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ABSTRACT

M.Sc. J.A. MACQUARRIE ' .  Plant Science

CONTROL OF QUACK GRASS IN BIRDSFOOT TREFOIL
\ N
Various chemicals were evaluated at Macdonald College for

~

the selective control of quack grass (Agropyron repens. L.

Beauv.) within stands of birdsfoot trefoil (Lotus corniculatus’

L. c;. Leo). Broad applications of the selective herbicides
pronamide, dalapon, sethoxydim, fluazifop-butyl, haloxyfop-
‘methyl, and directed applications of the non-selective herbicide
glyphosate were compared. Evaluation pdrameters con51s§pd of
first season control of both rhizome and foliar populations of
quack,grass and foliar populations the following season. In
3 A
addition to quack grass control, poesible phytotoxic effects of
the herbicides on the foliar growth and seed productidn of
birdsfoot trefoil were examined. .
Two directional rope—dﬁck applications of glyphosate were
superior in }educing quack grass foliar and rhizome popdlatlons
when applied at an early stage of quack grass growth. There was
;o si1gnificant difference among the three ., concentrations of
glyphosate to water (1:1, 1:2, and 1:3). It was concluded that
the lowest concentration glyphosate to water (1:83) would be most
economicai. Slight damage occurred to the trefoil due to
dripping of glyphosate from the wick apparatus'although dripping .,

was reduced with a polyester/acrylic type wick.

Among the selective herbicides, setho¥fydim and fluazifop-
. N
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butyl were supefiqr wiph the former providing somewhat better
control. Fall applied sethoxydim at 0.8 kg/ha was the most
1Effective in reducing quack grass populations the following
spring. Fall applied fluazifop-butyl at 0.6 kg/ha was less
effective. Early spring applications,.to the 3-4 quack grass leaf

stage of the wo herbicides at the same fall rates provided some
’ (

short term control with later applications (5-leaf and later)

being ineffective. Spring applications resulted 1ﬁ early

-
stunting of the quack grass with some reduction in fall regrowth.

Pronamide resulLed in 1nferior quack grass control when

-

applled both 1n fall %nd spring -at the recommended rate. While

-
fall applled pronamide caused some reduction i1n the following
year’s quack grass, spring applied pronamide Jqs totally

ineffective.

-

Dalapon was basically an i1neffective treatment 1n the

] LY

absence of cultivation. It 1s suggested that some control with

A

dalapon may result where post treatment cultivation 1s possible,

Haloxyfop-methyl was evaluated less extensaively, therefore

no conclusions were drawn. However, some preliminary results

t
from early spring applications of Q.15 to 0.5 kg/ha indicate that

this herbicide has potential. : . z

None of the birdsfoot" trefoil vegetative or seed production
parameters were adversely affected by any of the selective

herbicides.
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RESUME -
M.Sc. J.A. MACQUARRIE Plant Science
. LE CTONTROLE DU CHIENDENT DANS LOTIER g

C
Au college Magdonald différents produits chimiques furent

evalués quant a leur efficacité de contfole sélectif du chiendent

(Agropyron repens (L.) Beauv.) a l’interieur de populations de

lotier (Lotus corniculatus L.) Leo cultivar. La comparaison fut

faite entre l’application générale des herbicides a titre
séééctlfs - pronamlde,‘dalapon, sethoxydim, fluazifop-butyl,
haloxyfop~methyl- et de l’application dirigée de 1’herbicide non-
sgéectlf glyphosate. Les paraéétres évalués consistaient du
contfole de chiendent a4 l’interieur des populations rhizome et
feuillée durant leur %remlére sal1son de croissance et la saison
suivante, le contfole de chiendent dans les populations ﬁ/‘
feuirllées seulement. Ainsi que le contfole de chiendent, les
effets phytotoxiques de ces herbicides sur la croissance du
lotier et sur sa production de graines furent examinés. - ,
Ce fut surtont l’herbicide glyphosate, appliqué par moyen de
méche a deux sens au tont premier gstage de croissance du
chiendent, qui fut le plus.efficace a contfoler celui-ci dans les
populations rhizome et feuillée. La disparité fut minime dans
les résubtats rapportés par les concentrations de solutions 1:1,
1:2 St 1:3 de glyphosate et eau. I1 a donc fallu conciure que la

concentration basse 1:3 de glyphosate et. eau sera la plus

économique.




L’égonttement de glyphosate de la méche endomnageait un peu
le lotier mais ce dommage fut réduit en remplacant la méche de
pylon par une meéche en polyester/acrylique.

De tons les herbicides sélectifs essayés, ,le sethoxydim et
le fluazifop-butyl étaient supérieurs en efficacité, le premier
étant Meme plus efficace que le deuxiéme. Les applications a’
1’automme pluftot que celles du‘prlntemps, appliqueés a 0.8 kg/ha,
étaient les plus effectines &4 réduire la croissance de chiendent.
Le flu321fop—butyf appliqué de la ifieme maniere fut moins
efficace. L'application fot le printemps de ces deux herbicides
au stage 3-4 feuilles de chlen@ent donna du contfole a court-
terme tandis que les applications plus tardives (stage 5 feuilles
on plus) furent tont a fait i1nefficaces. Les applications

\

printaniéres réussisérent a rabougrir bien vite la croissance de

chien-dent et & réduire un '‘peu la croissance nouvelle de

1’'automme.
]

L’herbicide pronamide appliqueé au printemps et a l’automme

tel que recommandé donna de pauvres résultats. Tandis que 1’ '
application a 1’automme réussit a reduire la croissance de
chie;Aent l’année suivante, 1’application au printemps eut aucun
effet. ‘

Le traitement avec dalapon fut tout a fait i1neffectif dans
l’%bseqce de cultivation. I1 fut suggéré que le contfole avec
dalapon poufralt réussir 1a ou le traitement sera suivi par la
cultivationd .

L’évaluation de l’herbicdide haloxyfop-methyl fut moins

elaborée donc on arrivait a aucune conclusion. Toutefois

., quelques résultats préliminaires rapportés par les applications



o

de 0.15 & 0.5 kg/ha indiquent que cet herbicide a du potentiel.

.

""Les paramétres végétatives et reproductives du lotier ne

»

Subirent aucuns effets adverses dQus a l;usage de ces herbicides .

T

gélectifs. R
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° CHAPTER I :

"3

INTRODUCTION

It 18 the resp0931billty of the Plant Science Department of
Macdonald College to maintain stocks of "Leo" birdsfoot trefoil
breeder seed. 1In 197? the si1ze of the Leo breeder seed
production plot was 1ncreased for greater seed proéuctlon
purposes. The site chosen was an 1solated hay meadow located 1in
the Macdonald College Arboretum. Initial cultivation and
planting of the trefoil occurred 1in the’same growing season,
therefore there was not sufficient time for-proper weed control.
The trefoil was row seeded in w1gths of 20, 4q, and 100 cm in
different areas of the plot. In the resulting stand of birdsfoot
trefo1l, there was a severe 1Lfestat19n of qu%gk grass. Between

»~

row cultivation was possible at the wider sp301?gs, but not at
the narrow spacings. Applications of dalapon in the early spring
of 1980 did not suppress the quack grass sufficiently.

‘In the autumn of 1980, a preliminary experiment was
established in the field to compare efficacy ofrseveral ‘
herbicides in the control of quack grass. In addition, possible
phytotoxi; effects of the herbicides on the birdsfoot trefoil
were examined.

The objectives of this project were to evaluate the efficacy

of the herbicides pronamide, dalapon, sethoxydinm, fluaz;fop—




butyl, rope—&ick applied glyphosate and haloxyfop-methyl for .

quack grass control in establighed birdsfoot trefoil breeder seed

I3

. ‘ AR
production plots. Although control of the quack grass was the

main priority, evaluation of possible phytotoxic effects on the

trefoil was also an important consideration. !

-

As the trefoi1l was being grown for seed prbductlon, forage
, .

yield of;fhe trefoi1l was not considgred. It was expected that if
the quack grass was effectively controlled, seed yield of the
trefoil should increase due to the absence of competition from
the quack grass. In order to fully evaluate the control of quack
grass, rhizopme populatloné as ;ell as toﬁ growth were compared
among treatment plots. The evaluation criteria consisted of

L
quantitative measurements of above ground populations of quack ‘

grass rhizome populations among check and treatment plots.
Effects of treatments on the birdsfoot trefoil were evaluated
after quantitative measurements of seed yield, seed germination,

seedling evigor, number of flowers initiated, and pollen fertility

were analyzed. \\



CHAPTER II .

LITERATURE REVIEW

1. Birdsfoot trefoil

Seaney and Henson (1970) have described in detail, birdsfoot
trefoil. The génus Lotus consists of a diverse group of annual

}
.and perennial species widely distributed throughout the world.

The most important species used for forage production i1n Canada

and the United States is birdsfoot trefoil; Lotus corniculatus L.
Birdsfoot trefoil 1s a bro?d leaved, long lived herbaceous

perenglal with a well developed, branching taproot, and few to

many stems developing from each crown. It 1s generally similar

to alfalfa, although differences i1n rooting depth and
distribution may result in blrdsfopt trefoil being more

persistent than alfalfa 6n shallow poorly drained soils.

1.1 Morphology .
.
There is considerable variation in leaf and stem morphology

within L. corniculatus. Growth habit of stems may be prostrate,

ascending, or erect. Branching always occurs at the leaf axis of

main and secondary stems, and the amount and symmetry of

branching varies. Under good growing conditions stqms may reach

90 to 120 cm in length.

Each leaf consists of five leaflets, tliree attached to the

terminal end of the petiole and two at the base. Leaves are




found alternately on opposite sides of the stem.
The flowers, which number from two to six, are borne in

umbels at the extremity of a long peduncle arising from the leaf

axil. The flowers, which resemble those on peas (Pisum sativum

L.) are yellow with faint red or orange stripes gresent in young
flowers. Two to six legumes or pods are borne at right angles to
the tip of the peduncle, thus the appearance of a bird's foot.
Pods are long, cyllndrical and brown to almost black containing

15 to 20 seeds attached to the ventral suture. When mature they

split along both sutures and twist'spirally to discharge seed.

1.2 Cultivar "Leo" ’

In thas reseach‘pFOJect, the birdsfoot trefoil cultivar Leo
was used. Leo was bred by J.S. Bubar, at the Department of
Agronomy, Macdonald College, Quebec, and was licensed March 5,
196%. The original breédlng stock 1s described as Mor®ansk 528
originating from the All.Unlon Institute of PlanE Industry,
Leningrad, U.S.S.R. (Bubar, 1964).

Leo 1s described as being intermediate between Empire and
Viking in maturity and in flowering habit. It goes dormant 1in
the fall’earller‘than other varieties andlls similar to Viking 1n
spring growth, but slower 1in recovery after cutting. Although
quite suitable for pasture, this cultivar ‘appears to exhibit a
greater super?ority over other cultiears when managed as hay.

Leo appears‘will sulted to all conditions where Empire is

adapted, and it has the same range of pest problems (Bubar,

1964) . - .



1.3 Culture

Birdsfoot trefoil is slow to establish, but lasts for years.
Its excellent feed quality, combined with long term persisgénce
makés it an attractive crop to many farmers. 1In places where
aifalfa (Medicago spp) cannot be estaplished, birdsfoot tre%oil

[}

may be the answer to the need for a long term high protein forage
(Madill and Skepasts, 1978).
Seedling plants of birdsfoot trefoil are generally lacking

in viger when compared to alfalfa and red clover (Trifolium

\
pratense L.), and stqﬁds may be lost due to shading or
competition from other species. Good stands of birdsfoot trefoil

may be obtained 1f proper care 1s taken towards seed bed
preparation, date, rate, and depth of seeding, grass
associations, and weed control (Seaney and Henson, 1970). Winch
(1976) adds that birdsfoot trefoil may be grown alone or in
simple mixtures with one grass, however trefoil should never be
grown :; mixtures with other legumes, as these tend to be too
competitive and trefoil establishment 1s markedly reduc;dj The
lack of seedling vigor in birdsfoot trefoil makes good weed
control a high priority in any trefoil management progranm.
Successful establishment should be obtalged by eliminating
competition from weeds (Laskey and Wakefield, 1978, Madill and
Skepasts, 1978). Control of weeds during establishment often

results i1n larger trefoil plants, more plants per unit area, and

higher yields.

-

1.4 Seed production

Under optimal environmental conditions, trefoil plants have




3

0

- -

the capacity to produce large quantities of seed. Seaney and
Henson (1970) estimate a potential yield capacity of 600 to 1,000
pounds of seed per acre. Difficulties harvesting the seed
including pod dehiscence and indeterminate flowering .
significantly reduce the actual amount of seed harvegted.

-

Studies comparing seed yleids of clear stands of trefoil and
trefoil/grass mixtures 1ndlcate/éhat seed yields were reduced
when trefoi1l was grown 1n mixtures with various forage grasses.
Pure stands of trefoi1l '‘seeded without grasses usually gave better
seed yields and seed of higher purity (Seaney and Henson, 1970).

N Indeterminate flowering and seed development cause the
timing of harvest to be critical, too early results 1n the
harvest of many immature pods, while to; late results 1n seed
"loss ffom pod dehiscence or shattering (Seaney and Henson, 1970).

Seed set 1n trefoi1l 1s dependent on pollination of flowers

primarily by various species of Hymenoptera. Both pollen and

nectar collecting honey bees are capable of tripping the
pollinating mechanism (Seaney and Henson, 1970).

When harvesting trefoil, the area swathed should be able to
be combined 15 a short time. Large amounts usually dry
excessively and shattering i1in the swath results. If shattering
1os§es are expected, 1t is best to combine in the early morning
before the dew has dried (Madill and Skepasts, 1978). Dl;ect'
combining of trefoil is possible when a defoliant or dessicent is
utilized. Such treatments make direct combining faster and

»
significantly reduce the seed loss which occurs when combining

green material (Seaney and Henson, 1970). ¢
Seagey and Henson (1870) report that trefoil seed ¥ield can

[



be increased by controlling weeds in established stands. Early
spring applications of dalapon have reduced competition from
perennial grasses and resulted in significant increéses 1n seed

4

yield.

2. Quack grass

Quack grass, Agropyron repens (L.) Beauv. 18 a rhizomatous

"

perennial grass that 1s a serious i1nternational weed problem 1n
agroﬁomlc~crops (Westra and Wyse, 1981) and on the Macdonald
‘College farm, quack grass has been a serious problem 1n birdsfoot
trefoil seed production plots. Quack grass 1s noted for 1its
competitive growth habit, difficulty to control, and allelopathic

potential (Mueller-Warrant and Koch, 1980).

2.1 Morphology y

Quack grass disseminates bf both squs and rhizomes. The
leaves are long, finely po;nted, flat, gréen, sometimes glaucous,
scabrous at the margin and ot the upper surface. The leaf

°

sheaths are round, split, short with overlapping hyaline margins;
ligules membranous, obtuse and sometimes ciliated. Stem; range
from 30 to 120 cm long, are hollow, round, slender to somewhat
stout with three to five nodes. The spikes may be green or %
sometimes bluish-green, loose or compact with the axis hard.
Spikelets contain three to eight §e9311e flowers. Quack grass 11
hexaploid (2n=42) for Canadian material: The combination of
matted, whitish rhizomes, auricles, hairy lower sheaths and heads

resembling a slender head of wheat distinguish quack grass from

most other grasses (Werner and Rioux, 1977).

»




2.2 Distribution

In Canada quack grass occurs fr%m coast to coast, as far
north as Nastaguan, Quebec, Goose Bay, Labrador and Fort Smith,
Northwest Territories. It also occurs in Greenland and Alaska.
It is especially common in southeastern Canada (Werner and Rioux,
1977). Quack grass is also found 1in every state of the United
States of America, but is reported to be rarely troublesome as a

crop weed south of Washington and St. Louis.

\
2.3 Reproduétlon -

Werner and Rioux (1977) discuss the reproduction of quack
grass. Quack grass 1s wind-pollinated and self-sterile. Seed
production 1is highly variable, 15 to 400 seeds per plant stem
with the average being 25 to 40. Ithhas been suggested that,
since plants tend to be self—sterlleeand large stands may be a
single clone as the result of vegetat1§e reproduction, seed
formation should be much higher at the margin of a clone where
there 18 a higher i1nstance of cross-pollination. -

It has been reported that seeds may be dormant for two to

’three years and retain their viability for a maximum of four
vyears. The seeds are not morphologically adapted for dispersal

3
and simply fall passively from the plant (Werner and Rioux,

1947). )
Considering the low volume of sebdg produced, and the
generally high probability of survival of vegetatively produced

. X , .
. plants, it may be concluded that vegetative reproduction 18 more
-]

important than sexual reproduction in the maintenance of a stand.
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Flowering shoots produce the same amount of rhizome material as
do veggtative shgots. We;tra and Wyse (1981) found that
seedlings and clones of quack grass with a high rhizome weight
often had a low shoot weight, suggesting a negative correlation

between quack grass shoot growth and rhizome growth. Potentially

every mature rhizome bud is capable of establishing a new plant,

however, most buds along an intact rhizome are dormant and do not

initiate any growth (Werner and Rioux, 1977). Harvey and Baker

(1974) reported that the persistance of quack grass is related to

’
its extensive rhizome syvstem.

Quack grass growth occurs mostly_rn the sprlng‘from buds of
A}

rhizomes produced the previous year and in the fall during which
time 1t 1s an effective competitor in forage legume stands

(Fawcett et al., 1978). The longevity of legume stands is often

reduced by the presence of quack grass. In many cases,

herbicides produ?f excellent shoot control, but a large number of

[

dormant buds on the rhizomes provide a constant source of

Iod

material for reinfestation {(Harvey and Bdker, 1974, Ryan 1972).
Dutt et al. (1979) explains that since many mechanical and

chemical weed control practices may not be used in legumb stands

without causing injury to the legume, quack grass infestations in

already established stands cause particular problems. In a solid
stand of birdsfoot trefoil, mechanical measures of quack grass

controI, for example, cultivation, are not possible, thus,

chemical measures appear to be the only practical method of

control.

.
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3. Herbicides for post-emergence selective quack grass control
¥

3.1 Glyphosate .
JThe introduction of glyphosate-(N—phosphonomethyl glycine),

an aliphatic type herbicide, ﬁas provided a herbicide for which

post-emergence activity coul& control quack grass without causing

residue problems to rotatlon crops (Ivany, 1981, Rioux et al.,

1974).

3.1.1 Herbicidal use

Glyphosate, a‘broad spectrum herbicide, 1s relatively non-
selective, and provides effective control of deep-rooted
perennial species, as well as annual and biennial species. In-

order to,obtain selectivity with this herbicide, directionmal

applications must be used (W.S.S.A., 1979). ) ’

3.1.2 Application

Wilkins (1981) found that weed control with a ;ope—w1ck
applicator rgnged from 75% to 85} for annual grasses. Wilkins
{1981) adds that the rope-wick 1s inexpensive, ranging from $700
to $800 for a commercial model, and less for a homemade model.
Although weed control may be slightly less with the rope-wick
than in°the other types, the lower cost may make it the best
choice. Height difference between crop and weeds is 1mportant,

gspecially for perenni&xi such as quack grasbt The rope-wick

\
\

application has been used successfully to control quack grass
using 1:1, "'1:2, and 1:3 solutions of glyphosaté and water with

the 1:2 solution superior (Wilkins, 1981).

10
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3.1.3 Physiological and biochemical behaviour

Glyphaosate is absorbed
tﬁroughout the plant. Visual
speclies 1n seven to ten days.
following treatment may delay

Rainfall 6ccurring within six

through foliage and translocated

effects normally occur on perennial
L8

However, cool or cloudy weather .

visual symptoms of activity. .

hours of treatment may reduce’ the

effectiveness of the treatmént (W.8.8.4., 1979).

Glyphosate 1s translocated:- readily‘'both acropetally and

s

basipetally 1n quack grass, but in order for sufficient basipetal

N4

translocation to rhizomes, application must be made at the proper

stage of growth (Clause and Behrens, 1976, Brockman et al.,
F 4

1972). Glyphosate should be applied to quack grass with at least
-

four new leaves on each emerged shoot (Ontario Herblclde

Committee, 1980)..

v

The exact mechanism of action of gf&phosate 18 not known

at this time, but the herbicide appears to inhibit the aromatic
- <
amino acid biosynthetic path&ay and may i1nhibit or repress

chlprismate mutase and/or prephenatg dehydratase. Studies with

14 C-labeled glyphosaté'lndléate that metabolism of glyphosate
r
within the plant does not occur (W.S.S.A., 1979). '
I

3.2 Pronamide

Smith et al. (1971) reports that pronamide, (3,5-dichloro
(N-1, 1-dimethyl-2-propynyl) benzamide) N—(l,L:himethylpropyny
1)-e, 5-dichloroBenzamide, is of particular iz;;rest with respect

to its use as a post-emergent herb*cide for céntrol of quack

- -
i

grass. o ) ) k r‘” .
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. . 3.2.1 Herbicidal use

“ Pronamide is effective for the control of quack grass in
N M~

»

alfalfa and other established:.forage legumes when éytumn or
) sprihg applied (Fawcett et al., 1978). However, pronamidé is
ineffective when applied to the foliage of quack grass plants,

but. is effective when applied to the soil surface (Smith et al.,

1971).

-

3.2.2 Physiological and biochemical behaviour

To obtain activity from pronamide, the herbicide must move
into the root zone of tﬁe quack grass, little activity 1s
obtained from foliar activity alone. ,JPronamide 18 readily
abso)bed by plants througﬁ the root system, translocated

+

acropetally and distributed 1nto the entire plant. The s degree of

- \Qtii;iifjtlon from foliar absorption 1s negligible. With respect

1' to the mechanism of action of pronamide, 1t 13 thought to be a
strong inhibitor of mitosis (W.S.S.A., 1979). Peterson and Smith
. 1(1971) fou;d that there }s considerable radical enlargement of

cells 1n the apéx. An enlargement of nucle1 way a congi1stant

feature of cells i1n meristematic regions of treated plants.
“3.3 Dalapon . .

3.3.1 Herblcgdal use :

. Dalapon (2,2 dlghloroprop;onic acid) is used for selective

grass weed contrdl 1n forage legume establishment. Results have
- been promfsing and alfalfa yields of fhree to fxve tonnes p;r

hectare have_be?n produced during the year of establishment

. (Scholl, 1969). ’ -
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A negative .aspect to the use of dalapon. in birdsfoot trefail

is that a pre-emergence application of 5.5 kg/ha will reduce the

percent germination of the trefoil, and also reduce the number of

rhizobium nodules produced (Turkington and Franko, 1980). )
Dalapon is recommended on birdsfoot trefoil seed fields in the
fall (4 kg/ha) when growth is about 15 cm high. Spring

8

treatments when the trefoil 1s actively growing may result in

seed yleld reduction (Ontario Herbicide Committee, 1980).

"3.3.2 Application

Sincé dalapon may reduge seed yield when applied to

actively growing trefoil, and since control 1s unsatisfactory

-

whenh treatments are made without tllI;ge (Carder, 1967), dalapon

may not be an effective post-emergent herbicide for control of

quack grass in birdsfoot trefoil seed production.

3.3.3 RQy51ological and biochemical behaviour

\,
balapon 1s readily absorbed by both roots and leaves of

plants. Translocation throughout the plant occurs shortly after
’ .
application. Apparently'dalapon is not degraded or metabglized

in plants (W.S.S.A., 1979).

3.4 Sethoxydim
Sethoxydim, 2-(l1-(ethoxyimino)butyl)-6-(2-ethylthio)~

propyl)-3-hydroxy-2-cyclohexene-1-one, is a relatively new

-

herbicide for post-emergence control of &grasses jin broadleaf

crops. -

. ~ s
\ 13 .
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3.4.1 Herbicidal use‘
N | L

Perennial grass control with sethoxydim required between
0.2 and 0.5 kg/ha depending upon the species, environmental
factors and cultural préctlces. Reduction 1n the perennial grass
population was noted in the springrplots treated with sethoxydim
the previous year (McAvoy, 1982).

Optimum environmental conditions for control occur with
good so01l moisture (not drought stressed), high temperatures, and
high humidity. If such conditions db not prevail, contr;l will
be slower and may not reach the maximum level (McAvoy, 982},

'Label 1instructions for quack grass control with aethyxyd\m

indicate that for best results, rhizomes should be thoroughly

\
L4
fragmented. Depending upon environmental conditions and crop

. cultural system, season-long control may not always be obtained.

)
However, competition of quack grass with the crop will be

reduced. In the gsethoxydim Technical Information Budléfxn
(1981), 1t 18 stressed that a surfactant must be added to all
applications of the herbicidé. Gillespie and Nalewajpn (1986)

suggest sethoxydim wi1ll have some phytotoxic effects on

susceptable plants when applied to the so1l at post-emergent N

rates.

3.4.2 Physiological and biochemical behavioura
In grass planta, sethoxydim is absorbed very rapidly by
foiiage, and within an hour, most of the herbicide will be in the

plart. This characteristic 18 especially desirable for a poat-

X
emergence, herbicide when rainfall 18 possible shortly after

., application. % once in the grass plant, sethoxydim will

.

i



translocate rapidly both‘acropetally and basipetally to the site
of action, the meristematic regions (McAvoy, 1982). Stollenberg
and Wyse (1986) conclude that applicatlbns to the 8-leaf stage

0 .

will result in reduced translocation to crown tissue, from which

significant regrowth will occur. Increased translocation to

.crown tissue will occur with applications of sethoxydim to

earlier growth stages of quack grass. Regrowth from crown buds
following application of sethoxydim to quack grass i1n later
stages of developmen: can contribute substantially to
reinfestation. Hatzios (1982) suggests that sethoxydim could
exhibit 1ts phytotoxic action by altering or modifying~-the lipid

composition of plant membranes. Jain and Vanden Born (1983)

report that on wild oats (Avena fatua), sethoxydim caused an
inhibition of stem elongation resulting from an inhibition of
both cell division and cell elongation at the base of the
internodes+ Maximum injury occurred to the meristematic cells 1in

the cortex and between the xylem and phloem.

3.5 Fluazifop-butyl '
Fluazifop-butyl, 2-(4-(5-trifluromethyl-2-pyridyloxy)
phenoxy) propionate, is a new selective post-emergence grass

herbicide for use in broad leaf crops.

3.5.1 Herbicidal use

It is statedJin the Fusilade Technicgl Data Sheet (1981)

quack grass rhizomes which have been fragmented by_discing or

{

.some other form of cultivation are controlled at rates of 0.5 to

0.75 kg/ha, while unfragmented rhizomes require higher ratéé of

up to 1.0 kg/ha. It is also stressed that a surfactant must be

A
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RN |
added, i.e., Agral 90 at 0.1% of spray volume. Wagner and

Letendre (1982) state that fluazifop-butyl applied at 2.0 kg/ha
to plants at the 4 to 5-leaf stage provided excellent control 1in
a field of alfalfa. It is apparent that the phytotoxicity of _
fluazifop-butyl on quack grass 1s 1ncrea;ed when treated plants
are exposed to higher temperatures (30°C versus 20°C) and when
plants are maintained under adequate moisture compared to plants
under moi1sture stress (Kells et al., 1984). Gillespie and
“Nalewaga (1986) found that soi1l applied fluazifop coqtrolled
emerging grass seedlings when applied at rates much higher than

¢

post-emergence rates.

3.5.2 Physiological and b;pqpémlcal behaviour ~
Fluazifop-butyl is a systemic herbicide which translocates
in both the'xylem and phloem. When applied as 3 post-emegkent,
it transloqates into the roots and rhizomes of perennial grasses
and results 1n complete control (Ready, 1982). Limited field
evidence 1ndicates that fluazifop-butyl penetrates rapidly as
rain falling only one hour after the application resulted in only
. a s8light loss of activity (Fusilade Technfbal Data Sheet, 1981).
JIn most sensitive species, symptoms are not evident until
a wgek after application, although growth ceases within one or
two days. The flrgb'symptoms are necrosis 1n the young leaves,
with decay appearing at nodes and growing points. Loss of vigor
and senescence, occurring 1nitially in young leaves, spreads
quickly to the whole plant (Fusilade Technical Data Sheet, 1981).

Fluazifop-butyl 18 readily translocated and accumulated 1n

meristematic areas of both tolerant and susceptable plants

14
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indicating differential absorption and translocation are not
selectivaity mechanisms (Kells et al., 1984). While the exact
mechanism of.action of this new compound is not precisely known,
Jain and Vanden Born (1983) report that on wild oats (Avena
ﬁg}gg), inhibition of stem elongation was due to inhibition of
both cell division and cell elongation at the base of the
internodes. Maximum 1njury occurred to the meristematic cells 1in

\
the cortex and between_the xylem and phloem.

&
3.6 Haloxyfop-methyl
Haloxyfop=methyl (methyl 2-(4-((3-chloro-5-(trifluro-
methyl)-2-pyridinyl)oxy)phenoxy)propanoate) 18 an experimental

post-emergence herbicide for control of annual and perennial

grasses 1n broad leaf crops (Ryder, 1982).

-

3.6.1 Herbicidal use

In areas where plants are not continually drought
stressed, perennial grasses may be controlled using haloxyfop-
methyl at rates of 0.25 to 0.50 kg/ha, although 1t may be
necessary to use higher rates under dry conditions. The use of a
surfactant 1s recommended and the herbicide should be sprayed on
quack grass when 10 tq:ZO cm tall (Ryder, 1982). Harrison and
Wax (1986) conclude that the addition of 1.0% (V/V) petroleum o1l
concentrate (POC) to thé treatment solution resulted 1n greater

14
folaar absorption and translocation of C.

a

McCully (1981) found that good quack grass control was
obtained 1n established alfalfa when the quack grass was sprayed
with 0.25 to 1.00 kg/ha of haloxyfop-methyl at the 2 to 4-leaf

stage. Recent research has suggested that post-emergent rates of

17




haloxyfop-meth}l applied to the soil will cause phytqtoxicity to
susceptable plants. Exposure of shoots and seeds to the
herbicides in the so0il resulted in greater phytotoxicity than

exposure of roots only (Gillespie and Nalewaja, 1986).

3.6.2 Physiological and biochemical behaviour .

This being a new type of compound, the mechanism of action
is not entirely known. Gronwald (1986) reports that most
evidence suggests that haloxyfop-methyl 1s rapidly absorbed by
the foliage of both grasses and dicots and hydrolyzed to 1ta acid
metabolite, haloxyfop.: Haloxyfop 1s translocated 1n the phloem
to meristematic regloné of both grasses and dicots. To date no
major differences in absorption, translocation or metabolism of
haloxyfop-methyl havg been found betweén grasses and dicots.

This suggests that sélectiVLty 18 expressed at the site Pf action

which has not yet been 1dentified. Jain and Vanden Born (1983)

reported that on wild oats (Avena fatua L.) elongation of

internodes was i1nhibited within five days. It was concluded this
-

was due to 1nhibition of both cell division and cell elongation

at the base of the internodes. Maximum 1njury occurred to the

meristematic cells in the cortex between the xylem and phloem.

S
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CHAPTER III

MATERIALS AND METHODS

1. Experimental areas

The first four of the five experiments were located in an
1isolated field 1n the Macdonald College Morgan Arboretum, Ste.
Anne de Bellevue, Quebec. The soil type. in this location has
been classified as a Dalhousie clay. Experimentssa 1, 2 and 3 were
set up 1n an area seeded to Leo birdsfoot trefoil for production
of breeder seed. The t}efoil was 1n 20 cm rows seeded August 15,
1979 at 1.5 kg/ha following the application of 500 kg/ha of 5-20-
20. The field had been a hay meadow which.was sprayed with
glyphosate before being cultivated, but this treatment did not
control the quack grass. Therefore, 1n the following seasoh a
heavy 1nfestation of quack grass occurred. |

Experiment 4 was locatéd in the same general experimental
area, but the particular section was a hay field for the previous
years. Quack grass was ; major component of ‘species present in
the field. After a mowing the fiel¢g was plowed late July and
cultivated August 10, 1981. On August 25'it was fertilized with
approximately 400 kg/ha of 5-20-20 fertilizer and seeded August

26 with Leo birdsfoot trefoil (pre-inoculated with Rhizobium) 1in

20 cm rows at a rate of 1.5 kg/ha with a Bolens small plot cone

type seeder.

\
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Experiment 5 was located at the Emile Lods Agronomy Research
Center of Macdonald College in Ste. Anne de Bellevue, Quebec.
The Leo birdsfoot trefoil was solid seeded at 1.5 kg/ha on June
1, 1981 1nto sandy clay loam (4.0% O.M.). This research plot
area had been used as an experimental area for quack grass
control in birdsfoot trefoil. Quack grass populations appeared
to be less dense than in the first four experiments.

A top dressing of boron (solubor) at 10 kg/ha was applied to

experiments 1, 2, 3, and to two blocks of experiment 5, on July

16, 1982.

2. Herbicide application

Since the primary objgective of all experiments was to
ev;luate selective post-emergent applications of herbicides for
control of quack grass, herbicide applications were of two types,
post-emergent spray applications of selective herbicides, and
post-emergent selective application of a non;selectxve herbicide.

Selective—-type sprays were all appiled with a small plot
compressed air-type sprayer mounted on bicycle wheels. All

4 P
sprays were mixed with water to a volume of 300 ml and were

applied at a pressure of 210 kPa at 300 L/ha—l.

Selective applications of glyphosate were applied with a
rope-wick applicator. The applicator was constructed with 10 cm
PVC pipe 1.0 m 1n length and closed with a PVC cap at both ends.
A plastic funnel with cap was affixed at one end. Two rows of
wicks were staggered so wick facings overlapped to allow

X
continuous exposure of wick along the entire length. The 1ni1tial

material used for wicking was nylon sailing rope. This rope was

20



replaced with a new type polyester/acrylic rope, and plastic
compression fittinés replaced the original rubber grommets:
During use, the reservoir was filled with 1.5 L of ;olution to
provide for an even flow. This apparatus was fastened to the
front of the bicycle wheel sprayer and was pushed through the
plots. Once wicks were well soaked, 200 to 300 ml of solution
were required for a single one-~-way application of four plots;
Wicks were angled up or down to allow for decreased or 1%creased
exposure., In 1981, one-way applications were uged, whereas 1n

l ’

1982, two-way applications were used to provide superior

coverage. -

3. Experaiment 1: Comparison of single applications of dalapon \

pronamide, fluazifop-butyl, sethoxydim, and glyphosate for

quack grass control.

The purpose of this experiment was to evaluate five
h;rblcldes for control of quack grass and their effects on the
crop.. A randomized complete block design was used with four
replications. Plot size was 5.0 m by 2.0 m with a 1.0 m space
between blocks. In all.experxments, quack grass leaf stages
refer to the leaf stage of the quack grass in the control plots.

The treatments were: weedy check; fall applied dalapon (1.5
kg/ﬁa); fall applied pronamide (4.5 kg/ha); rope-wick application
of glyphosate (1:3 glyphosate/water) at the 5 to 6-leaf stage of
quack grass; spring application setPoxydim (0.8 kg/ha) at the 3
to 6-leaf stage of quack grass; and ;Ering application fluazifop-

butyl (0.5 kg/ha) at the 3 to 6-leaf stage .of quack grass.

Surf&ct;nts were added to sethoxydim {(Atplus 411F a 2.5 L/ha) and

21
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to fluazifop-butyl (Agral 90 @ 0.1% v/v).

The first season application of dalapon and pronamide were
mistakenly applied at 1/10 the intended.rate: The application of
sethoxydim and fluazifop-butyl was made on May 8, 1981 with no
surfactant, therefore treatments were re-applied with surfactant
on May 27. At this time, the quack grass was at the 3 to 4-leaf
stage, the soil was dry, and light showers occurred one hour
after treatment. Glyphosate was applied by rope-wick Jung 10,
1981, the weather was sunny and the soi1l was moist.

For the second year of the experiment, da{apon and proﬁamlde
were applied November 3, 1981 at the rate of 4.5 and 1.5 kg/ha,
respectively. Fluazifop-butyl and sethoxydim with surfactants
were applied on June 7, 1982 at 0.6 and 0.8 kg/ha. The weather
was sunny and the soi1l was gry. Glyphosate was applied by rop-

wick June 3, 1982, when the quack grass was at the 5-leaf stage.
{

The weather was also sunny and soil conditions were .very dry.

-The rahdomization of treatments was the same 1n both years to

‘avoid 1nteractions between possible residues from the first year

and treatments i1n the second year.

4., Experiment 2: Effect of rope-wick applied glyphosate on

quack grass.

The purpose of this experiment was to assess the control of

+ quack grass using selective applications of glyphosate with a

rope wick applicator. A randomized complete block design was

used with four replications. Plot size was 5.0 m by 1.5 m with a

1.0 m space between blocks.

L
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"avoid interactions between poss
~

The treatments consisted 0% three dilutions of glyphosate to )

water, 1:1, 1:2 and 1:3, applied at separate quack grass stages

and 5 to 6 leaves. All combinations
\

of leaf-stages and glyphosate dilutions were made resulting in

of growth, 3 to 4, 4 to 5,

nine treatments, plus one weedy check, per block.

During the summer of 1981, application dates;dere May 30,

June 10, and June .18,

days when rain was not exﬁegted for at least eight hours after

treatment.

Application dates for 1982 were, May 18, June 3, and June

17. Two-way applications were used, here, rather than a single

as used in 1981. Again, all applications were

application,

during sunny days when no rain was expected for at least eight

hours. \ v

The randoglzatlon of treatments was the same 1in both years to

Sble residues from Epe first year

and treatments 1n the second yeadr.

5. Experiment 3: Comparison of the efficacy of sethoxydim and

fluazifop-butyl for quack grass control. .

The objective of this experiment was to compare two /

herbicides, fluazifop-butyl and sethoxydim, for control of quack

-

grass and to a§sess their effects on birdsfoot trefoil. A

randomized complete block design was used with four replicates
and a plot s81ze of 2.0 m by 5.0 m with a 1.0 m space between
blocks. Fluazifop-butyl was applied to quack grass at the 3 to

4, and 5 to 6-leaf stage at 0.5 kg/ha. A sequential application

[
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of fluazifop-butyl, first, at ‘the 3 to 4-leaf stage (0.3 kg/ha)

t P
and, second, at the 5 to 6-leaf stage (0.4 kg/ha), was also done.

Leaf stéﬁes refer to the developmental stage of quack grass in

control plots. Similar applications of sethoxydim were made at ,

0.8 kg/ha and the sequential applications at 0.5/0.5 kg/ha.

N
N

Fluazifop-butyl Qas applied with 0.1% (v/v) Agral 90 and
sethoxydim was applied with 2.5 L/ha of Atplus 411F. The
experiment was repeated 1in 1982 with a minor modification 1in the
rate of fluazifop-butyl (from 0.5 to 0.6 kg/ha). Therefore, each

replication consisted of six treatments plus one untreated
S

v

control plot. -~ |

Q
In 1981, the 3 to 4 quack_gnass.leaf stage sprays were
applied on May 27. The weather was overcast, humid and the soil

was dry. However, showers occurred one hour after treatment.

The éecond applications were made June 7 under sunny Sklii;//The

so1l was moist and no rain occurred for several days|

In 1982, the first applications were on May 18 under sunny

4] ¢
skies; the so01l was very dry. The second aprlications were on
L

-

June 7. Again the weather was sunny, the soil was dry on ¥op and

moist below.

+

The randomization of treatments was the same in both years
to avoid interactions bhetween possible residues from the first

year and treatments in the second year. _
-

6. Experiment 4: Comparison of tHe efficacy of pronamide; dalapon,

s

sethoxydim, fluazifop-butyl, glyphosate and haloxyfop-methyl

applied to various growth sdages of &uack;grass in newly seeded

L 4
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birdsfoot trefoxrl.

° -

5
The objective of this experiment was to asgess several post-

.

emergent céntrols of quack gras; in newly-seeded birdsfoot
tr;f01l. A randomized complete block design with four ;épilcates
was used with a plot si1ze of 5.0 m by 2.0 m with a 1.0 m space
between blggbs.

The {:;dtments consisted of: fall/spring applications of
sethoxydim, fluazifop-butyl, and pronamide; *fall only
applications of pronamide,and dalapon; spring only applicagions
oft sethoxydim, fluazifop-butyl, haloxyfop-methyl, pronamide, and

o .
rope-wick applied glyphosate. Fall applications of fluazifop-
butyl and sethoxydim were made September 25, 1981, at 0.6 and 0.8
kg/ha, respectlvely,bwith surfactanty Quack griss was at the 2
to 3-leaf stage. Fall only applications of pronamide and dalapon
were made November 3, at 1.5 and 4.5 kg/ha, respectively. Fall

applications of fall/spring pronamide were made the same date at

-

0.75 kg/ha. The spring application of fall/spring pronamide
{0.75 kg/ha) was made May 6, 1982, when the‘quack gr;ss was at
the 2-leaf stage. The single spring application of pronamide at
1.5 kg/ha was épplled the same day. Spring applications of
fall/spring and spring only treatments of fluazifop-butyl and.
sethoxydim were a%plled June 7 when quack grass was at the 5 to
6-leaf stagé. Herbicide coricentrations were the same as thosg
used in the fall. Haloxyfop-methyl was applied {p@e 7’at 0.3
kg/ha with a 1% AtPlus 411F. The single rope—w1ck'apélicat10n of
g£lyphosate was made June 3 with a glyphosate—t;—watérnratio of
1:2, when the quack grass was at the 5 to 6-leaf stage.

3

Untreated control plots were randomly located within each
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repliéate. S

-

7.. Experiment 5: , Comparison of the efficacy of single
> 1

applications of herbicides for control of guack grass on

-

established birdsfoot trefoil.

~

The objgective of this experiment was to Compare the efficacy
of single spring applications of sethoxydim, fluazifop-butyl,
haloxyfop-methyl, and rope-wick applied glyphosate. Nine
t;eatments including a check were arranged 1n a randomi ed
complete block design. Plot S1ze was 5.0 m by 2.0 m with a 1,0 m
space between blocks.

The treatments were: sethoxydim (0.8 and 0.6 kg/ha),

'

haloxyfop-methyl (0.15, 0.3, and 0.5 kg/ha), fluazifop-butyl (0.4

and 0.6 kg/ha). These treatments were gprayed on June 1,“1982 to
quack grass at the 5 to 6-leaf stage. The weather was sunny,
the soil was dry and no rain was expected for several hours. The

3]

single rope-wick application of glyphosate (1 2 dilution with

water) was made June 17. Quack grass was at the 3 to 6-leaf
stage. The so1l was moi1st and the weather was sunny. Wick
- contact was mostly with quack grass heads. An untreated check

was also incduded.

~

8. Data collection

£

8.1 .Visual
J
Visual observations throughout the growing season were taken
for all experiments. These observations were strictly

qual.tative to\&ugggft the statxstxcal‘analysxa of quantitative

type data.

PJ. 26



8.2 Point quadrats

“ Point quadrat data were takeh for each®plot at the beginning
of the‘se&son, and again just prior to harvest. Thé apparatus
used was a point frequency frame consisting of ten pins. Each
pin was lowered vertically through vegetation and a species »
recorded if any part of the plant was touched. If n; plant was

\
touched, the hit was recorded as bare ground. To randomize the

placing of the frame within a plot, the plot was divided 1into
quadrants, and were numbered accordingly. Coordinates were

randomly chosen for the placement of two frames (20 hits) per
ploﬁ. A border of 0.5 m by 0.75 m was maintained 1n each plét in
order to minimize possible edge effects.
The data from the quadrats were used to.calculate the
Y percent cover and percent sward of quack grass, birdsfoot

trefoi1l, and broadleaf weeds. The formulae used were:

' Number pins which hit the specieg x 100%

% Cd!%r et et
total pins lowered

Number of contacts with a species x 100%

% Sward = —cecmcmcce - e — e
total number of contacts

8.3 Biomass

Two botanical samples (0.25 m by 0.25 m each) were cut %rom
each plot and combined. Coordinates for random placement of the
quadrat were randomly selected in a"similar manner as for the
point quadrat. These samples were individually separated
according to species and then were dried in large ‘ovens at 45°C

—_ £9r 24 hours. After weighing, the dry weight of each species was

0 X .
compared to the total dry weight of the sample to determine the
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///2;76ent of each épecies in the sward. In 1982, some botanical
simples had to be discarded after spoilage due to an accidental

-~

shut-down of a

8.4 Birdsfoot

To assess

storage freezer.

trefoil flower counts

the birdsfoot trefoil seed production po{;ntxal~of

» L d
the plot, flower counts were taken. At approximately the 50%

bloomstage, a quadrat (0.25 m-by 0.25 m) was randomly placed

within each plot, and all birdsfoot trefoil flowers woere counted

within the quadrat. Two quadrat counts per plot were taken.

8.5 Birdsfoot

trefoi1l seed y1ield

Plots were spraye& August 27, 1981 with the dessicant digquat

at 2.2 kg/ha.

-

A 1.0 m swath was cut through each plot using a

small plot Gravely harvester. The material from each plot was

bagged separately and dried at 38°C. After seven days, the

material was threshed 1n a small plot combine harvester. The

material collected from the harvegster was cleaned using an

aspirator type

seed cleaner. In addition to determining the

vield (g) of seed for each plot, germination festy were

conducted. From each plot, 100 seeds were placed between twn

pireces of blotter paper 1h boxes (11 cm by 11 cm). The paper was

moistened and boxes placed 1n an i1ncubator set for 16 hours ,

light, 20°C, and eight hours darkpess, 15°C. After five days a

count was made

of any seeds which had germinated. Thesne data

were used to compare any differences in germinability of seed

among treatments. After 12 days a final count of germinated

seed, hard seed, and non-viable seed was made.

e

RN
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8.6 Pollennfertiiity

‘ To furthe.r' assess birdsfoot trefoil performance, comparisons
of the p;llen fertility of untreated trefoil flower buds with
those which had been sprayed with pronamide, dalapon, sethoxydim,
fluzifop-butyl, and where glyphosate had been applied to the
quack grass with a rope-wick were made.

The method of measuring the pollen fertility was suggested .
by Dr. W. Grant (personal communication). Flower buds contairing
mature pollen were collected from various plots of the above
treatments. Anthers were removed, squashed, and stained with

’ dilute fast green 1n lactophénol. The slides were allowed to
stand for 24 hours. One thousand cells were examined from(;;:;———T—_-
slide. Viable pollen appeared round in shape and had fully taken
up the stain; whereas non-viable pollen did not stain and in some
‘ cases the central portion was shrunken. Percent viable pollen

was determined from four of the 1000 cell samples for each

treatment.

i

v

8.7 Rhizome populations

Subterranean sampling of quack grass rhizome populations was
conducted. The sampler used was a 15 cm x 15 cm x 15 cm box
equipped with a handle which was driven into the soil and then
removed with the i1ntact soil sample inside. A description of
.this sampler was given by Gutman and Watson (1980). Sampl?s were
removed in the late summer after trefoil seed harvest. In the

first year, a single sample was removed so as not to damage the

-

permanent plots. In the second year, two samples per plot were

taken. The samples were cleaned, rhizomes removed, dried,
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weighed, and the total number of buds per sample was recorded.

9., Statistical analysis

The analysis procedure utilized was the same for all
quantitative data in all experiments. 'Analysis of variance was
conducted. If significant differences (P=0.05) were not found
with the F test, no futher analysis was conducted. If there was
significance (P=0.05), Duncan’s Multiple Range test was used to
test the differences among treatments means.

Due to the fact that data for quadrat samples, botanmfcal
separations, birdsfoot trefoil pollen viability, and seed
germinability were expressed as percentages, the arcsin
transformation was applied to all data prior to the analysis of
“Rriance. Steel and Torrie (1980) staée that this transformation
is especially recommended when the percentages cover a w1;é range
of values, such as in these experiments. The mechanics of the
transformation require decimal ffactions, but tables of the
arcsin transformatlon‘are usually entered with percentages. All
means were transformed back to the original scale for
presentation in tables. \

Data from” both years were not combined for analysis, rather
differing w alher patterné from year 1 to year é resulted in
somewhat different reactions of the quack grass to the
herbicides; therefore, to isolate these differences, separate
analysis of each years data was necessary. Differing rates of

herbicide application also prevented the combining of both years

data.
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CHAPTER IV

RESULTS

1. Experiment 1. Comparison of single applications of dalapon,

pronamide, fluazifop-butyl, sethoxydim, and glyphosate for quack

grass control.

In 1981 data for the dalapon and pronamide treatments were
deleted because they had been mistakenly applied at 1/10 the
recommended rate. Fluazifop-butyl and rope-wick applied
glyphosate reduced the percent contribution of quack grass to the
total biomass, whereas‘sethoxydim did not (Table 1). While all
treatments were equal 1n reducing the population of headed quack
grass, no treatmenzs had any effect on quack grass rhizomes or
new growth at the end of the season. )

With respect to blrdsfgot trefoil performance, there was
greater flowering i1n the glyphosate Rreated plots, with no
significant differences among other treatments (Tabie 2). No
significant differences were fou:h in seed gﬁeld, seed
germination, seedl;ng vigor, percent cover and percent sward of
the trefoil among the various treatments. Check and sethoxydim
élots contained the least-amount of trefoil by dry weight.

In the spring of 1982, the population of birdsfoot trefoil

was very sparse, possibly due to winterkill. There were no

gsignificant differences among treatments with respect to the
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TABLE 1. THE EFFECTS OF SINGLE APPLICATIONS OF SETHONYDIM, FLUNAZ1ROP-BUTIYL AND ROPE-WICK
GLYPHOSATE ON QUACK GRASS POPATATIONS (1Y81).

TOTAL
QUACK GRASS % RHIZOBIES HEADED PLANTS NEW GROWTH
————————————— Contribution e g — ———————————
TREATMENT % % to Total Node Diy % % % %
(kg/ha) - Cover Sward Biomass Number height Svard (Cover Sward Cover
o “ (#/.5m2)  (g/.5m?)
CHECK 83.2 35.17 26.7 a 37.0 3.6 1.7 a 7.8 a 31.0 75.1 .
Sethoxydim 59.6 19.6 13.9 ab 68.5 3.1 0 b 0b 19.6 59.6
(.8)
Fluazifop- 62.7 20.7 7.9b 38.2 2.1 Yo 1.2 4 -20.4 61.5
butyl (.5) .
Glyphosate 65.2 11.9 9:9 b 50.0 3.1 . b 1.2 b 12. 4 61.0 h
{1:3)s
55.1 16.8

C.\. 49.3 8.9 51.¢ 13.7 55.2 90.1 7.0

Means followed by the same lettesr within 4 cobumn do not signitioant iy ditter d'1 the 5% level
according to Duncans Multiple Range Tist,

$ -1:3/glyphosate:water T

L ~d

¢ .
Eo T o T
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TABLE 2. A COMPARISON OF THE EFFECTS OF SINGLE APPLICAILIONS ol
ROPF-WICK GLYPHOSATE ON BIRDSKFOOT TREFOIL POPULATIONS

TREATMENT Flower Counts Seed Yield %
{kg/ha) (#/.5m2y CoAg/Im?) Germination

CHECK -~ 16.5 b 1.6 37.5
Sethox dim 12.2 b 2.4 35.7
{.8) -

Flua..ifop- * 3.8b 2.8 T 42,3
butyl (.5)

Gly phosate 205.0 a 3.2 35.2

. (1 3)%x -
C.v. 108.9 45.5 23.6

Means followed by the same letter within a column do not

according to Duncans Multiple Range Test.

¥ Percent germ{natron after five (5) days.

* %% 1:3/glyphosate:water

SETHONYDIM,
(1981,

Yo
Cover

9J.

1221

FLUAZ TFOP-BUTYL AND

o
‘ /o
Sward

81.

signifircantly dittfer

%

Contribution .

to total
Biomass

s e it e e o

72.4 ¢

81.9 abc

90.0 a

87.2 b

11.0

at the 5% level

S R oYy e



initial percent cover and percent sward (Table 3). Mid season
quadrats indicate that pronamide, sethoxydim and fluazifop-butyl

treatments resulted in a significantly greater cover of trefoil

than the check, while there were no differences in trefoil
percent sward. Final quadrats revealed that only the pronamide

treated plots had a greater percent cover of trefoil over check

plots. Glyphosate and sethoxydim treatments resulted in an

\

increased percent sward of trefoil as compared to checks. Pollen
fertility was not significantly affected by any of the

treatments. ’

Initial quadrats i1in 1982 indicate that the percent cover of

+
)

quack grass was less 1n dalapon and pronamide treated plots

{Table 4). Glyphosate, dalapon and,pronamide all reduced the
percent of quack grass o¥%er check plots. There were no
differences at mid season 1n any of the plots. However, at the

!

end of the season, dalapon, pronamide, and glyphosate reduced the
percent sward of the total quack grass population. Glyphosate
and pronamide were the only treatments to reducé thg percent
sward of the total quack grass population at the end of the
season. Samples of quack grass rhizomes revealed that glyphosate
significantly reduced the total number of nodes per sapple. Both
fluazifop-butyl and glyphosate reduced the dry weight of the
rhizome sample over the check plotS/

At the end of the 1982 growing season, there were three
distinct growth types of quack grass: headed, stunted, and new
growth. All treatments reduced the final percent cover and
percent sward of quack grass which had headed (Table 5).

Sethoxydim and fluazifop-butyl caused severe quack grass
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TABLE 3. POPULATIONS OF BIRDSFOOT TREFOIL AFTER APPLICATION
GLYPHOSATE, FALL DALAPON AND FALL PRONAMIDE (1982).

TREATMENT
(kg/ha)

o —— o —

* CHECK

Sethoxydim
(.8)

Fluazifop-~
butyl 1.6)

Glyphosate
(1:3)%x%

Dalapon
(405)

Pronamide
(1.5)

C.V.

Means followed by the same letter withip
according to Duncans Multiple Range Test.

¥ Not tested as glyphosate had not been

*%x 1:3/glyphosate:water

>

INITIAL
% Cover % Sward
2.5 1.5
1.2 0.8
1 3.8 2.4
1.2 .6
6.3 5.5
4
7.5 674
144.2 148.6

M1D-SEASON
% Cover % Sward
21.7 ¢ 37.7
50.% ab 38.0
31.1 ab 21.5
16.5 ¢ 32.56
30.1 bc 23.2
™
55.5 a 12.3
i6.0 77.3 ~

'
v

OF SETHONYDIM, FLUAZIFOP-BUTYL,

FINAL %
————————————————— Fertile
% Cover % Sward Pollen
61.3 be 30.1 be 92.4
59.2 be 82.0 b 3.9
12.8 ¢ 20,4 & 93.2
8l1.7 ab 50L.3 a X

a column do not significantly differ at the

49.2 b 95.2
59.t a 93.6

$ -
21.9 14.5

applied to the bivdstoot treforl.

5% level
—
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TABLE 4. THE EFFECTS OF SETHOXYDIM, FLUAZIFOP-BUTYL, ROPE- -WICh GLYPHOSATE, DALAPUN AND
AND PRONAMIDE ON QUACK GRASS POPULATIONS (1982).

’,

-~
WACKh GRASS RH1ZOMES
INITIAL MID-SEASON FINAL Number Biomass -

TREATMENT = ~——-ommmmommmmmmm s o e of Nodes (Dry Wt.)

(kg/ha) % Cover % Sward % Cover % Sward % Cover % Sward (#/.5m?) (g/.5m?)

]
CHECK 80.6 a 81.5 a 73.5 a 18.9 99.7 ab 68.5 ab 158.0 a 26.7 a
Sethoxydim 73.4 a 68.6 ab 61.3 a 42.1 91.3 ab 67.6 ub 111.0 ab 17.1 abe
(.8) i .
Fluazlfop— 74.5); 67.9 ab 71.2 a 57.7 96.3 ab 79.1 a 116.0 ab 15.7 bc
butyl (.6) .
Glyphosate 67.9 a 58.9 b 21.3 b 38.3 72.9 od 11.5 «d 80.0 b 8.1 ¢
{1:3)% .
Dalapon 46.4 b 60.2 b 67.1 a . 53.: 88.1 be 55.7 i« 178.0 a 20.7 ab
(4.5)
\
Pronamide 29.0 b  32.3 c 1991 ab ~ 38.4 63.1d 3l.1d  205.0a 24.9 ab
{1.5) )
c.v. " 21.6 23.9 39.1 50.0 19.7 g 0.0 31,1
-~

Means followed by the same letter within a column do not signiticantls Jdittfer at the 5% level
according to Duncans Multiple Range Test.

’
A"

% 1:3/glyphosate:water
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TABLE 5. ~GROWTH: TYPES OF QUACK GRASS PRESENT AT THE END OF A SEASOMN AFTER APPLICYI'IONS OF

SETHOXYDIM, FLUAZIFOP-BUTYL, GLYPHOSATE, DALAPON, AND PRONAMIDE (1982),

CHECK

Sethoxydim
(.8)

. Fluazifop-

butyl (.6)

Glyphosate
{(1:3)% -

Dalapon
(4.5)

Pronamide
(1.5)

C.v.

Means followed by the same letter within a column do

HEADED '
(o v
48.9 a 21.1 a\

0b 0b
0b 0b
3.8 b 1.8 b
1243 b- 5.0 b
6.3 b 1.8 b
64.7

81.6

* 7 STUNTED
X Cover % Sward
0b c
31.5 a 11.9 ab
27.9 a 12.5 a
11.4 b 50.2 be
0Ob C
Ob C
91.7 92,

level according to Duncans Multiple Range Test.

b l:3/glyphosate:wa}er

NEW GROWTH
%'Z-;;;; """ % Sward
91.9 a 17.6 abc
91.3 a 55.4 ab
93.7 a 66.3 a
66.5 b. . 37.6 cd
80.2 ab . 50.1 be
61.4 b 29.5 d
23.0 23.5

not significantly Jdifter at the 5%
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stunting, while glyphasate cdﬁsqg\foderate to severe stunting.

Glyphosate reduced the final percent cover of quack grass new
growth, while pronamide reduced both percent cover and percent

sward of quack grass new growth. However, fluazifop-butyl and
14

—

sethoxydim had no effect on tje new growth of quack grass.

2.} Experiment 2. Effect of rope-wick applied glyphosate on $

z

gquack grass.

At the end of the 1981 season, there were Po si1gnificant
differences in either quack grass foliar or rhizome growth as
compared to checks (Table 6). Slmli rhy, there were no <
significant differences 1in bf}dsfSéész;f01l vegetative growth or
seed proddcﬁion parameters (Tabié 7).

Early spring quadrats in 1982 1ndicate no differences 1in
early quack grass growth. Late season quadrats showed that all
applications of glyphosate significantly reduced the percent
cover and percent sward of quack grass, although there were no

v 4
differences among treatments (Table 8). While there were no

differences in the pércent cover of trefoil, early applications
of glypHosate at the 3 to 4 and 4 to 5-leaf stageuof quack grass
resulted in increased percent sward of birdsfoot trefoil.
,Quadrat Q5a1y31; also proved that, apart from the total
population of quacg grass being reduced, both headed and new
growth populations of quack grass were reduced (Table 9).
Rhizome biomass was reduced by all treatments and rhizome node

number was reduced‘by all applications except the Y:1 and 1:3

dilution of glyphosate at the 5 to 6-leaf stage. .

¢
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TABLE 6.

—— e e e e et e e

°

C.v.

4-5

4-5

5-6

5-6

34.2
24.1

33.9

33.9
30.3

. 47.7

20.1

~J

10,

9,88

L0

-1

O

R ZOMES

QUACK GRASS POPULATION AT 1iE END OF THI SEASON RESUITING FROM THRIE D1LUTIONS OF
GLYPHOSATE APPLIED BY A ROPE-VICK 'V 'THREE GROWTH SIGES OF (QUACK GRASS {1981).

Number  of - Biomass
Nodes (#/.5m¢) Dty Wt. (gin/.5m2?)
18.8 8.3
J9.8 11.8
33.0 80.9
23.0 93.6
19.8 81.9
3.0 ) 24.7
19.8 Y6
21.5 ® 87.7
8.8 60.5
1b.8 83.1
102.8 112.8
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TABLE 7. BIRDSFOOT TRE L POP‘&:ATI()N RESULTING FROM THREE DILUTIONS OF GLYPHOSME APPLIED BY

ROPE-WICh TO Tt GROWTH STAGES OF QUACK GRASS (1481).
» Seed Yield
TREATMENT e
------------------ — Flowers Pocds, See-d Yield % Seedling
Gly:H:0/Leaf Stage % Cover % Sward {(#/.5m2) (#/.5m?) 1g/ i) term. Vigourk
@

CHECh 98.2 . 17.8 78.5 16.5 10,1 33.5 50.3

» I
1.1 3-1 100.0 90.1 172.0 12.8 2900 0.0 37.8
1.2 3-4 99.7 91.2 ° 106.8 ; 1.5 10.5 19.3 © 10.8
1.3 3-4 99.7 87.2 21,0 11.0 8. T 8.5
1.1 -5 99.7 82.0 101.3 15.0 5.4 4.5 18.0
1.2 1-5 8o. 1 21,5 La.0 15.1 17.0 10.0
1.3 1-5 81.2 € 87.3 13.5 9.5 11.3 13.5
1.1 5-6 99.7 83, 110.0 175 1 o (1.3 38.3
1.2 - 5-6 100.0 83.2 1i11.5 14 & 1.4 e 1.5 11.0
1.3 5-6 97 .6 ‘874 2188 1.8 I K i, 1.0

\

C.V. 12.6 15.u 6.5 ahA T UL 26.9

$ Percent germination atter five (3) (&}3.
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”TABLE 8. INITIAL AIJD FINAL POPULATIONS OF QUACK GRASS AND FINAL POPULATIONS OF BIRDSFOOT

————— e e e 2t e o e — i

. 1.2

1.3

1.1
1.2

1.3

1.1

1.3

C.v'

4-5
4-5

4-5

5-6

5-6

o

73.4
60.4

64.4

51.1

59.6

INITIAL QUACK GRASS

16.2

EINAL (LACK f;‘l\L\S.‘i

Means followed by the same letter within a coldmn do
according to Duncans Multiple Range Test.

b 11.7

o
~1
w

4g.1

% Cover % Suurd
80.0 a 15.5 a
1.2 b 0.1 b
7.5 b 2.5 1
5.0 b St b
5.0b 1.7 b
5.0 b 1.5 b
21.0 b 8.8 b

b

b

L

TREFOIL RESULTING FROM THREE DILUTIONS OF GLYPHOSATE ROPE-WICh APPLIED TO THREE
© GROWIH STAGES OF QUACK GRASS (1982).

FINAL BIRDSFOUT TREFOIL

96.9

L
<
-l

100.0

96.2
97.6

99.1

85.9

93.9

93.8

(oW
ts
o

79.

87.

93.

83.
89.

89.

61.
7.

70.

24

6 abc

5 abc

2 a

1 abc
4 ab

8-ab

7 cod
0 abcd

3 bed

-4

3

not significantly differ at the 5% level
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TABLE 9. THE EFFECTS OF THREE DILUTIONS OF GLYPHOSATE KOPE-WICHh APPLIED 1O THREE GROWTH STAGES
OF QUACK GRASS ON RESULTING QUACK GRASS GROWIH STAGES AND RHIZOME BIOMASS AT ‘THE END
OF THE SEASON (1982).
RHIZOMES

——————————————————————————————————————————————————————— Number of Biomass
Gly:H20/Leaf Stage % Cover % Siard % (over % Stard Nodes (#/.5m?2) Dry Wt.(g/.5m2)

CHECK 11.0 a 14.3 a 67.8 a 30.7 a 79.3 a . 10.1 a
1.1 3-1 Ob Ob 5.0 b 1.7 b 1.8 o
1.2 3-4 Ob ObL 7.5 b LS I 1.8 «
1.2 3-4 0b Ob 5.0 b 1.1 b (.8
1.1 1-5 0Ob 0t 5.0 b 1.7 b 1:.0 0.9 ¢ \
1.2 4-5 1.2 b .1 b 3.8 b ..o b 89« 0.7 ¢ S~—
1.3 1-5 8.8 b 2.3 b 16.5 b .1 b .9 Ia 2.5 be
i
1.1 5-6 5.0 b 2.0 b 2.0 0 12.6 4 i, ab 5.9 b
1.2 5-6 11.3 b 1.9 1, 8.8 b 5.9 b SO 2.6 be
1.3 5-6 12.6 b 1.7 b 0.5 P I Xi.0 a . 1.0 be
C.\ 126.7 111.6 B33 101.0 ) 104.0 |

Means followed by the same letter within a colunn do not signitt ant i ditfer at the 5% level
according to Duncans Multiple Range lest. :
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3. Experiment 3. Comparison of the efficacy of sethoxydim and

¢

fluazifop-butyl for quack grass control.

The percent cover of quack grass remained unaffected by any
treatments at the end of the 1981 season (Table 10). However, ‘
the percent sward of quaék grass was significantly reduced by all
treatments except fluazifop-butyl at the 5 to 6-leaf stage. The
percent composition (dry weight) of quack grass was reduced 1in
all treatment plots, although there were no differences ;mong
treatments. No treatments resulted 1n any significant effects to
thg>birdsfoot trefoil population.

Quack grass rhizome excavations taken at the end of the 1881
growing season 1ndicated.that there were no differences 1; e1ther
the dry weight or the nu@ber of nodes among treatment and check
plots (Table 11). Early appllcaflons of fluazifop-butyl at the 3
to 4-leaf gstage of quack grass resulted 1n a greatér number of
flowers and seed pods of the trefoil. There were no differences
in final seed yield, percent germ%natlon, or seedling vigour of
the trefoil among the various treatment and check plots.

All treatments caused severe stunting of the quack grass and
at the end of the season no quack grass had headed in any
treatment plot (Table 12). Later applications of fluazlfop—éutyl
at the 5 to 6-leaf stage of quack grass stunted quack grass more

than other treatments. Neither sethoxydim or fluazifop-butyl had

any effect on new growth of quack grass at the end of the growing

season.
/

In the spring of 1982, pre-treatment quadrats indicated that

no treatments from the previous year had any carry over effect on

the populations of quack grass or any other plant species (Table 13)
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. TABLE 10. THE FFE(I"&; OF EARLY, LATE, AND SPLIT APPLICATIONS OF SETHONYDIM AND FLUAZIFOP-BUTY1,
ON POPULATION DENSITIES OF QUACK GRASS AND BIRDSFOOT TRLEOIL IN A MINED SWARD

(1981).
QUACK GRASS BIRDSFOOT 'TREFOIL

TREATMENT Leaf % Contribution to % (ontribution to

(kg/ha) Stage % Cover % Sward Tot. Plot Biomass % (‘over % Sward ‘fot. Plot Biomass
CHECK 33.9 21.6 a 18.1 a 98. 7 73.1 82.8
Sethoxydim 3-4 19.0 7.1 b 2.0 b 97.2 g81.2 96.9
(.8)
Sethoxydim 5-6 31.7 10.6 b 5.9 b 100, 0 83,1 91.7
(.8)
Sethoxydim 3-4/5-6 21.0 10,0 b 2.6 b 48.7 8.2 91.9
(.5/.5) ,
Fluazifop- 3-4 15.0 5.0 b .2 b 99. 1 7.8 91. 1
butyl (.5)
Fluazifop- 5-6 38.6 11.9 ab 9.0 t Y7 U 92.5
butyl (.5) N -

R 4

Fluazifop 3-1/5-6 21.1 0.4 t. 1.6 by B TG 91.8
buts L .
{.37.%)
C.\. 53.9 61.0 : B7.9 | A 14.3 11.9
Means folluwed by the 530@ letter vaithin o column do ot Sigia. toant i AhH«-x‘ it the 5% level

according to Duncans Multiple Range Test.
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TABLE 11. THE EFFECTS OF EARLY, LATE, AND SPLIT APPLICATIONS OF SETHOAY DIM AND FLUAZIFOP-BUTYL '
ON LATE SEASON QUACK GRASS RHIZOME BIOMASS AND BIRDSFOOT TREFOIL, SEED Y1ELD -
- COMPONENTS (1981).

’
s

RHIZOME BIRDSEKOT TREFOLL,

TREATMENT Leaf Total Dry wt. Flowver Pods

(kg/ha) Stage Nodes/.5mz2 (g/.5m2)  (#/.5m2) {(#/.5m?)
CHECK 16.8 1.0 52.2 b 11.8 b 32.9 15.% 32.8
Sethoxydim 3-4 T 27.3 1.0 €5.0 ab 31.2 b 11.2 18.0 36.8

(.8) .
Sethoxydim 5-6 _22.0 1.0 71.2 ab 18.8 b 10. ) 11.2 29.5

(.8) .
Sethoxydim 3-4/5-8 20.0 3.7 ., 41.00b 11.0°h 27.1 50.0 27.0

(.5/.5)
Fluazifop-~ 3-4 34.8 2.3 95.8 a 53.5 a 53.1 11.0 33.2
butyl (.5) S .
Fluazifop-  5-6 39.5 2.2 71.8 ab ' 21.0 b 53.8 16.2 33.0
butyl (.5)
Fluazifop- 3-4/5-6 28.0 1.5 41.2 b 21.2 b 37.7 16.0 32.8
buty% e
(.3/.4)
C.V. 92.3 223.7 36.6 59.1 32.6 29.4 24.5
Means followed by the same letter within & column do not significantly differ at the 5% level -

according to Duncans Multiple Range Test.

¥ Percent germination after five (5) days.
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TABLE 12. A COMPARISON OF QUACK GRASS GROWTH TYPES PRESENT AT THE END OF THYF SEASON AFTER
EARLY, LATE, AND SPLIT APPLICATIONS OF SETHONYDIM AND FLUAZTIFOP-BUTYL. (1981).

HEADED STUNTED NEW GROWTH
TREATMENT Leaf ————————me e T e T R
(kg/ha) ~ Stage . % Cover % Sward % Cover % St.ard % (‘over % Sward

Ttk 39.2 a 22.1 a 0L 0 bL 26.3 2.1
Sethoxydim 3-1 Ob 0Ob 0 b 0L 19.0 7.4
{.8)

Sethoxydim = 5-6 Ob Ob 6.2 b 2.0 b 23.8 8.0
(.8)

Sethoxyd*ua 3-1/5-6 Ob~ Ob 2.5 h J.8 b 18.49 9.2
(.5/.5)

Fluazifop- 3-1 ObL 0b 2.5 b it 7.6 5.0
buty! (.5)

Fluazitop- 5-6 0b u b 23,9 a L0 17.6 7.1
) butyl (.5)

Fluazifop~ 3-14/5-6 ob Y 16 4 4 At 6! 2.1
buty i

(.5/.3)

C.\. 226.71 2hoL 8 %o ' NI bo.6
Means followed by the same letter wathin 1 columa o et cagiat. wd b ditter ot the 5% level

acconding to buncans Multiple Range doe-t.
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TABLE 13.

TREATMENT
(kg/ha)

———— s e e

CHECK

Sethoxydim
(.8)

Sethoxydim

(.8)

Sethoxydim
(.5/.5) -

Fluazifop-
butyl (.6)

Fluazifop-
butyl (.6)

Fluazifop-
butyl
(.3/7.4)

C.V.

AN INITIAL COMPARISON OF TREATMENT PLOTS A YRAR AFTER TREATMENT WITH SETHOXYDIM AND

FLUAZIFOP-BUTYL FOR RESIDUAL. CONTROL OF QUACK GRASS (1982).

Leaf
Stage

3-4/5-6

3-4

3-4/5-6

67.4 -

77.8

71.1

72.0

83.3

21.6

53.0

60.9Y

BIRDSFOOT TRELOIIL,

-3

16..

-~}

3™

IR

122

0

A

0.

re

e

. BROADLEAF WEEDS

———— s s - — . ot e i i s

o
<o
R
b
o
(2N

79.3 51.6
60.8 39.5
61.1 36.6
-
67,3 47.7
59.6 35.0
38.5 35,3
¥
“ .
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At mid season, there were no significant differences in
either trefoil or broadleaf weed species among treatment and
check plots (Table 14)., Split applications of sethoxydim at the
3 to 4 and 5 to 6-leaf stage of quack grass reduced both the
percent cerr and percent sward of quack grass. However, no
other applications of sethoxydim or fluazifop—butyl had any
effect on quack grass populations.

At the end of the 1982 season, the percent cover of quack
grass was significantly reduced from early and split applications
of sethoxydim only (T;ble 15). The percent sward of quack grass
was 31gn1fican;ly reduced by both single applications of
sethoxydim and fluazifop-butyl at the 3 to l-leaf stage, and
split applications at the 3 to 4 and 5 'to 6—19af stage. Plots
receiv1ng‘a single application of sethoxydim at the 3 to {-leaf
stage of quack grass had the greatest percent cover of trefoil.
The percent sward of trefoil was greatest 1in plots receiving
split applications of sethoxydim at the 3 to 4 and 5 to 6-leaf
stage of qu;ck grass. However, no other treatments of either
se?hoxydlm or fluazifop-butyl affected trefoi1l populations.

While the percent sward of broadleaf weeds did not differ among
plots, the percent cover of these weeds was greatest in plots
receiving sethoxydim or fluazifop-butyl at the 3 to 4-leaf stage
of quack grass. '

At the end of the 1982 growing season, there were three
growth types of quack grass: headed, stunted but not headed, and
new growth of quack grass. All treatments eliminated headed
quack grass plants from the plots (Table 16). Late applications

of both herbicides caused a large amount of stunting i1n quack

48
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TABLE 14. A COMPARISON OF MID-SEASON SPECIES POPULATIONS AFTER EARLY, LATE, AND SPLIT

APPLICATIONS OF SETHOXYDIM AND FLUAZIFOP-BUI{NL (1982).

QUACK GRASS BIRDSEFOOT TREFOIL

TREATMENT Leaf ~  ————————————————

(kg/ha) Stage % Cover % Sward % Cover % Suard
CHECK 78.8 ab 60.6. abe 17.8 . 11.1
Sethoxydim 3-4 15.0 be 39.7 cd 20.1 13.7
(.8) ~
Sethoxydim 5-6 79.1 ab 56.8 abe 17.6 13.8
( '8) .
Sethoxydim 3-4/5-6 43.9 ¢ 29.9 d 39.1 29.6
(.5/.5) -
Fluazifop- 3-4 61.2 abc 11.8 bed 26.6 18.3
butyl (.6)
Fluazi fop- 5-6 85.1 a 68.5 a 25.3 1.3
butyl (.6) ~
Fluazifop- 3-4/5-6 | 178.8 ab 66.7 ab 8.8 1.1
butyl ) .

(.3/.4)
C.V. 33.4 11.8 . 68.2 8O, 3

i

4

BROADLEAF WEEDS

0L3.8

b1.5

26.2

34,

te

29.8

41.5

38.3

16.7

'29.7

Means followed by the same letter within a columl)) do not signiticantly differ at the 5% level

according to Duncans Multiple Range Test,

-
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TABLE 15. A OOMPARISON OF FINAL SPECIES POPULATION AFTER EARLY,

OF SETHOXYDIM AND FLUAZIFOP-BUTYL (1982).

QUACK GRASS

TREATMENT leaf ~mmmmmmmmeme
(kg/ha) Stage % Cover % Sward

CHECK " 100.0 a 8.1 a

Sethoxydim 3-1 53.9 ¢ 30.6 ¢
‘ -8)

Sethoxydim 5-6 97.6 ab 75.1 ab
(.8)

Sethoxydim 3-4/5-6 89.8 b 57.2 bo
(.5/.5)

Fluazitop- 3-1 90.8 ab 56.1 be

butyl (.6)

Fluazifop- 5-6 98.7 ab B2.6 a

butyl (.6) )

Fluazifop- 3-1/5-6 91.6 ab 36. 1 I«

butyl

(.37.9) \

c.v. ° 22.2 - AI

Means followed by .the same letter® w.1thiy a «oluun Jdo

according’ to Duncans Miltiple Range Test.

