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- COMPETITION OF WILD OATS (AVENA FATUA L.)
WITH WHEAT AND FLAX

INTRODUCTION

The presence of a number of plant species in a common area is com—
monly characterized by a condition detrimental to the welfare of one,
several or all species concérned. This adverse condition occurs whenever
these species must compete for the common requirements of moisture,
mineral nutrients and light, These three basic requirements of plant

growth are seldom available in proportions adequate for maximim crop

production, If any one of these basic requirements is present in only
limited supply due to weeds, then weed competition is active, Weed
competition in agricultural crops is very difficult to control, A major
difficulty in weed control practices, is that the weeds are generally
more adaptable to environment than the crop plants, Weedy plants possess
ecological adaptations which enable them to grow, survive and sometimes
flourish in the same habitat as the crop, in spite of a sequence of
agronomic practices designed to favour crop establishment and growth;

The extent to which weeds succeed at the expense of the crop is reflected

in the creop yield reductions which are the subject of this study,

Although weed competition probably dates back to the birth of
agriculture itself, even in recent years little basic research has been

devoted to a better understanding of weed-crop competition, Little is

known of the biological interactions of the crop we wish to grow and the
weeds we wish to destroy, this is a contributing factor to the weed prob-
lem, Accurate information about the biological capabilities, or more
simply about the growth characteristics and habitat requirements of crops

and weeds, is essential to ultimate success in growing the one and
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eliminating the other, Such research must be concerned with the habitat
requirements and responses of the plants individually, and with the
patterns of competition which developes in weed infested crops,

Wild oats was selected as the weed species for these studies,
because little research has been reported on this weed and also because
of the economic importance of wild oats to western Canadian agriculture,
The purpese of this study was to: (a) determine the effect of various
arithmetic proportioned densities of wild oats on the yield of flax and
wheat, (b) study the effect of soil fertility on wild oat competition
with wheat and flax, (c) determine information on the growth stages of
wheat and flax when competition from wild‘oats begins to occur and (d)
determine the effect of seeding date on the competitive efficiency of

wild oats,
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REVIEW OF LITERATURE

The literature dealing with competition of weeds and cereals might
be grouped into two categories: (a) absolute competitive effects between
weed species and cereal crops, (b) physical and biochemical factors
responsible for plant competition,

Pavlychenko (38) defined plant competition as a natural force
whereby each living organism tends to obtain maximum advantages at the
expense of other living organisms occupying a common feeding area,
Pavlychenko and Harrington (39, 41) were, perhaps the first workers to
report on detailed competition studies between annual weeds and cereal
crops, They found that a heavy infestation of wild mustard reduced the
yield of Hannchen barley by 22.8'percent, that of Marquis wheat by 44,9
percent and that of Banner oats by 45,3 percent in comparison with a\
clean crop (39)s Pavlychenko and Harrington (41) also carried out
studies to determine the factors which cause the reductions in yields,

Clements et al (11), when studying plant competition and weed
control, reported that a small advantage in‘root, culm or leaf improves
the response and hence the chances for success of a parent plant, An
advantage in root, culm or leaf also encourages the production of tillers,
which are potential individuals and constitute what is virtually a
reinforcement, Important features conditioning success in competition
are duration of the plant, rate of top and root growth, rate and amount
of germination and vigor and hardiness of the plant,

'According to Blackman and Templeman (3), Pavlychenko and Harrington
(41) and Welbank (51) species of plants differ in their ability to compete
for the essential growth elements, Pavlychenko and Harrington (41)
classified the competitive efficiencies of various weed species including

wild oats, several varieties of wheat, oats and barley and one variety of
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rye and flax, They made comparisons of the amount of assimilation surf-
ace, number of stomata per square centimeter of leaf surface, and the
extensiveness of the root system at periods of 5 and 21 days after
emergence, With respect to'top growth they classified barley as the
best competitor of the cereals followed by rye, wheat, oats and flax,
They reported that the cereals had greater assimilation surfaces, number
of stomata and length of root system than the weeds (except wild mustard)
at 5 days after emergence, At 21 days the situation was reversed, as
the weeds then had the larger assimilation surface, more stomata and a
longer root system, Pavlychenko and Harfington (41) concluded: (a) the
advantage cereals have over weeds at 5 days after emergence is of extreme
importance, (b) wild ocats, wild mustard and stinkweed are very serious
weeds and (c) the competitive efficiencies of the cereals was in the
order of barley, spring fye, wheat, oats and flax.

Pavlychenko and Harrington (41) further reported that weed seeds
require moist conditions for germinations In a dry spring therefore
cereals would have a definite advantage over weeds, Friesen and Shebeski
(16) also reported that wild oats require a soil temperature of 70 degrees
fahrenheit for good germination, giving crops with lower temperature
requirements an advantage during cool spring seasons,

A great deal of work has been done on competition of other weed
species and general aspects of competition,

Clements et al (11) found that physical factors such as light,
moisture, and nutrients are the controlling mechanisms of competition,
They stated that, of the physical factors affecting competition, water
is paramount, light next and nutrients third in importance, With field
crops the problem is centered upon the relative merits of species and

varieties in terms of competitive adaptation to seasonal and annual




=5

cycles, Korsmo (29) concluded in competition studies carried out in
Norway, that competition between weeds and crops was mainly for water
and soil nutrients. Blackman and Templeman (3) in data collected from
1932-1935 found variability in yields from yéar to year, possibly due to
seasonal differences. They reported that the presence of weeds had a
greater depressing effect on the yield of a cereal crop in a wet spring
than in a dry spring, as weed seeds do not germinate well in a wet yearas
Their experiments indicated that competition between weeds and crops were
for soil nutrients, They concluded that other factors such as competi~
tion for light and water were also involved, with competition for light
depending on the weed species and on the density of the weed infestation,

Pavlychenko and Harrington (40) found in the prairie portion of
western Canada, where light is generally plentiful and soil fertility is
high or may be corrected, that water is usually the limiting factors
Following an investigation into ﬁhe water requirements of crops in
western Canada, Barnes and Hopkins (2) concluded that a cfop is able to
utilize as much water as it can secure,

Blackman and Templeman (3) in competition studies found that the
presence of weeds depressed the nitrogen and potassium contents of the
cereal, bud did not affect the phoéphorous content, Additional nitrogen
fertilizer raised the nitrogen and potassium contents, They\glso found
that the application .of nitrogen fertilizer increased tilleriﬂg and yield
of barley growing in competition with wild»mustardo, They concluded that
the response of a weedy crop to nitrogen fértilizer is dependent upon
the relative amounts taken up by the weeds and crop, also the critical
period is confined to the early stages of development of the cereal,

They also found that by inecreasing nitrogen supply one could bring the

yield of a weedy crop up to the level of a cléan unfertilized crope Gregory
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(24) and Brenchley (5) also found that nitrogen, potassium and phos—
phorous are taken up most actively during early stages of growth of the
cereal,

Nakonshny and Friesen (36) in studies on the influence of fert-
ilizer on weed competition with spring sown wheat found that losses due
to weed competition in the fertilized plots were consistently lower than
in adjacent unfertilized plots, Average loss was 4.8 bﬁshels per acre,
or 11,7 percent of total yield, in the fertilized plots as compared to
an average loss of 6,6 bushels per acre or 20,5 percent of total yield
in the unfertilized plots, They concluded that losses due to weed |
competition can be reduced considerably by the use of commercial fert-
ilizers, McCurdy (34) reported on studies of the effect of crop competi-
tion on the number of wild ocats in a Barley erop, He found that Q barley
plot sown at 1} bushels per acre and without fertilizer contained 48 wild
oats per square yard while barley sown with fertilizer contained only 23
wild oats per square yard, Godel (21) and McNeil and Davis (35) sim~
ilarly reported fertilizer reduced losses due to weed competition,
Fertilizer will reduce losses due to weed competition, but the literature
is not definite as to the relationship between various densities of a
specific weed species and the response of crops to different soil fertil-
ity 1evels.

A number of cases have been reported of influences of higher plants
upon one another, which cannot be atiributed to competition for nutrients,
water, light, etc. (AB). In the case of such mutual effects, for which
products of plant metabolism.mlght be held responsible the term
Yallelopathy™ has been used, The liberation of organic compounds from

roots of higher plants has been shown, as for example the liberation of
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scopoletin from the roots of oat seedlings (31)es Under certain céndin
tions scopoletih is readily liberated from living root cellss These
workers also found that Papaver rhoes was more inhibited by oats than
ryes Also there was an inhibition effect of rye and oats on Sinapis
arvensis. Potato and flax were strongly depressed when grown together .
with Polygonum persicaria. Research workers have studied the influence
exerted by species of Camelina on flax by means of toxic substances (25),
other studies have been made on toxin production from Agropyron repens
(52).

Several workers have found that weeds reduce tillering of cereals

(3, 7, 21, 22)s Carter et al (10) found in the case of wheat, that
tillering and yield were reduced in proportion to the densitj of weeds,
Similarly-Buirows and Olson (7), in work with wild mustard and wheat,
found increased denéity of wild mustard resulted in a reduction of tille
ering and yield of wheat, Different weed species have varied cdmpet—
itive efficiéncy and similarly reduce tillering‘and yields in cereals by
various amounts (41), It is therefore very evident that weeds have
adverse effects on cereals by reducing the number of tillers per plant,
reducing yield and bushel weight, often protein content of wheat, Weeds
may effect the iodine number in flax, |

- Numerous Studies have been carried out on wild mustard in competi-
tion with cereals, Work at the Regina Experimental Farm indicated the
effect of wild mustard competition (42). Their observations based on an
average of nine years showed that wheat yield was reduced 15 percent
when wild mustard constituted up to 20 percent of the vegetation, and 53
percent reduction in yield when mustard constituted up to 60 percent of
the vegetation present,

Burrows and Olson (7, 8) found in competition studies between wild
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mistard and flax and wheat, that 10 wild mustard plants per square yard
were sufficient to significantly reduce the yield of flax, and 50 wild
mustard plants per square yard would reduce significantly the Yield of
wheat, In flax 25, 50 and 100 wild mustard plants per square yard
reduced yields by 2.1, 2.7 and 4,0 bushels per acre respectively, The
identical wild mustard densities in wheat reduced yields by 2.6, 5.4
and 12,0 bushels an acre respectively, Burrows and Olson (7, 8) also
investigated the effect of time of removal on the com@etitive effects of
wild mustard on wheat yields, Removal with 2, 4-D of 200 wild mustard
plants per square yard at 19 days after emergence resulted in a 5,8
bushel per acre loss in yield, while removal at 29 days produced a 8.4
bushel per acre reduction in yield, In treatments where the mustard
plants were not treated until 35 days after emergence a yield reduction
of 28,9 bushels per acre occurred,

Friesen, Shebeski and Robinson (18) found that reductions in yield
resulting from weed competition are generally accompanied by reductions
in protein content of the harvested grain, Burrows and Olson (7) showed
a similar reduction in protein as weed competition increésed. Friesen
and Nakonshny (36) reported that increases in crop yield, as a result of
. fertilizer treatment were sometimes associated with decreases in the
protein content of harvested graine They also state that these reduc-
tions in protein content could be offset, to a certain extent, by weed
control. Other research workers found that increases in yield from,uée
of fertilizer does not increase the protein content of the cereal (26,
28’ 35)0

Considerable work has been done on competition between weeds and
vegetable or speéial crops, Staniforth and Weber (50) found that where

weeds were present for the entire season yield reductions averaged 3.7




bushels per acre or approximately 10 percent of yields of weed~free:
soybeans, Staniforth (46) also reported on weed competition in corn,
When weeds were removed six weeks after corn planting, 15,3 bushels per
acre or 13,7 percent was lost, if weeds were removed at the time of corn
tasselling, 2647 bushels per acre or 24 percent of the total corn yield
was lost, He concluded that competition must be controlled‘early in the
growing season in order to reduce losses due to weeds, Numerous éxperi-
ments have been carried out on weed competition with crops such as corn,
sugar beets, soybeéns and beans, demonstrating losses due to weed |
competition (4, 6, 12, 30, 33, 47)e

Only a very limited amount of research has been reported on the
competitive effects of wild oats on cereal crops and flax.

Pavlychenko and Harrington (39, 41) found that wild oats in
competition with cereals will reduce tillering, dry weight of straw and
yield, Pavlychenko'!s results showed that an infestation of 20 to 4O
wild oats per square yard reduced yields in barley, the best competitor,
by 16 percent, wheat by 33 percent and flax, which provides little or no
competition, by 84 percent, These experiments are inadequate as
Pavlychenko did not define specific wild oat densities,

Friesen and Shebeski (17) made a study of weed competition in
Manitoba grain fields during 1956-1958, In their survey wild oats were
found to be present in amounts exceeding 10 plants per square yard in
over 43 percent of all fields surveyed, Also they found 36 wild oats
per square yard would reduce wheat yields byviz.b percent, while 416
wild oats per square yard along with 62 other ﬁeeds per square yard of
various other weed species, would reduce wheat yield by 49.6 percent of
total yield, They concluded that yield reductions due to weed compet-
ition were as high as 17,2 bushels per acre in wheat (50.6%), 9.7 bushels
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per acre in barley (61.5%), 1846 bushels per acre in oats (25.5%) and
501 bushels per acre in flax (45.8%)s The average loss of 15,25 percent
of total yield for all crops was in agreement with previous estimates by
Anderson (1) and Wood (54)e The yield reductions reported by Friesen
and Shebeski (17), due to wild oat competition, were not entirely acc-
urate in that other weed species were also present in the experimental
plotse

Introduction of wild oat herbicides in recent years has permitted
the measurement of wild oat competition to some extent, Dryden (13)
while doing wild oat pre-emergence herbicide studies, found that 71 wild
oats per square yard would reduce the yields in barley by 1ll.4 bushels
per acres In 1961 Friesen (20) reported a loss of 16,2 bushels per acre
in wheat with a wild oat density of 229 per square yard, with a density
of 403 wild oats per square yard 33,5 bushels per acre were lost.
Molberg (32) revealed 10 wild oats per sqnaré'yard on summerfalloW'rem
duced the yield of barley by 2.1 bushels per acre, Gorby (23) working
with a post-emergent herbicide reported 298 wild oat tillers per square
yard reduced wheat yields from 8,1 to 21,6 bushels per acre, A great
number of similar studies have been carried out in western Canada over
the past six years and results indicate that wild oat competition causes
severe losses in cereal crops, but may be offset by using pre~emergent
and post-emergent herbicides (9, 14, 15, 20, 44, 49)s In the experimen-
tal work mentioned above no consistent or definite wild oat populations
wére evaluated and often no mention is made of spécific wild oat
densities,

As mentioned previously little experimental work has been conducted
~on wild oat competition with cereal cropses No investigation has been

made to determine the specific number of wild oats required to reduce




yields, or the interrelationships between populations of wild oats and
fertilizer treatments in yield reductions, Also an important aspect
requiring investigation is the period or stage of growth at which

competition from wild oats commences,
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MATERIALS AND METHODS

Seven experiments were included in this study, three involving
wheat and four involving flax, in each of the two years, 1964 and 1965,
The experiments were conducted at the Glenlea Research Station on a
heavy clay soil (Osborne Clay), Wheat and flai were selected because of
their differences in competitive efficiencies and because of their
economic value to Manitoba agricultures

All experiments were of a simple factorial design replicated four
times, Each plot was 6 feet wide by 16 feet long, Wild oats were broad-
cast by hand at two and one~half times the density required, By using
this séeding rate it was found that they emerged at almost the required
density, although some hand picking at emergence was necessary to obtain
the exact density required, The soil was double disked prior to broad-
casting and this operation was repeated immediately following broadcast—
inge Disking was followed by harrowing and packing, In 1964, irrigation
was required fof wild ocat germination, Pembina wheat was sown at 75
pounds per acre with a 6 foot pony press drill, and Raja flax was seeded
at 35 pounds per acre, The wheat and flax were sown so as to emerge at
approximately the same time as the wild oats, All weed species with the
exception of wild oats were removed as soon as they emerged, As the
crops reached maturity a 3-foot by ;Oufoot swath from the center of each
plot was harvested for yield determinations.

In the first experiment, the effect of various populations of wild
oats were compared on fertilized and unfertilized spring sown wheat,
The wild oat populations used were as follows: O, 10, 4O, 70, 100, 130,
160, 190 wild oats per square yard, One-half of the experiment was left
unfertilized, the remaining half received 50 pounds of 11~48-0 fertilizer

drilled in with the seed. The first experiment was conducted on land
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previously summerfallowed, while the second experiment was on stubble
land, using 100 pounds of 16~20-0 fertilizer on one~half of the experi-
ment, Harvested grain was analyzed for yield and percent protein con~
tent (27). The number of tillers per plant were determined prior to

harvest,

A similar experiment, testing the effect of various populations of
wild oats on flax, was done with similar densities, but no fertilizer
treatments were involved, The flax experiments were conducted on both
summerfallow and stubble land, The harvested seed was analyzed for yield
and oil content (37, 45).

The effect of stage of wild oat growth at time of removal on wheat
was also studieds In this experiment, each replicate was divided into
four randomized blocks with densities of 0, 100, 200 and 300 wild oats
per square yard constituting the main blocks, Each main block was sub-
divided into six randomized treatments each representing a different
date of wild oat removal, In the first treatment, wild oats were removed
with a pre-emergent herbicide (triallate), applied at 1 pounds per acre

(active ingredient) and soil incorporated with a hand rake immediately

after applications In all subsequent treatments the wild oats were hand

picked at the prescribed stages (2 to 3 leaf stage, 4 to 5 leaf stage,
5 to 6 leaf stage and shot~blade stage)s The final treatument represented
a weedy checky

In 1965 barban, a post-emergence herbicide, was also included in

the experiment, This herbicide was applied at the rate of 4 ounces
(active ingredient) per acre at the one and one-half leaf stage of the
wheat, Hand weeding, in 1965, was done at the 1 to 2, 2 to 3, 4 to 5
and 7 to 8 leaf stage, In addition to yields, the protein content of

wheat was determined in these two experiments (27)e
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Similarly studies were made on the effects of various stages of
wild oat removal on flax, In the flax studies densities were reduced to
0, 50, 100 and 150 wild oats per square yard, Treatments were identical
to those in the wheat experiments with the exception that diallate at
one and one~half pounds per acre was substituted for triallate, Wild oat
removal at the one and a half leaf stage was accomplished with barban at
the rate of 4 ounces per acre (active ingredient) in 1965, Hand weeding
dates were similar to those described for wheat,.

Experiments were also carried out to test the effect of wild oat
competition on yield of flax when seeded at different dates, This test
was divided into L blocks, each representing a different seeding date,
In 1964, the flax was seeded as to emerge three days prior to wild oat
emergence, three days after wild oat emergence, seven days after wild
oat emergence and eleven days after wild oat emergence, The wild oat
densities were O, 50, 100 and 150 plants per square yard, In 1965 the
seeding dates were as follows: flax emergence three days prior to wild
oats, five days after wild oat emergence, ten days after wild oat emer-
gence and fifteen days after wild oat emergence, Both experiments were
conducted on summerfallow land,

Yield data in all experiments were subjected to statistical
analysis according to methods outlined in Steel and Torrie (48), 4n
analysis of variance followed by Duncan's multiple range test, was

calculated for each experiment,
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RESULTS AND DISCUSSION

I. Effect of Various Populations of Wild Oats on Spring Sown
Wheat ’

A, Experiment located on summeggglloﬁ land

Déta on the effects of various densities of wild oats on the yield,
protein content and tillering of wheat is presented in Tables I and II,
Bata on wheat yield are also presented graphically in Figure 1. In 1964
only 10 wild oats per square yard were required to reduce wheat yields
significantly where no fertilizer was used, while on plots with fert-
ilizer, 4O wild oats per square yard were needed to significantly reduce
wheat yields, It was observed from data in 1964 that fertilizer would
offset yield reductions due to wild oat competition, Differences between
fertilized and unfertilized plots are very slight on weed-free treatments,
but differences increased as wild oat densities increased, At 100 wild
oats per square yard, the difference in yield was significantly different
between the fertilized and the unfertilized treatments, Similar yields
were obtained with 4O wild oats per square yard in an unfertilized plot
and 100 wild oats per square yard in a fertilized plote

In 1965, 4O wild ocats per square yard werevrequired,to reduce
yields significantly in both fertilized and unfertilized plots, This
may have been due to higher precipitation received in 1965 (Appendix 17),
‘Differences between fertilized and unfertilized plots were not siénif-
icant in 1965 until the density reached 130 wild oats per square yard,
From these figures it would appear that higher precipitation may reduce
wild oat competition at lower densities, but at densities of 130 to 190
wild oats per squaré yard, available moisture again became a limiting
factor,

Percent protein in harvested wheat samples was not significantly
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affected by wild oats in both 1964 and 1965,

Wild oats reduced tillering in wheat almost in proportion to the
- wild oat density, A greater degree of tillering was observed in 1965
than in 1964, which was possibly due to more available moisture in 1965,
This is in agreement with research workers who have reported crops grown
on weedy land produced less tillers than those grown on weed-free land
and it was shown in one case that the number of wheat culms produced per
unit area decreased proportionately with increase in weed density (10,
21, 22),
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TABLE I

The effect of various densities of wild oats on the yield, protein
content and number of tillers of wheat grown on summerfallow, 196l

Wild oat density Yield Protein content Tillers per 100
plants per square of wheat wheat plants
yard Fert.* Unfert, Fert.* Unfert.s Fert.* Unfert,
bu/ac  bu/ac % No. No,
0 27.8 2765 15,8 1546 354 325
10 256 22.1 15,9 16,0 295 240
LO 2lelhs 17,6 1640 16,1 251 20k
70 16.3 1463 16,5 16.5 185 160
100 18.3 11.2 16.1 16.2 190 125
130 4.4 12,5 16.2 16,2 135 131
160 11.7 11l.6 16,4 16,9 110 108
190 13.3 10.9 16,45 16,6 129 110
#* 50 pounds of 11-48-0
Duncant's multiple range table testing for
significant differences of wheat yields
Wild oat density Yield*
plants per square yard
Fertilized bu/ac
0 278 a
10 2546 ab
50 21l bed
70 1643 efg
100 13“3 cde
130 ll!-ql& e f g h
160 11.7 gh
190 1343 fgh
Unfertilized
0 2745 a
10 22.1 be
4O 17.6 d
70 143 h
100 11,2 h
130 1245 h -
160 11,6 h
190 1049 h

Note:* Any yield values with the same letter are
not significantly different at the 5% level.
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TABLE II

Ihe effect of various densities of wild oats on the yield, protein
content and number of tillers of wheat grown on summerfallow, 1262

not significantly different at the 5% level

Wild oat density Yield Protein content Tillers per 100
plants per square of wheat wheat plants
yard Fert, Unfert. Fert.* Unfert. Fert.* Unfert,
bu/ac bu/ac % g No, Noe
0 31,7 31,6 Lol 145 385 344
10 3006 292 1443 14.8 360 296
L0 2762 7§ 1he2 1he4 305 257
70 2501 2301 ll-lull- 1‘0-#3 253 248
100 250 22,2 1heb 16 250 198
130 23,8 17.6 1he2 1heb 205 145
160 18,9 18,3 1he5 14.3 145 132
190 19,8 15.3 14.3 14.5 151 108
%# 50 pounds of 11~48-0
Duncan's multiple range table testing for
significant differences of wheat Yields
Wild oat density Yield#*
plants per square yard
Fertilized bu/ac
0 317 a
10 30,6 ab
L0 272 be
70 25'1 cd
100 2560 cd
130 23.8 cd
160 18,9 efgh
190 1908 e f g
Unfertilized
0 3le6 a
10 29,2 ab
L0 2kl cd
70 2301 cde
100 2242 de f
130 17.6 gh
190 15.3 h
Note:#* Any yield values with the same letter are
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Figure | The Effect of Various Densities of Wild Oats
on Spring Sown Wheat Grown on Summerfaliow Land.




Figure 2

Upper left: Weed=free check in wheat
Upper right: 10 wild oats per square yard in wheat
Lower left: 4O wild oats per square yard in wheat

Lower right: 70 wild oats per squaré yard in wheat




Figure 3

Upper left: 100 wild oats per square yard in wheat
Upper right: 130 wild oats per square yard in wheat
Lower left: 160 wild oats per square yard in wheat

Lower right: 190 wild oats per square yard in wheat




The results in these experiments,Tables III & IV, Figure 4,
followed patterns very similar to those carried‘out'on summerfallow,
Yields declined progressively as wild oat populations inéreased, In
1964, 40 wild oat plants per square yard were sufficient to cause signif-
icant yield reductions when the soil was fertilized, In 1965, only 10
wild oat plants per square yard cauéed similar yield reductions when the
soil_was fertilizedy In unfertilized blots, 100 and 70 wild oat plants
‘per square yard were required before yields were significantly depressed
in 1964 and 1965, respectively. On weed-free plots the response to
fertilizer was similér in both years, With densities ranging from 10 to
i90 ﬁildAoats per square yard, all fertilized plots had yields of 2 to &
bushels per acre higher ﬁhan the unfertilized plots,

Yields in 1965 were considerably higher than those recorded in
1964, perhaps due to more‘favourable growing conditions, It is interest-
- ing to note that 6nce the wild oat density increased to 100 plants per
square yard no Significant differences in yield occurred between fert-
ilized and unfertilized plots, The weed populations appeared to cancel
- out any advantage the fertilizer might have provided,

Again, in both yeafs the presence of wild oats in the crop did not
significantly affect the percent protein content of the harvested wheat,
‘ Wild oats, however, seriously affected crop tillering; as the

density of the wild oat stand increased the amount of tillering of the
wheat plants decreased, At densities of 160 and 190 wild oats per square

yard tillering was negligible in 1964.
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TABLE III

The effect of various densities of wild oats on the
content and number of tillers of wheat grown on stubble land, 1964

Wild oat density
plants per square

yard

Yield

Protein content

Fert,* Unfert.

0
10
40
70

100
130
160
190

bu/ac
21,7
18,1
14,3
15.4
10,8
11.8
8.6
8.6

bu/ac
Lol
13.5
12,0
11,5
940
8.6
5.5
6.3

'eid

rotein

Tillers per 100

of wheat wheat plants
Fert,* Unfert, Fert,* Unfert,
% % Noe Noe
lhok 14.5 251 152
14.3 14.8 205 129
14,2 Uk 150 131
.4 14.3 156 125
4.5 4.6 130 110
4.2 14.6 131 106
14.5 14.3 103 101

3% 100 pounds of 16-20-~0

Duncants multiple range table testing for
significant differences of wheat yields

Wild ocat density
lants per square yard

Fertilized

0

10

40

70

100
130
160
190

Unfertilized

0
10
40
70

100
130
160
190

Yiela*

bu7ac
21e7
18,1
14,3
15.4
10,8
11.8
8.6
8.6

4.4
13,5
12.0
11.5
9.0
8.6
55
6.3

a
a

b
b
b

[¢] (o <]
2 R ¥
e o 00

OO0 6O0

2000
000
Hy by My

Note:* Any yield values with the same letter are
\ ‘ not significantly different at the 5% level
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TABLE IV

The effect of various densities of wild cats on the

ield

rotein

e D BB OP O WG eats on uhe yielG, protelin
content and number of tillers of wheat grown on stubble land, 1265

Wild oat density
plants per square

yard

0
10
40
70

100
130
160
190

Yield Protein content
of wheat

Fert,* Unfert. Fert.* Unfert,
bu/ac bu/ac % - %
3607 2645 13.7 1543
32.7 26,0 1345 15a2
2549 2503 4.0 15.4
21,2 18.5 13.5 16.0
20,1 16.9 13.3 15.7
14,6 14,2 14.0 15.4
14.9 4.7 14.2 15.9
12.7 13,0 4.3 15.5

Fert.* Unfert,
Nos Nog
351 285
330 288
276 255
260 165
258 159
165 153
164 158
130 133

Tiller per 100

#* 100 pounds of 16~20-0

Duncan's multiple range table testing for

significant differences of wheat yields

Fertilized

0
10

40
70
100
130
160
190

Unfertilized

0

10

LO

70

100

130
160

190

Wild oat density
. plants per square yard

Yields

bu7ac
3647
32.7
2549
21.2
2091
16
14e9
12.7

26.5
26.0
25.3
18.5
16.9
1.2
14.7
13.0

a

b

[2]
=T <8
o0 0
Hy Hy by

by by

Note:* Any yield values with the same letter are
not significantly different at the 5% level
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Figure 4 The Effect of Various Densities of Wild Oats
on Spring Sown Wheat Grown on Stubble Land..
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II. The Effect of Stage of Wild Oat Growth at Time of Removal
on Yield and Protein Content in Wheat

The purpose of this experiment was to determine, if possible, the
particular stage of growth when competition between wild oats and wheat
begins, Yield comparisons were made with weed-free check plots and pre-
emergence herbicidal treatments, Data are presented in Table V and
Figure 5, In 1964 it was found that considerable competition in the
form of wheat yield reductions had occurred at the 2 to 3 leaf stage of
wild.oat removal, This was apparent at all density levels; The»full
impact of competitive effects, or maximum competition, had occurred by
the time the shot-blade stage was reached. In the case of 100 wild oat
plants per square yard, this had already occurred by the 4 to 5 leaf
stage,

Data for experiments carried out in 1965 are presented in Table VI
and yields illustfated graphically in Figure 6, These studies were
similar to those carried out in 1964, with the exception that post-—
emergent herbicide was included, In 1965 the application of a pre-
emergent herbicide (diallate) did not result in complete control of wild
oats, This was perhaps due to very wet conditions at the time of applica-
tion, resulting in poor incorporation into the heavy clay soil, The post~—
emergent herbicide (barban) similarly did not provide adequate control of
wild oats, especially in the heavy wild oat populationse, In 1965, competi-
tion was found to have commenced prior to the 1 to 2 leaf stage of the
wild oats, A loss of 4 bushels per acre was evident in plots containing
100 wild oats per square yard, while in the higher densities 8,0 and 6,6
bushels per acre, respectively, had been lost prior to the 1 to 2 leaf
stage of wild oat removal, Again the full impact or maximum competition

had occurred at approximately the 7 to 8 leaf stage,
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Wheat yield reductions were not as severe in 1965 compared to those
in 1964, It is seen (Figure 6) that yields did not decrease as rapidly
with delayed removal as they did in 1964, These differences could be due
to variations in precipitation in the two years,

In 196l the percent protein was at its lowest level in the pre-
emergent treatment, while there was an increase in percent protein at the
2 to 3 leaf stage of wild oat removal, This upward trend continued in
the 4 to 5 leaf, 5 to 6 leaf and the shot-blade removal stages, but in
the weedy check the percent protein content dropped sharply, This trend
was found to be evident in the 100, 200 and 300 wild oats per square yard
densities, As the yield of wheat decreased, due to a later date of wild
oat removal, the percent protein content increased, This is in agreement
with Wi1son et al (53), who found experimentally that when moisture
supplies are high plants produce more vegetative growth, A great deal of
the available nitrogen is utilized for vegetative parts, resulting in
higher yields and lower protein content in harvested grain, The protein
content of the wheat seed in the various dates of removal in 1965,
displayed simi;ar trends tolthose reported for 1964, Although of some=
what lower magnitude, the percent protein content in the seed was closely

related to the yield of wheat seed in that particular treatment,
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TABLE V

The effect of stage of wild oat growth at time of

Stage of wild Protein content  Yields#
plants per square oat removal in wheat seed
yard
% bu/ac
0 16.9 2l.5 &
0 15.9 2l.3 a
0 Weed~free 15.7 2.3 a
-0 check 16.0 2.4 a
0 15.9 21.0 a
0 15.8 23.9 a
100 pre~emergence 16,1 19.3 a
100 2-3 leaf stage 16.4 15.7
100 L4=5 leaf stage 16.7 11,9
100 5-6 leaf stage 16.9 1045
100 shot~blade stage 17.2 10.4
100 weedy check 16.5 10.8
200 pre-emergences# 16.0 19.7 a
200 2-3 leaf stage 16.5 12,5
200 L-5 leaf stage 16.3 11,1
200 5-6 leaf stage 17.5 Te8
200 shot-blade stage 17.6 5«7
200 weedy check 16.4 6.5
300 pre~emergence 1.k 15.0
300 2~3 leaf stage 16.7 8.8
300 L=5 leaf stage 16.9 5.5
300 5-6 leaf stage 17.5 502
300 shot-blade stage 184 3.6
300 weedy check 16.4 5.8

removal on yield and protein content of wheat, 1964

e ocoo0
(o <7 o 7)Y 2N
o000
H H by
(NN
o

0O0
o o
o 00
S Y
S S
oo
Fe e

03 09
SN -2
o e Y

g

. Note:* Any yield values with the same letter are not significantly different
at the 5% level

##% Removal with pre-emergent herbicide
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X——X Weed-Free Check

O————0 100 Wild Oats Per Square Yard
25—~ [——200 Wild Oats Per Square Yard
' OLH————A 300 Wild Oats Per Square Yard

20{ "

15,

e + " \K/
Al N

i I ] l
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Emergence Leaf Leaf Leaf Blade
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STAGE of WILD OAT REMOVAL

Weedy
Check

Figure 5 The Effect of Stage'of Wild Oat Growth at

Time of Removal on Yield of Wheat, 1964.




The effect of stage of wild oat growth at time of

removal on yield and protein content of wheat, 1965

Wild ocat density Stage of wild Protein content  Yield*
plants per square oat removal in wheat seed
yard
% bu/ac
0 1303 26,1 a
0 13,2 20.5 cdefg
0 . 13.3 23,5 abe
0 Weod-Lree 13,2 23.2 abe
0 13.2 23.0 abe
0 13,3 22,7 abed
0 13.2 25,7 ab
100 pre~emergence¥¥ 12,9 20.6 cdef
100 post-emergenceii 13.0 20.1 cdefg
100 1~2 leaf stage 13,0 23.1 abe
100 2=~3 leaf stage 13.1 20,9 becde
100 4~5 leaf stage 13.7 17.2 efghi
100 7-8 leaf stage 4.1 1662 efghij
100 weedy check 12.8 16.1 efghi}
200 pre~emergenceit 12.5 17.9 defgh
200 ‘post-emergenceiis 13,3 15,6 fghij
200 1-2 leaf stage 1303 15.5 ghi]
200 2-3 leaf stage 13.4 14.9 hijk
200 k-5 leaf stage 13.8 14,0 hijkl
200 7-8 leaf stage 1h.6 12,8 hijkl
200 weedy check 12,5 10.2 k1l
300 pre~emergenceitt 12,6 14,5 hijk
300 post-emergenceitiit 13.1 13,5 hijkl
300 1~2 leaf stage 13,0 16,9 efghi
300 2~3 leaf stage 13,1 1549 efghi}
300 L5 leaf stage 142 12.1 ijkl
300 7-8 leaf stage 1564 9e5 1
300 weedy check 12,3 11.7 jJkl
Notes¥* A;y yield values with the same letter are not significantly different at the
5% level
%% Removal with pre-emergent herbicide
e

Removal with post-emergent herbicide
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Figure 6 The Effect of Stage of Wild Oat Growth
at Time of Removal on Yieild of Wheat, 1965
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I1I, Effect of Various Populations of Wild QOats on Flax
A. Experiment located on summeffallow land

Flax is generally considered a poor competitor with respect to weed
infestations, This soon became very evident in experiments involving
various densities of wild eats (Table VII & Figure 7). In 1964 as few as
10 wild oats per square yard significantly reduced flax yields as compared
to a weed-free check, Further increases in weed densities resulted in
corresponding decreases in flax yields. However, when wild oat popula-
tions reached 130 per square yard, then any further increase in density
did not significantly reduce yields further, Yield reduction totalled
16,3 bushels per acre at a density of 130 wild oats per square yard.

This appeared to be the point where further increases in weed populations
had little further effect on yield,

Similarly in 1965, 10 wild oats per square yard were sufficient to
feduce the yield significantly. A wild oat population of 4O per square
yard reduced the flax yield by almost 12 bushels per acre, while increas—
ing the wild oat density to 190 per square yard, further reduced the yield
by only an additional 7 bushels per acre,

Flax seed harvested in 1964 was analyzed for percent oil content
and iodine number, 4s no significant differences were found, oil seed

analysis were not carried out on other experiments,
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TABLE VII

The effect of various densities of wild oats
on yield of flax grown on summerfallow

Wild oat -density 0il Iodine Yield¥ Yield*
plants per square content No. :
yard : 1964 196
% bu/ac bu/ac
0 4243 192,9 22,8 a 25.6 a
10 L3e2 192,9 18,2 b 20,3 b
40 L2e5 191,0 1247 c 13,6 c
70 42,1 190,2 962 d 12.1 cd
100 41,5 191.1 8.6 d 9.9 de
130 L2e3 190.2 605 de 8,0 e
160 4205 191.1 53 e 6-7 e
190 41,2 190.2 5.4 e 642 e

Note:¥ Any yield values with the same letter are not significantly
different at the 5% level

TABLE VIII

The effect of various densities of wild oats
ocn yield of flax grown on stubble land

Wild oat demsity  Yieldw Yield#
plants per square

yard 1964 1965
bu/ac bu/ac

0 6.6 a 15,9 a

10 2.8 b 12,6 b

hO lu7 b 70 2 [+]

70 2-*‘!- b 6al cd
100 1e2 b 642 cd
130 1,0 b L9 de
160 -8 b 5.0 de
190 loo b ll-ol e

Note:* Any yield values with the same letter are
not significantly different at the 5% level
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Figure 7 The Effect of Various Densities of Wild Oats
on Yield of Flax Grown on Summerfallow Land.
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Fi_gure 8

Upper left: Weed-free check in flax

Upper right: 10 wild oats per square yard in flax
Lower left: 40 wild oats per square yard in flax

Lower right: 70 wild oats per squaré yard in flax

e




~ Figure 9
Upper left: 100 wild oats per square yard in flax
Upper right: 130 wild oats per square yard in flax
Lower left: 160 wild oats per square yard in flax

Lower right: 190 wild oats per square yard in flax




Flax germlnatlon was'very ow in 196A due'to very dry soil condi~-
tions. The experiment was reseeded at a later date but the yields,
nevertheless, remained very low, A density of 10 wild ocats per square

yard was again sufficient to reduce yields significantly (Table VIII).

Increasing the density of wild oats had little additional effect on
yield.

In a similar test in 1965 (Table VIII) it is interesting to note

that the greatest reductions in yield occurred between the weed-free

check and the plots containing 10 and 40 wild oats per square yard. This

would suggest that very small numbers of wild oats will seriously reduce
flax yields, After reaching a density of 40 wild oats per square yard,
then any additional increase in density had very little additional effect

on flax yields,
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Figure 10 The Effect of Various Densities of Wild Oats on

Yield of Flax Grown on Stubble Land.
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Iv. The Effect of Stage of Wild Oat Growth at Time of Removal

on Yield of Flax
Data for 196k are presented in Table IX and illustrated graphically
in Figure 1l. Virtually complete control of wild oats was obtained in

1964 with the pre-emergent herbicide, diallate, resulting in yields of

150k, 1448 and 16,1 bushels per acre in the three densities of 50, 100
and 150 wild oats per square yard, These yields compare favourably to
the average yield of 14,6 bushels per acre recorded for the weed-free
check plots, The results indicate that competition had commenced prior

to the 2 to 3 leaf stage of wild oat removal, Yields recorded for plots

in which wild oats were removed in the 2 to 3 leaf stage were signif-
lcantly lower than in the weed-free check plots, A slight increase in
yield was noted when wild oats were removed at the 4 to 5 leaf stages
This is difficult to explain, although it is possible that removal at
this stage disturbed a heavy cfust layer which had developed on the soil
surfacé following heavy rains. Since the wild oats were pulled by hand,
such disturbance was unavoidable, This could have resulted in improved
soil aeration and consequently slightly higher flax yields, The full
competitive effects appear to have occurred by the time the 5 to 6 leaf

stage was reached,

In 1965, the results were not as clearly defined (Table X and
Figure 12). This was further complicated by the incomplete wild oat

control obtained with the pre-emergent and post-emergent herbicides, It

would appear, however, that some wild oat competition had again occurred
before the 1 to 2 leaf stage of growth, at least in the plots with
densities of 100 and 150 wild oats per square yard, Also there was
evidence that the full impact of competition had occurred at the 7 to 8

lgaf stage, the last date of removal, Further declines were noted for
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the weedy check treatmentse.

Comparing the two experiments, in 1964 data indicate that yield
reductions due to wild oat competition had commenced at the 5 to 6 leaf
stage of wild oat removal, while on the contrary in 1965 yield reduc—

tions due to wild oat competition continued until the final date of

removal, Perhaps this discrepancy between 1964 and 1965 results could
be explained by examining differences in precipitation during the two
seasons, In 1964, there was not sufficient soil moisture to permit flax

to recover when wild oats were left in the crop until the 5 to 6 leaf

stage, Reserve moisture was maintained at a higher level in 1965, poss~
ibly contributing to the partial recovery of flax plants after competi=

tion was removed at the 7 to 8 leaf stage,




The effect of stage of wild oat growth at

time of removal on yield of flax, 1964

Wild oat density

plants per square

Stage of wild
oat removal

Yield¥*

vard

COoOO0OCQCOC0

100
100
100
100
100
100

150
150
150
150
150
150

Weed-free
check

pre-emergence#
2«3 leaf stage
4~5 leaf stage
5-6 leaf stage
shot-blade
weedy check

pre-emergence¥*
2-3 leaf stage
-5 leaf stage
5-6 leaf stage
shot~blade
weedy check

pre~emergence¥t
2-3 leaf stage
k=5 leaf stage
5-6 leaf stage
shot~blade
weedy check

bu/ac
ka5
14.9
1502
13,0

14.3
15.6

PEPE O
vo oo
[ o]

15.4 a
10.5 c
llollv be
9.5 c
849

6.6 e

14,8
8,6
10.4 ¢
605

548

L5

16.1 a
8.0 de
10,1 cde
642
563
S5el

(=T =Y < 78 = 8
[
Hy Hy
oq on
=3
¥

= =2
o] ]
om0 o

o
BRos M
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Note:* Any yield values with the same letter are

different at the 5% level
#% Removal with pre-emergent herbicide
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Figure Il The Effect of Stage of Wiid Ootv Growth at
Time of Removal on Yield of Filax, 1964
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TABLE X

The effect of stage of wild oat growth at

time of removal on yield of flax, 1965

Wild oat density Stage of wild Yield*
plants per square oat removal
yard ’
bu/ac '
0 21.8 ab
0 22.'9 ab
0 Weed~free ek a
0 check 2,6 ab
0 23.6 a
Oi 2302 a b
0 2.7 ab
50 pre—emergenced 16,6
50 post-emergence® 20,1 b
50 1-2 leaf stage 22,5 ab
50 2~3 leaf stage 21,6 ab
50 L4=5 leaf stage 20,5 ab
50 7~8 leaf stage 16.4
50 weedy check 12,2
100 pre-smergenceit 12,9
100 post-emergence®i# 15,2
100 1-2 leaf stage 20.8 ab
100 2-3 leaf stage 19.4
100 4~5 leaf stage 18,1
100 7-8 leaf stage 12,6
100 weedy check 7.8
150 pre~emergenceit 1.8
150 post~emergenceitix 15,5
150 1-2 leaf stage 19.6
150 2-3 leaf stage 20,0
150 =5 leaf stage 15.1
150 78 leaf stage 9.8
150 weedy check 546

OO0 00

de
d
d
gh
de f
de
de
de £
h
jJk1
ijk
hi
de f
ef g
fgh
ijk1l
mn
k1l
h i
def
def
hil}
1lm

n

Note:#* Any yield values with the same letter are not significantly

different at the 5% level

%  Removal with pre-emergent herbicide
##4+  Removal with post-emergent herbicide
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Figure 12 The Effect of Stage of Wild Oat Growth at

Time of 'Remoyal on Yields of Flax ,' 1965,
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Ve The Effect of Wild Oat Competition on Flax Following Various
Seeding Dates

The purpose of these experiments was to determine the most optimum
seeding date for flax in order to reduce losses from wild oat competition.
Data are presented in Table XI and XII and corresponding histograms in
Figure 13 and 14. In 1964, the highest flax yields of 18,4 bushels per
acre were recorded when seeded on May 22, Yields steadily decreased as
seeding was delayed and the final seeding date, June 15, yielded only
1043 bushels per acre., Yields declined very rapidly as seeding was
delayed and where wild oat populations increased,

The optimum seeding date in 1965, under weed-free conditions,
appeared to be on June 7. Flax yields decreased with delayed seeding,
but not to the same degree as occurred in 1964, Results from this
experiment further substantiate that flax is a very poor competitor with
wild oats. For example, a treatment containing only 50 wild oats per
square yard and in which the flax plants emerged three days prior to
wild oat emergence, still suffered a yield reduction of almost 8 bushels
per acre, Yields of flax, when wild oats were allowed to emerge prior
to the flax, decreased to virtually nothing, The results further suggest
that early seeding, and wild oat control at an early stage are essential

to the successful production of a flax crop.




The effect of wild oat competition on the yield

L6
TABLE XT

of flax following various seeding dates, 1964

Wild oat density Date of Flax emergence Yield*
plants per square seeding relative to wild
yard oal emergence
- bu/ac
0 May 22 +5 18,4 a
0 June 5 -5 16.7 a
0 June 10 ~10 11.6
¢] June 15 ~15 10,3
50 May 22 +5 10.4
50 June 5 -5 8.8
50 June 10 ~10 346
50 June 15 15 1.6
100 May 22 +5 7ok
100 June 5 -5 6.9
100 June 10 ~10 2e5
100 June 15 -15 8
150 May 22 +5 Teb
150 June 5 -5 506
150 June 10 ~10 o9
150 June 15 =15 .

o' o o U

cde
e f

g
g

Note:* Any yield values with the same letter are not significantly
different at the 5% level
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Figure 13  The Effect of Wild Oat Competition on the
Yield of Fiax Following Various Seeding Dates, 1964.
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TABLE XII

The effect of wild oat competition on the yield
of flax following various seeding dates, 1965

Wild oat density

Date of
plants per square seeding
yard

0 June 1

0 dJune 7
0 June 11
0 June 15
50 June 1
50 June 7
50 June 11
50 June 15
100 June 1
100 June 7
100 June 11
100 June 15
150 June 1
150 June 7
150 June 11
150 June 15

Flax emergence Yield

relative to wild

oat emergence

bu/ac

+3 16.3
-3 20.7 a
~7 16.1
+3 8.5
-'3 3. 6
-7 1.2
~11 1.2
+3 6.6
w3 2.7
ol 1.1
=11 8
+3 5.8
""7 '7
"""11 ‘6

= g~ = 5

Note:#* Any yield values

different at the 5% level

with the same letter are not significantly
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SUMMARY AND CONCLUSIONS
This project was designed to study various aspects of wild oat
competition in wheat and flax, The main purpose was (a) to determine
the effect of various densities of wild oats on wheat and flax grown on

summerfallow and stubble land, (b) to determine the effect of soil

fertility on wild oat competition with wheat grown on summerfallow and
stubble land, (c) to determine the stage of growth of wheat and flax
when wild oat competition commences and (d) to determine the effect of
seeding date on the competition efficiency of flax.

Densities of 0, 10, 40, 70, 100, 130, 160 and 190 wild oats per
square yard were established in wheat and flax to determine the effect
of this weed on crop yields and other agronomic factors, The experie
ments were duplicated on summerfallow and stubble land, In 1964 only
10 wild oat plants per square yard were needed to significantly reduce
the yield of wheat when no fertilizer was added to the crop and when the
experiment was conducted on summerfallow, However when the crop received
the benefit of a commercial fertilizer treatment it took 4O wild oat
plants per square yard to significantly reduce wheat yields, In 1965,

40 wild oats per square yard were needed to reduce wheat yields regarde

less of fertilizer treatment, When similar experiments were conducted
on stubble land, the influence of a commercial fertilizer treatment was
more pronounced, With 16~20-~0 fertilizer at 100 pounds per acre, 10 to

40 wild oats reduced yields significantly, whereas without the benefit

of fertilizer densities of 70 and 100 wild oats per square yard were
needed to suppress wheat yields significantly. This indicates that on
stubble land soil fertility waé & more important factor than moderate
densities of wild oats in determining eventual crop yields, In all

experiments, wild oats reduced the number of tillers produced per plant,
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but did not significantly effect the protein content of the harvested
graine

Similar experiments were conducted with flax on summerfallow and
stubble land, In 1964 and 1965, 10 wild oat plants per square yard were
. sufficient to reduce flax yields significantly on both the summerfallow
and stubble land experiments, This confirms the general observations
that flax is a poor competitor with weeds,

In attempting to determine the time when competition begins the
experimental results suggest that wild oat competition commenced prior
to the 2 to 3 leaf stage in 1964 and perhaps prior to the 1 to 2 leaf
stage in 1965, particularly with the higher densities of wild oats, The
full impact of wild oat competition had occurred by the time the 5 to 6
leaf stage had been reached in 1964 and by the time the 7 to 8 leaf
stage had been reached in 1965,

In similar experiments conducted with flax, severe competition had
commenced prior to the 2 to 3 leaf stage in 1964, and prior to the 1 to
2 leaf stage of wild ocat growth in 1965, In both years, the maximum
competitive effects had not yet been reached by the time the wild oat
plants were in the shot-blade stage,

In the finai series of experiments (d) the results suggested
optimum seeding date is, perhaps, the latter part of May or the first
weed of June, as flax yield reductions due to wild oat competition were

very severe in the later seeding dates,
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APPENDIX




Appendix 1

Analysis of Variance. The effect of various densities of
wild oats on the yield of wheat grown on summerfallow, 1964

Source of Variance DFy M54 F
Replicates 3 16,98 «39
Fertilizer 1 33.18 oT7
Error A 3 43,38 ,

Main Plots 7

Densities 7 262,79 33,05%%*
Densities x fertilizer 7 20.94 2.63%
Error B 42 7495

Total 63

¥#% Significant at 1% level of probability
%* Bignificant at 5% level of probability




Appendix 2

Analysis of Variance. The effect of various densities of
wild oats on the yield of wheat grown on summerfallow, 1965

Source of Variance DoFe MSe F
Replicates 3 79403 37 35%%
Fertilizer 1 99.76 3h4 55%#
Error A 3 2.89

Main Plots 7

Densities 7 205407 31,02%#%
Densities x fertilizer 7 564314 82
Error B 42 277.64

Total 63

%% Significant at 1% level of probability
* Significant at 5% level of probability
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Appendix 3

Analysis of Variances The effect of various densities of
wild oats on the yield of wheat grown on stubble land, 1964

Source of Variance D.Fe Moo » F
Replicates 3 33,58 1.39
Fertilizer 1 203,06 7e313%
Error A 3 2777

Main Plots 7

Densities 7 122,09 16,13%x¢
Densities x fertilizer 7 6.14 o81
Error B L2 757

Total 63

## Significant at 1% level of probability
# Significant at 5% level of probability
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Appendix

Analysis of Variance, The effect of various densities of
wild oats on the yield of wheat grown on stubble land, 1965

Source of Variance D.F, MoSe F
Replicates 3 17.86 k42
Fertilizer 1 41,60 «97
Error A 3 L2480

Main Plots 7

Densities 7 410,14 8l 56%*
Densities x fertilizer 7 41,89 8,63
Error B L2 L85

Total 63

#% Significant at 1% level of probability
%* Significant at 5% level of probability
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Appendix 5

The effect of stage of wild
oat growth at the time of removal on wheat yield, 1964

Source Oj; Vari_a.n.ce .D'oFo Mos o F
Replicates 3 45,78 3.31
Density 3 951.42 68,8)3%
Error A 9 13,82

Main Plots 15

Sta.ges 5 151. 27 114-0 59*.%
Stages x density 15 27449 2,65
Error B 60 10,37

Total 95

#% Significant at 1% level of probability.
#* Bignificant at 5% level of probability




Appendix 6

Analysis of Variance, The effect of stage of wild
oat growth at the time of removal on wheat yield, 1965

Source of Variance D.F, M.S, F
Replicates 3 219.42 2941
Density 3 604,18 80,99%3¢
Error A 9 Tektb

_____ Main Plots 15

"""" Stages 6 50,81 5e48%
Stages x density 18 14,00 1,51
Error B 72 9627
Total 111

#3* Significant at 1% level of probability
% Significant at 5% level of probability
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Appendix 7

Analysis of Variance. The effect of stage of wild oat growth
at time of removal on protein content of wheat seed, 1964

Source of Variance DoFs V.S, F
Replicates 3 <05 2478
Density 3 5058 310,008
Error A 9 202

Main Plots 15

Stages 5 3ek9 109,063¢
Stages x density 5 «60 18,75%%
Error B 60 «03

Total 95

#% Significant at 1% level of probability
* Significant at 5% level of probability
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Appendix 8

Analysis of Variance, The effect of stage of wild oat growth
at time of removal on protein content of wheat seed, 1965

Source of Variance DoFso MeSe F
Replicates 3 | +02 1,00
Density 3 o1k 7 6 00%3
Error A 9 o002

Main Plots 15

Stages 6 5015 LT o Lyt
Stages x density 18 «82 2344 3%3¢
Error B T2 «0k

Total 111

#*% Significant at 1% level of probability
%* Significant at 5% level of probability
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Appendix 9

The effect of various densities of
on summerfallow, 1964

Source of Variance DJFo M8 F
Replicates 3 26,77 6,895
Densities 7 163,33 4,2, Ol
Error 21 3.89

Total 31

#% Significant at 1% level of probability
# Significant at 5% level of probability

Agpendixvlo

Analysis of Variance, . The effect of various densities of
of flax grown on summerfallow, 1965

wild oats on the yield

Source of Variance D.Fe MaSe F
Replicates 3 3451 «65
Densities 7 190,59 3541033
Error 21 543

Total 31

%% Bignificant at 1% level of probability
% Bignificant at 5% level of probability
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Appendix 11

Analysis of Variance, The effect of
wild oats on the yield of flax grown

various densities of
on stubble land, 1964

Source of Variance DoF, MaSe F
Replicates = 3 5,91 2.20
Densities 7 1452 5ol
Error 21 2,68

Total 31

#% Significant at 1% level of probability
% Significant at 5% level of probability

Appendix 12

Analysis of Variance, The effect of
wild oats on the yield of flax grown

various densities of
on stubble land, 1965

Source of Variance D.Fo M.S, F
Replicates 3 4413 2s91
Densities 7 70,89 49 ,92%%
Error 21 1ok2

Total 31

% Significant at 1% level of probability
#* Significant at 5% level of probability
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Appendix 13

Analysis of Variance, The effect of stage of wild
oat growth at the time of removal on flax yield, 1964

Source of Variance DoFe MuSe F
Replicates 3 195466 6520
Density 3 200636 6673k
Error A 9 30,03

Main Plots 15

Stages 5 118,06 241935
Stages x density 15 15,51 3.18%
Error B 60 Le88

Total 95

#% Significant at 1% level of probability
# Significant at 5% level of probability
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Appendix 14

Analysis of Variance, The effect of stage of wild
oat growth at the time of removal on flax yield, 1965

Source of Variance D.F, M.S, F
Replicates 3 119.12 4430
Densities 3 bl s 71 16,07%#%
Error A 9 27.68

Main Plots 15

Stages x density 18 20495 5e72%
Error B 72 3466

Total 111

%% Significant at 1% level of probability
#* Significant at 5% level of probability
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Appendix 15

Analysis of Variance, The effect of wild oat competition
on the yield of flax following various seeding dates, 1964

Source of Variance Dol MaS e F
Replicates 3 7491 1,16
Densities 3 371433 5h¢ 53%%
Error A 9 6481

Main Plots 15

Dates of Seeding 3 216,38 60,115+
Den. x Dates of Seeding 9 343 95
Error B . 36 3460

Total 63

#% Significant at 1% level of probability
% Significant at 5% level of probability
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Appendix 16

Analysis of Variance, The effect of wild oat competition
on the yield of flax following various seeding dates, 1965

Source of Variance DoFe MaSe F
Replicates | 3 19485 10,39%¢
Densities 3 786,20 411,62
Error A 9 1,91

Main Plots 15

Dates of Seeding 3 86,53 251, ¢ 5083
Den, x Dates of Seeding 9 13445 39 ¢ 5633
Error B 36 o34

Total 63

%3 Significant at 1% level of probability
% Oignificant at 5% level of probability




