10.2 5
2 80 1.7 5
. 86 11.9 $
4 6 E.1 4
Total 234 17
Average &9 4
intermedium 1 89 1.1 5
: 4 88 0.0 1
3 88 0.0 8
4 87 1.1 4
Total 552 14
kverage &8 3
~$richophorus 1 80 1.1 1
3 a7 2.2 £
4 92 5.4 1
Total 887 5
Aversge 89 1
elongst : 1 98 0.0 0
\ 2 98 0.0 0
3 100 2.0 0
4 98 0.0 l
Total 394 1
Aversge 28 0

#olerance for variahmty in variation as follows Agropyron ¢ g;'y st &_tun
10%, 4. intermedium 7%, 4. irichophorum 7%, and 4. elongetum 5%,
I.in:!.ta as listed in Ruleg and Recommendestions for Testing Seeds. 1938,
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Table _I.'II, Comparstive seeding intensities in numbers of geeds par
- - - pound ef four specles afW c :

"~ Rumber of
geeds per - Conversion
158,082 1.00
- 88,318 1.78
- TR4954 2:10

*fhe aeéding Intensities become wunds per scre when d‘rine&,m TOWS
6 inches apert. . ‘

Table IV. Rates of seeding in grams per 10 wheel revolutions snd puunds
per acre for four species of Agropyron when drilled in rows
spaced 6 inches apart ‘

Desired rate Actual rate o
' Grems per Grems per '
Seeding 10 wheel 10 wheel Pounds
Epeeles . o ntensity y ng . revolutions _  per scre
gristetum Low £6.1 29 2,78
) Medium E2.2 56 5.86
High 78.3 79 7457
o n
intermedium Low 45,8 46 4,41
‘ Kedium _ 90.4 95 8.10
- High c L 135.6 127 12,17
~ $richophoru Low . 54.8 54 5.17
S Medium 109,7 100 9,57
High 164.5 188 15.89
- glongstum Low 57,7 £0 4.79
‘ ‘ Medium : 115.4 ‘ 118 11.02

High 178.1 168 15,82
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