BIRLSEFOOT 'TREFOTL

17.7 bed 153.6 ¢

85.5 a 50.7 a

19.9 bed 21.73 tx

73.2 ab 6.8 ab

57.9 e 27.5 e
=

30.3 d 1201 «

2o. 1 od | P

{73 1501

LATE AND SPLLET APPLICATIONS

BROADLEAF WEEDS

% Covel % Sward

13.9 b 4.1

33.8 a 20.1
=

9.98 b 3.8

12.8 a i 11.2
15.0 b 5.3
22.8 ab 29.7

L
0.9 151.6

not signiticantlhy diftfer at the 3% level

9
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TABLE 16. - A COMPARISON OF FINAL GROWTH STAGES OF QUACK GRASS POPULYTIONS AFTER EARLY, LATE, )

AND SPLIT APPLICATIONS OF SETHOXYDIM AND FLUAZIFOP-BUTYL (1982).

3
%
HEADED STUNTED NEW GROWIH -
TREATMENT Leaf e S S
(kg/ha) Stage % Cover % Sward % Cover % Svard % {over % Sward
CHECK 60.3 a 21.1 a 0Ob 0 h 97.1 a 56.3 . v
Sethoxydim °~  3-4 0b 0b T 0b 0 b 53.9 b 30.6
(.8) -
Sethoxydim 5-6 0b 0 b 6.1 a 18.7 a 84.2 a 56.4 ’
(.8) » e
Sethoxydim 3-4/5-6 0b 0b 0 b 0 b 89.8 a 57.2
(.5/.5) .
Fluazifop- 3-4 0b 0b 0O b 0 b 90.8 a 56-. 1
butyl (.6) . ' -
Fluazifop- 5-6 - S0 b 0 b 17.9 a 21,0 a 91.7 a %50.8 |
butyl (.6) .
. i -]
Fluazifop- 3-4/5-6 0b 0 b 1.2 h (0.6 b 4.”.6 a 55.7 X
. butyl » -
(.3/.9) B .
C.V. 16.9 17.6 10.8 61.0 . . 21.5 33.2 '
. i .

Means followed by the same letter within a column do not signiticantly differ at the 5% level
according to Duncans Multiple Range Test. o

o -
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grass. The percent cover of new growth of quack grass was
significantly less in plots receiving the 3 t;.4-leaf stage ‘
application of sethoxydim, although no other treatments affected
the new growth. The percent sward of auack grass new growth did
not significantly differ from check plots among the treatments.

Analyses8 of data from quack grass rhizome excavations
revealed thatanone of the‘lreatments affected the number of nodes
per rhizome sample. All appllcatloné‘bf sethoxydim and
fluazifop-butyl at the 3 to 4-leaf stage reduced the rhizome
bigmass. Late and split applications of fluazlfop—butyl had no
affect on rhizome biomass (Table 17).

The'perceﬂt composition (dry weight) of quack grass was
significantly less with early avd split applications of
sethoxydim, and early applications of fluazifop-butyl. Early

applications of sethoxydim resulted i1n the greatest proportion of

trefoil, whereas all other treatment plots were equal to checks.

.

4, Experimgnt 4., Comparison of the efficacy of pronamide,

dalapon, sethbxydlm, fluazifop-butyl, glyphosate and haloxyfop-

methyl applied to various growth stages of quack grass in newly

seeded birdsfoot trefoil. \

Early spring evaluations of fall herbicide applications
indicated that ‘sethoxydim reduced both the percent cover and

percent sward of quack grass while fluazifop-butyl reduced the

’

peé%ent sward only of quack grass (Table 18). Birdsfoot trefoil

Y

populations, while being very H?w. did not significantly vary

among plots, however, plots treated with sethoxydim had the

greatest population of broadleaf weeds.

52
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TABLE 17. A COMPARISON OF

TREATMENT
(kg/ha)

CHECK

Sethoxydim
(.8)

Sethoxydim
(.8)

Sethoxydim
(.5/.5)

Fluazifop-
butyl (.6)

Fluazifop—-
butyl (.6)

Fluazifop-
butyl
(.3/.4)

c.v,.

5-6

3-4/5-6

3-4/5-6

Nodes
(#/.5mz)

192.7

147.0

115.2

104.0

192.0

194.7

33.6

JACK GRASS RHTZOME BIOMASS AND
TOTAL ABOVE GROUNP BIOMASS AFTER EARLN '

AND FLUAZIFOP-BUTIYL, (1982).

Biomass
Pry wWt.
fg/.5m2)

11.

10.

22.

16.

36.

~1

ab

PERCENT (‘()N'l'l?ll‘.ll‘l‘ll)N OF SPECTES TO
FATE, AND SPLET APPLATATIONS OF SETHOAYDIM

% CONTRIBUTION OF SPECIES TO TOTAL BIOMASS
(Dry Wewight)

78.2 ahae

58.6 cd

55.6 od

91.

o
'Y

74.1 be

29.5

19.0 be
31.5 ab

42.1 ab

25.8 be

60.9

2.9
6.9
2.0

2.6

3

Means followed by the same letter within a column do not significantly differ at the 5% level
according to Duncans Multiple Range Test:
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TABLE 18. SPRING POPULATIONS OF SPECIES RESULTING FROM FALL TREAIMENTS OF DALAPON, PRONMMIDE,
SETHOXYDIM AND -FLUAZIFOP-BUTYI..

i

< - ~
- QUACK GRASS BIRDSFOOTY TREROIL BROADLEAF WEEDS

TREATMENT et it I e e T

(kg/ha) % Cover % Sward % Cover % Stard % Cover % Sward
CHECK 41.8 ab 60.0 a 2.5 3.3 33.9 38.8 b
Dalapon 55.8 a 60.9 a ' 2.5 1.8 15.7 36.0 b
(4.5)
Sethoxydim 10.1 ¢ 17.1 ¢ 2.5 b1 6.0 78.8 a
(.8)
Fluazifop- 21.0 be 27.6 be 2.5 6.3 39.3 66.1 ab
butyl (.86) -
Pronamide 41.5 ab 18.6 ab 0 > 0 17.7 52.3 b
(1'5) ~ ) ~
Pronamide 53.3 a 56.8 a 2.0 b.7 16.6 41.5 b
(F/S)%x(.5/.5)

2

C.V. 38.0 11.3 177.1 198.1 18.1 43.1

Means followed by the same letter w.1thin a column do not sigutioantiy difter at the 5% level
according to Duncans Multiple Range Test.

¥ F/S = fall-spring split application
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At the end of the growing sgason, fall/spring sethoxydim,
fall/spring fluazifop-butyl, spring only fluazifop-butyl, and
rope-wick applied glyphosate treatments had significantly less
quack grass cover (Table 19). Fall/spring sethoxydi; and
fluazifop-butyl, and répe—wick applied glyphosate reduced the
percent sward of the quack grass whegjcompared to the eheck .
plots. Similarly, fall/spring sethoxydim and rope—-wick applied

“glyphosate resulted in the greatest c&ver of trefoil. Glyphosate
was the only treatment which resulted 1n an 1ncrease in the
percent sward of the trefoil. Only fall/spring fluazifop-butyl
treatments resulted in a greater percent cover and sward of
broadleaf weeds.

As in the previous experiments, the growth types of quack
grass were analyzed separately. Spring applications of pronamide
resulted 1n the greatest percent cover of headed quack grass
(Table 20). All sethoxydim, fluazifop-butyl, glyphosate, and ‘
haloxyfop-methyl treatments reduced the percent cover and percent
sward of headed quack grass. Spring applications of sethoxydaim,
fluazifop-butyl, and haloxyfop-methyl caused stunting in quack
grass, thus plots receiving these.treatments had the greatest
percent cover of stunted quack grass. However, only spring
haloxyfop-methyl and fluazifop-butyl increased the percent sward
of stunted quack grass.

The percent cover and percent sward of new quack gras$
growth at the end of the season were equally reduced by

fall/spring sethoxydim and fluazifop-butyl, rope-wick applied

glyphosate, and spring applied haloxyfop-methyl. Spring

55
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"TABLE 19. FINAL POPULATIONS OF SPECIES IN \ MIXED SWARD RESULTING ' VCRIVGUS TREATMENTS WITH

DALAPON,* GLYPHOSATE, PRONAMIDE, SETHOMDIM, FLUAZIFOP-BUTVEL AND HALONY FOP-METHYL.

QUAC'K GRASS . 3 BIRUSFOOT TREFOTL, BROADLEAF WEEDS

TREATMENT £ Nl e
(kg/ha) % Cover % Sward % Covel % Svard % (CO\er % Sward

CHECK 92.1 ab 6044 ab 15.0 ¢ b.0 b 6l.1 be 33.6 bed

Sethoxydim (F/S)* 28.4d —  15.5 o 11.3 b 2107 b 88.1 ub 59.7 ab
(.8/.

Sethoxydim (S) 80.4 abc  57.1 ab 25.0 be 11.3 be $55.8 ¢ 28.4 bed
{.8) .

Fluazifop-butyl 25.4 d 15.3 ¢ 25.1 te 15.5 be 89.9 a 69.1 a
(F/S) (.6/.6) -

Fluazifop-butyl 65.5 be 50.0 b 30.5 he 16.7 b 51.8 « 33.2 bed
(S) (.6) '

Pronamide (F/S) 70.6 abc 45.6 b 21.3 be 11.6 e 66 .2 abe 12.9 abed
(.75/.175) )

Pronamide (F) 67.9 bc 13.6 b 15.0 ¢ b A I 3% 70.9 tx 18.0 abed
(1.5)

Pronamide (S) - 94.3 a 71.2 a 8.8 « T oe 19.3 o 22.2 cd
(1.5) ) y

Dalkapon (F) 85.2 abc 51.1 ab 21.7 Ix [5.0 tw 33.7 ¢ 30.9 bed
(1.5)

Glyphosate (S) 2.5d 1.0 ¢ . 63.5 a 8.6 018 « 50.1 ab
(1.3)*x

Haloxyfop-methyl 72.0 abc 17.1 b $2.7 o 2009 tx 5.6 « 31.6 bed
(S) (.3)

C.V.. 38.1 38.9 51.9 Y 6.8 17.3

Means followed by the same letter within a «olunm do not signitticantiy ditter at the 5% level
according to Duncans Multiple Range lest. y

¢t F = fall applied S = spring applied F/S = tall-spning split application

X% 1:3/glypk'nosafte:water
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TABLE 20. A COMPARISON OF FINAL QUACKH GRASS GROWIH 'MPEFS RESULPING FROM VARIOUS TREATMENTS
WITH SETHOAYDIM, FLUAZIFOP-BUTYL, PRONAMIDL, DALARON, ROPE-WICKh APPLIED GLYPHOSATE
AND HALOXYFOP-METHYL (1982).

- . HEADED STUNTED NEW GROWTH

TREATMENT e e
(kg/ha) % