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Abstract:

Seed of the wild oat, Avena fatua, which had been collected from Northwestern states and Canada and
then grown at Bozeman, Montana were used in all tests. Twelve strains of wild oats stored in a normal
heated room germinated 28 percent more than the same strains stored without heat. Seed which
wintered in the soil germinated 25 percent more than seed which wintered on the soil surface. Percent
of seed recovered after being buried under sod for one, two, and three years was 59, 34, and 15 percent
respectively. In soil under bare ground the comparable figures are 44, 11, and 3 percent. In 1956 and
1957 approximately 100 percent of recovered seed germinated. Seed under continuous light germinated
8 percent more than seed in the dark. Oxygen concentrations of 40, 50, 60, 70, 80, and 90 percent,
increased the average germination by 9, 25, 18, 21, 24, and 12 percent respectively. Paper
chromatography revealed that non-dormant embryos contain material from various sections of the
chromatogram, which inhabits and stimulates Triticum vulgare Coleoptile elongation in about equal
proportions. Dormant embryos contain a preponderance of inhibiting material.
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ABSTRACT

Seed of the wild oat, Avena fatua, which had been collected from
Northwestern states and Canada and then grown at Bozeman, Montana were
used in all tests, Twelve strains of wild oats stored in a normal heated
room germinated 28 percent more than the same strains stored without heat.
Seed which wintered in the soil germinated 25 percent more than seed
which wintered on the soil surface. Percent of seed recovered after be-
ing buried under sod for one, two, and three years was 59, 34, and 15
percent respectively., In. soil under bare ground the comparable figures
are 44, 11, and 3.percent., In 1956 and 1957 approximately 100 percent
of recovered seed germinated. Seed under continuous light germinated &
percent more than seed in the dark. Oxygen concentrations of 40, 50, 60,
70, 80, and 90 percent, increased the average germination by 9, 25, 18,
21, 24, and 12 percent respectively. Paper chromatography revealed that
non-dormant embryos contain material from various sections of the chroma-
togram, which inhibits and stimuwlates Triticum vulgare coleoptile elon-
gation in about equal proportions. Dormant-embryos contain a preponder-
ance of inhibiting material.
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INIRODUCTION

Seed of wild oats, Avens fatua, has thé ability to remain viable in
the soil and not germinate, Wild oats alsé mature early in comparison to
many of the crops with which it grows, These two characteristics make
eradication extremely difficult.

Delayed germination or dormancy, could be the result of many factors. -
impermeability of seed coat to oxygen or water, inhibiting subétances in
h&ll, endosperm, or embryo could be some of the factors involved.

Haun (8) found highly significant increases in.germination of dormant
seed associated with hulling,  He also found that the caryopsis'of both
dormant and non-dormant seed absorbed more water in the absence of hullso

The effect of‘various concentrations of oxygen, storage conditions,
and light on germination of wild éat seed is reported herein. The possi-
bility of the presence of.germination'iﬁhibitors was considered and some
preliminary work was done using paper chromatography.

fhe wide variability of results reported by different investigators
could have been caused by using different. strainst of wild oats. The
strains used in these experimgpts were collected from the.NOrthwesfern
states and Canada. 'Many of these strains appeared to breed true, but ho
attend was made to correlate dormancy‘with gseed phenotypes.

This is a continuation of the work initiated by Haun (8) at Montana

State College during the years of 1954 to 1956.

I3

L Wild oat seed collected from each location is econsidered as a strain.
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REVIEW OF LITERATURE )
The common wild oat ig a ngxibgs"wéed_in many parts of the North
" American comtinent, being particularly troublesome in the hard red spring
wheat region of Minnesota, the Dakotas, Montana, and Canadian Provinces.
The wild oat (22) differs from the cultivated oat in producing taller,
more vigorous plants and strongly twisted genicwlate awns, ' The gréin‘héé
a pronouncéd sucker mouth at the base, and sométimes'a*hairy Iemméé The
mature lemmas may\be hairy or non~hairy and yeiloWish—white, gray,fgfeyish—
red, or brownish-black in color. | |

Wood (23) states that wild oats are inclinéd to be chdoéey as to envi-
ronment, Their preference seems to be for cool, moist soil cgnditidné;.“}
This may be observed in at least two ways. ‘First, seldom are wild oats a
serious problem in the more arid and hot sections of the northern plains,
except where moisture becomes available through irrigation, 'Second;.wildl
oats are usually more abundant on the lower, damper parts of the field, )
especially in water runs, than they are on the knolls of s-(.)u.thef-n‘exposures°

It is known that after fertilization of the oat flower, modifiqatiops
take place in the tissues enveloping the embryo., Robbins (14) étatés‘that
before fertilization, the enveloping tissues of the‘oat_seed consist of ﬁhe
following, named successively from the outer to the inmer; outer‘epidermis
parenchyma layer, chlorophyll layer, inner epidermis, outer integﬁment, |
inner integument, and the nucellus, After fertilization, all of these
tissues are more or less completely absorbed, with the exception of the
outter epidermis and the inmer integument. In the mé.ture seed the outer

épidermis with remnants of the parenchymatous layer forms the pericarp,
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while the inner integument ﬁecomes the test;,' The pericarp and the testa
are fused to form the seed coat.

Robbins (14) concluded, on the basis of his results that delayed
germination of the wild oat is due to agencies Qberating after, and influ-
enced by fertilization. These affect the défelopment or absorption of
tissues enveloping the emﬁryo in such a mammer as to prevent gérmination
of the seed until after a certain period of after-ripening has elapsed.:

The ability of wild oat seed to lie dormant in the soil for a periocd
of years before germinating is the cause of the extreme difficulty expe-
rienced in eradication of this weed. Bibbey (3) defined dormancy as "A
viable seed not in active growth.“{ One main type of dormancy is primary
dormancy. This is caused by some inherent or physiological condition or
factor of the seed. It could be physical structure of seed or some mate-
‘rial in the seed which brevents germination., Secondary dormancy is the
result of unfavorable germination conditions which put seeds into a.
dbrmanc&, so they will -not germinate when shifted to a favorable condition,

Primary dormancy is often overcome with time., A delayed ?ipening
period is present in many varieties of planté. Lutes (13) results
suggested that immature seeds of wild oats are more dormant and slower to
after-ripen than mature seeds. Johnson (11) found that seed germinability
increases progressively from the lower to upper whorls in the panicle,
Secondary seeds require a much longer period of after—ripeniné before
germinating, Atwood (25 stated that there is an inérease of acidity in
the embryo with after-ripening. After-ripening occurs along with drying

of the seed, but is independent of the water content, as air dry seed soon
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after harvest had lower germination thap similar seed the following spring.

Stoa (15) found that machine harvested and -threshed wild ats_ germi-
nated more readily than hand harvested, possibly due to_seed coat injury.

In experiments with reduced oxygen concentrations using §.eéred__(sged_.
.touck}ed with hot object) and unbroken seed, _A.Wood_ (2) found that_the seed
coat, by excluding oxygen, delays germ;natigno Hargingtgn_(?)ufqund oxygen
relations important in the germination of not after-ripened cereals. _He.
reported that the beneficial effects of mechanical treatments on the seed
coats are probably related to an increased oxygen supply to the embryo., He
further found 36 percent oxygen had the maximum effect on germination. With
higher partial pressures of oxygen, the percentage of “germination was aboutl
the same, but rate of growth was less.. Thornton (16) found that germination
of the intact imbibed upper seed of the ecocklebur takes place in 20 percent
oxygen at a temperature of 30 degrees centigrade or highér° Germination of
these seeds at 25 degrees centigrade caﬁ be forced hy the use of'80 to 100
percent oxygen. Bibbey (3) obfained good germination of wild oat-seed
under low oxygen and high carbon—diéxide pressure, but germination percen-
ages‘were higher up to a point with more oxygen. |

Johnson (11) in a study of delayed germination of offspring of A. fatua
crosseduith 4 sétiva theorizea that- germinability is dominant over dormancy,
consequently the non-dormant segregates in'a hybrid population.are first
to germinate after maturity. These probably would be killed by any cul-
tural operation or climatic factors'unfavorable to the plants., Bibbey (3)
states that wild oat seed does not require 1ight for optimum germination,

In all of Black and Naylor's (4) experiments with wild oats to date, both
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tungsten-filament light and, "dayligbt" fluorescent light have been found to
inhibit germination. This would appear to be a true light effect and not
Sne dependent upon increased temperatures; since the heating effect of
fluorescent 1ightihg is émallo Furthermore, experiments have_shown that
high temperature does not prevent germination in darkness. Cummingis (5)
studies with wild oats -obtained from iocalities in Eastern and Western
Canada, and from plants grown under temperature and humidity controlled
greenhouse conditions,>indicate that 1ight, compared to darkness, -decreases
the amount of germination in partially dormant seed, but does not decrease
the germination of non-dormant seed. Evidence thérefore indicates an inter-
action between levels of dormancy and presence or absence of light. This
suggests that tnder conditions of sufficient moistufe, fall cultivation
which will bury partially dormant seed may encourage germination, énd there~
fore help teo eliminate wild-oat infestationSe In.direct contradiction to
Johnson's (11) and Cumming's (5) work; Bibbey (3) and Stoa (15) in separate
publications agreed that to shorten.dofmancy it is.best:to have the dormant
seed on the surface of the soil and not to cultivate until spring,

Toole (19) states that wild oat seed collected from different sections
in the Western states showed no significant correlation of sections with
germinability. Marked differences in seed characters were found; such as
seed size, color, pubescenée9 etc., but no correlation between seed cﬁarac—
ters and germinability or défmaﬁcy were evident., Lutels (13) results showed
that different collections of wild oats may differ in dormancy even after
having been grown and harvested under uniform conditions. Her results were

supported by Haun (8) who reported large differences in dormancy between
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sources,_ The progeny reacted in .the same way. .

. Housley and Bentley (10) report that it is frequently asserted that
3-Indolegcetic acid (IAA) is either the dominant hormone er the only _
naturally occurring growth promoter in, plants.  The only growth promoter
other than IAA, isolated from Yegebaiive-ﬁiS§9§§M0f+bigherLpl%ntﬁ is 3-
In@olylaceton;itriie.(IAN)o Alexandra Polyakoff-Mayber etoal. (1), work-
ing with lettuce seed, sald that natural IAA is not present in dry §eedso
It is possible that growth inhibitors present in the dry seeds may be
precuSors of IAA, Two acidic growth inhibiting substances were the only

growth active substances present in dry seeds,. Thege. substances_spparently

. disappear when germination proceeds, A variety of other unidentifiable

active substances appear during germination.,

Stoa (15) found short periods of high temperature comparable to burn-
ing stubble tendiné to break or shorten dormancy. He also found that chill-
ing dry and soaked seeds increased germination slightly. Alternate wetting
and drying also iﬁcreased germination slightly, dJohnson (l}) found that
scaking the seeds in 2 percent KN03 for 24 hours produced 64 to 68_per§enﬁ
germination. In water, germination was only 4 percent., Na CNS showed éome
promise in stimulating germination at concentrations below 1 percent.

Evanari (7), in his work on germination inhibitors, has identified a
number of compounds produced by plants which inhibit-the germination of
their own, or other, plant seeds,) These include unsaturated lactones,
akaloids, essentlal oils, and others. The presenée of these compounds

has been. found to be responsible for the dormancy of seeds of many plants.

Some of Black and Naylor's (4) preliminary experiments have shown that an




aqueous_extragt_of wild oat _hulls has marked inhibitory properties when
tested on lettuce seed. . This extract has been chromatographed and it would
appear that two inhibitory substances are present, running at different
Rf. values, Elliott and Leopold (6), in their investigation of the seed of A
sativa, variety Victory, have demonstrated a water soluble inhibitor in the
hulls, which appears to be a high molecular weight protein. _This substance
could be washed out of the hulls with water. Haun (8) attempted the same
experiment with wild oats, but in all his tests in which he washed the seeds
he obtained a sharp reduction in germination. This could possibly be the
result of secondary dormancy due to unfavorable eonditions for germinstion.
Toole (20), reporting the final results of the Duvel buried seed ex~
periment, stated that wild oat seed buried in 1902 at 22 inches germinated
g percent and at 42 inches 18 percent in 1903, None germinated after 1903.
Waldron (21) found that in black alluvial leam soil, wild oats came up
through five inches of soil., Seeds buried 7 to 10 inches deep for 20 months
were practieally dead, and buried 56 months all were dead., Thurston (18)
found .there was no evidence of induced dormancy in seeds buried at depths
down to 20 inches, Plants from seed buried 6 inches deep came up yellow,
but recovered and grew into healthy plants, All seeds which had not germi-
nated within 4 years died., No seedlings appeared after 21 months from seeds
bﬁriéd 12 te 20 iﬁches deep. Evidence indicated loss of viﬁality of the
seed with prolonged burying in the soil, Haun (8) found that about 50 per-
cent of the seed of a dormant sample of wild oats germinated or decomposed
while buried at four depths in a silt loam soll for one year. Twenty per-

cent of the recovered seeds germinated initially in the laboratory.
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MATERTIAL AND METHODS

Wild oat seeds were o‘btained from North Dakota, Idaho, Utah, Colorade,
Oregon, Washington, Alberta; and Saskatchewan, Canada. Location and croém
ping history are reported by Haun (&),

They were grown under irrigation at Bozeman., The progeny from the
1955 crop were planted in 1956, and the progeny from the 1956 crop were
planted in 1957. Seed harvested in 1956 and 1957 was used in this studyo

Monthly germinations were conducted on damp blotter paper in plastic
boxes with lids. A germination cébinet was used with the tempefature at
approximately twenty degrees centigrade. Germination counts were made
after 10 days.

One experiment was designed to study the effect of storage conditions
on pfimary dormancy. Samples of each strain of wild oats were stored in
an unheated b'uiJ.dip.g and at normal room temperature. Germination tests
were conducted on the seed under each method of storing.

Germination of seed which wintered in the soill compared to seed winter—.
ing on the surface of the soll was studied., In September of 1956 seed of
seven strains were placed in separate flats of soil in the field. In half
of the flat seed was mixed with the soil, and in the other half it was left
on the soil surface., The flats were covered with wire screen. The seed
was recovered in Jume of 1957,

Haun (8) in 1955 initiated an eiperiment to determine the length of
time wild oat seed will remain viable while buried at different depths in
soil, in the field. Material and methods for this experiment are found in

his thesise
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Twel&e strains were used to test ﬁhe_effect on germination of contin-
. wous light as compared to contimuous dark. L
Germination was carried out in the usual manner except that fluorescent
light was provided in one section of the germinating cabinet and all light
was excluded from the other section,

The effect of various concentrations of oxygen on germination was deter-
mined by/placing seed in a bell jar. The seeds were enclosed in blotter
paper envelbpes'arranged so that the envelopes were not touching each
other. A measured quantity of water was then placed in the‘jar and was
replaced by oxygen. Knowing the quantity of water present, the concgntra-
tion of the oxygen could be calculated., Duplicate samples were germinated
at normal oxygen concentration adjacent to ﬁhe bell jar.' The size of the
bell jar prevented it froﬁ being used in the germinator, therefore germina-
tion occurred at room temperature.

Paper chromatography was used to isolate substances from wild ecat seed
embryos, Two strains of wild eats were used. One strain exhibited extreme
dormancy whilé the other germinated readily, An alcoholic extract of each
strain was made using 100 embryos. The exirgct was filtered, dried, and
theq‘chromatographed using Whatman NUmbe; One filter papers A solvent
composed of butanol, saturated with ammonia and water was allowed to
ascend fifteen centimeters past the spot of extract and then air drieds
The filter paper was cut into five three-centimeter sections. These were
irrigated with twenty milliliters of distilleq water into separate Petri

dishes, Ten ten-millimeter sections of etiolated Iriticum wvulgare coleop-

tiles were added to each dish., They were incubated in darkness for 18
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"hours after which each coleoptile was measured for elongation. Each
analysis was accompanied by two checks; one of distilled water and the
other of a dilute concentration of 2,4-D¥* (.0l normal solution). Results
are based on average elongation of the 10 coleoptiles. The first extract
was made from air dry embryos., Later, extracts were made of embryos whiéh
had imbibed water for 4, 8, 12, 16, 20, and 30 hours. After 30 hours the
non-dormant strain was showing signs of germinatipga' Eaéh separate analy-
sls was repeated 4 times. |

Three replicates of one-hundred embryos eabh9 of dormant and non-
dormant strains were used to study the affect on germination of wvarious
concentrations of IAA¥*, Fifty milliliters of solution were used and this

was areated constantly with compressed air.

#* 2-4-Dichlorophenoxyacetic acid
#¥#* Tndoleacetic acid
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RESULTS

EFFECT OF STORAGE CONDITIONS ON GERMINATION
OF WILD OAT SEED -

Wild oat seed requires an after ripening period, following harvest,
before the seed will germinate. Length of period is determined by in-
heritance, but may be affected by environmental conditionss To study the
‘ effect of storage as related to the length of after—fipening periocd, 23
_8trains of wild oat seed were storéd'under two conditions - an unheated
building, and a normal heated room. Germination tests were started in
February of 1957 and conducted for the succeeding three months,

The average germination for strains for /4 dates germinated varied
froﬁ o5 percent to 41 percent after storage, in the unheated condition,
with the average for the condition being 25 percent. The average germiﬁa—
tion after storage at room temperature varied from 3 to 75 percent and
averaged 53 percent germination, Table I..

An analysis of variance reveals that storage treatments, dates germina-
ted, and strains were significantly different at the one percent level,
Table II, There was a significantly greater number of seeds which germina-
ted after storage under the heated room condition, as compared to the un-
heated buildin g. The strains also varied sighifican%ly in germination,
This was expected as germination varied from zero in some strains to 93
percent in others. |

The average germination under heated storége Was never equal to or
less than germination of seed under unheated conditions. Figure 1 shows
graphically the:average monthly germination under the two storage coﬁdi—

- tionsg., There i1s a distinct difference between the two conditionsqgnd
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germination was increasing each month.

Table I. Average germination of 23 strains of wild oats stored under
two conditions,

Strain Storage Strain Storage
No, Unheated Heated No, Unheated Heated
1 28,5 60 15 39 75
2 5 60 16 39 68.5
4 41 70.5 17 36 5045
5 26 62 18 28,5 55
6 36 61 19 20 59
8 23 58 20 25 52
9 o5 3 21 29 63
10 16.5 35 22A 36.5 70
21 16 31 23 i 29
12 12 31 24 14.5 52
14 35 61 25 18 15

14A 22.5 67 Average 25 53
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Table II. Analysis of variance of germination of 23 strains of wild
oat seed stored under two conditions and germinated at 4

dates.,

Source of variation DF MS
Dates germinated 3 6,348 **
Storage treatments - 37,136 #*
Strains 22 1,608 **
Treatment x Strains 22 220
Error#* 135 141
Total 183

* Date germinated x storage treatments plus date germinated x strains plus

date germinated x storage treatments x strains.
#%* Significant at 1 percent level.
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Figure 1. Graphic presentation of average germination of 23 strains of
wild oats under two storage conditions.
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. WINIER SURVIVAL OF WILD OAT SEED

- e e meen R - R

Exposure to winter temperatures, snow, alternate ffeezing and thawing
could be expected to have an effect on seed. Seed on the soil surface is
in direct contact with the above conditions, while seed in the soil would
have some protection. |

Seven strains of wild oats were used to determine this effect. Half
a greenhouse flaf of soil had seed on the surface, while the other half of
the flat had seéd mixed with the soil., One strain was used in each flat.,

No fall germipation pccurred from the seeds which were én the surface
of the soil., Approximately 12 percent of the seéeds éerﬁinated which were
in the soil, these were removed; |

In the spriqg the'number of seeds which had germinated in the soil
were estimated and the seeds on the surface of the soil ﬁere collected and
placed in the germinator. Inital germination of the surface collected
seeds was considered to be those which would have germinated after spring
cultivation, Table III. Various treatments were used on the seeds which
failed to germinate initially in an attempt to.stimulate'germinatidn. Some

of the seeds recovered from the surface of the soil failed to germinate

under. the various treatments, after four months of testing in the germina-

tor. The average germination of the seeds which spent the winter in the

soil was 62 percent, as compared to 37 percenflof the seeds which spent the
winter on the surface of the soil,

From this data it would seem you could expect a higher germination per-
centage from the seeds which spent the winter in the soil. This being true

you would get a larger percentage of the seed germinated by'fall cultivation. -
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This is comparable to the results of Cumming (5).

Table III. Percentage of wild oat seed capable of germinating after one
winter in the field when mixed with the soil and on the soil

surface,
Seed in soil Seeds on surface of soil
Fall Spring Final Initial Final

Strain Germination Germination Germination Germination Germination

2 123 29 47 46 76

8 13 80 93 10 35

9A 0 85 85 4 23
124 12 50 62 5 12
b 10 40 50 0 25
22 11 e 66 35 57

24 8 85 93 & 33
Average 62 37

¥ Percent germination
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LONGEVITY OF BURIED WILD OAT SEED |

The length of time wild oat seed will remain viable in the soil is
subject to considerable controversy, Variable results as reported by
Toole and Brown (20), Waldren (22), and Thurston (18), might be explained
by wiid oat strains having different degrees bf dormaney, tests conducted
in different soil types or under different conditions.

An experiment was established in November, 1954 in which seed of one
of the most dormant strains (No. 9) was buried at 2, 4, 12, and 18 inch
depths under bluegrass sod and under an area that was cultivated. In
order to recover the seeds they were enclosed in plastic screen bags.
Three, one-hundred seed samples were used for each %reaiment, and enough
samples were buried so that anmual tests cbuld be made for five years.

The results after one year were presented by Haun (8), He recovéred
an average of 59 seeds from all burial depths under sod. and Lt Seeds.,
under bere ground. There was very little difference between the number
of seeds recovered at different depths., Under sod the range was from
57 to 61, while under cultivation the seeds recovered varied from 40 to
46s The balance of the seeds had either germinated or decomposed,

Table IV, '

After two yéars in the soil an average of 34 seeds was recovered at
all depths under sod and under the cultivated area:the comparable average
was 11 seeds? Seed recovered under sod ranged from 29 to 39 depending on
burial depth and under the cultivated area the range was from 6 to 15 seeds,
Table IV. In 1957 seed recovered under sod averaged 15 with a range from

13 %o 19 at the various depths. An average of 3 seeds was recovered under
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bare ground with a range of one to five,

-In a threé year period, the percent of seed recovered from under
sod droppedlfrom 100 to 15, A sharp drop waé also evident under bare ground
as recovered seed went from 100 to 3 percent. The peréent of seeds recov-
ered at each depth under each treatment is presented in Table. IV, - During
each of the ﬁhree years more seeds were recovered under sod than under bare
ground, An analysis of variance of the results, which is presented in
Table V showed propping'condition to be'significantly different at the one
percent level. Differencés between depths of burial were significant only
in 1956, .The number of seeds recovered ffom eaéh sample buried is pre-
sented in Appendix Table II,

To test the viability of recovered seeds, they were placed in Ehe
germinator after separating them froﬁ the soil, Thé.seed recovered in 1955
from under sod germinatea 41 peréeht after 7 days. Those from under bare
ground germinated 60 percent. Results from each of the three years are
given in Table V. Initial germination might also partially explain why
‘more seeds afe recovered under sod. Ningteen percent more seeds germinated
when buried unde; bare ground thaﬁ those under sod,

In 1956 and 1957 seeds were kept in the germinator 10 days° Initial
germination results are presented in Table‘vg The number-qf seeds recov-
ered and those which germinatéd are given in Figure 2, for each of the
 three years. |

Seeds which failed to germinate initialiy in 1956 and 1957 weré sub-
jected to hulling, pricking ‘the endospérm with a needle, and additional

time in the germinator. These treatments resulted in complete germination
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of seeds recovered under bare ground, and almost complete germination of

those seeds from under sod in 1956, In 1957 using the same treatments,

slightly less than one-hundred percent germination resulted under both

burial conditions,

Table IV. Percent of wild oat seeds recovered after being buried one, two,
and three years in the soil at four depths, under grass sod and

cultivated soil,

Buried Under grass sod Under cultivated soil
Depth 1955 1956 1957 Average 1955 1956 1957 Average
2 57 29 13 33 46 6 4 21
6 61 9 14 38 50 9 5 <1
12 61 37 19 29 42 A5 5 -3
18 57 30 13 33 40 13 3 18
Average 59 34 R % 4l % 4 J 19

Table V. Analysis of variance of percent of undecomposed wild oat seeds

recovered in 3 successive years.

Source of variation DF 1955 lg§6 1957
Replication 2 14 1 161
Depth buried 3 47 7% 26
Cropping condition 3 1276%* 3173%% 817
Depth x cropping 3 25 28#%# 6
Error 14 128 2 4
Total R3

#¥% Significant at 1 percent level,




Table VI,

_7

Initial germination percentage of recovered wild oat seeds
(7 days in germinator 1955, 10 days in 1956 and 1957)

Buried Under grass_sod Under cultivated scil
Depth 1955 1956 1957 Average 1955 1956 1957 Average
2 10 36 27 34 47 42 100 63
6 50 36 43 43 37 64 64 55
12 37 28 69 45 60 58 43 54
18 42 49 38 43 77 79 50 68
Average 35 37 52 55 61 64
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Figure 2. Recovered seed percentage and initial germination percentage of
wild oat seed after being buried in the soil one, two, and three
years, at 4 depths under grass sod and bare soil,
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EFFECT OF LIGHT ON GERMINATION

Light has been shown to effect the germination of wild oat seed,
Cumming (5), and Black and Naylor (4) demonstrated that light aé compared
to darkness decreases the amount of germination in partially dormant seed,
but does not decrease the germination of non-dormant seed.

In order to see if all wild oat strains reacted the same as the ones
used by Cumming, 12 strains were tested for germination in continuous light
and complete darkness. The experiment was carried.out in a germinator cab-
inet where temperature was controlled automatically. There was no increasé
in temperature due to the use of lights, Three 100 seed sampies of each
strain were used for each treatment.

The average results for this fest are presented in Table VII, A
statistical analysis was made and results are given in Table VIII, Individual
sample results are given in Appendix table III. PFigure 3 is a graphic |
presentation of each strain's average germination under the %wo treatments,

The average germination for all strains under continuous light was 51
percent while the comparable average for seed germination in darkness was'
43 percent. While the average difference of 8 percent is not large it is
consistent with all strains except one. \This strain (No. 4) showed a de-
crease of germination due.to lights hpwever, it amounted to only one percgnto'
A statistical analysis indicates that the difference between thé two t;eat—
ments is significantly different at the one percent level, Table VIII.

The lack of agreement between Cumming's (5) and Black and Nayloris (4)
work with these results is acknowledged. They found that light decreased

germination, yet the single decrease obtained from light was in strain
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(No. 4) and that was only one percent. It should be remembered that only
fluorescent light, with a wave length ranging from 4,000 to 7,000 angstroms,

was used,

Table VII. Average germination of wild oat seed of 12 strains under con-
tinuous light compared to complete darkness.

Strains number
2 4 5 8 9 10 1oy R P W Ly L s 24 25 Ave,

Light 62 53" 5 8 162 . 3. 856

Darkness 540 63' A4S ' 4B 6 52 AN 54

Difference 2 =1 8 6 2 210 72 2

¥ Percent germination

Table VIII. Analysis of variance for the effect of continuous light as
compared to darkness on germination of various strains of wild

oats,.

Source of variation MS
Replication 529
Treatment 1120 ¥
Strain 1861 3
Treatment x strains 85
Error 62

Total

¥#* Significant at 1 percent level
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EFFECT OF VARIOUS CONCENTRATIONS OF OXYGEN
- ON GERMINATION OF WILD OAT . SEED

Seeﬁs of many common weeds may lie buried in the soil without germina-
ting. When the soil is plowed or otherwise disturbed so that these seeds.
are brought to or near.the surface, germination usually occurs. The cause
for this deixy in germination might be low oxygen content, high carbon dioxide
content, or both. Plowing may increase the oxygen supply in_the environment
of the seeds, and with other conditions not limiting, germination ocgﬁrso

This éxperiment was deéigned to show the effect of various concentra-
tions of oxygen on germination of wild oat seed. Concentrations of oxygen
used included 40, 50, 60, 70, éO, and 90 percent. - One hundred percent
oxygen was used in 1956 which resulted in complete destructién of all seeds
without germination. To .provide a check, each strain was germinated at
the normal oxygen concentration each time a higher.concentration was used,

A high correlation between germination of seeds at normal axygen con-
centration and at the various higher concentrations was obtained except at
90 percent oxygen, Figure 4. At 90 peréent concentration, germinaﬁion of
some strains (2, 9, and 17) was below that of the check, Other strains
germinated, only slightly more than the check., It appears that at 90 per-
cent concentration, oxygen becomes toxic to the seeds., Average germination
of the strains without additional oxygen .and those with additional oxygen
are illustrated graphically in Figure 5.

Average incréases due to the various concentrations of oxygen ranged
from 9 at AO‘percent‘oxjgen to a maximum of 25 at 50 percent oxygen. Con-

centrations of 50, 60, 70, and 80 percent oxygen increased the germination
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by an average of 22 percent. Increases were low at 40 and 90 pércent oxygen
levels, At the 40 percent level it would seem there was still a laeck of

oxygen, but at the 90 percent level oxygen was reaching toxie proportions.

‘This is mot in complete agreement with Harrington (9) as he found that 36

percent oxygen had maximum effect on germination, however, he was using
freshly harvested wheat and other cereals.
A deficiency of oxygen seems to be one.of the major factors in wild

oat seed dormancy. One hundred percent germination was not obtained at any

. concentration, This indicates there are factors other than.oxygen which

are causing part of the dormancy of the wild oat seed.


























































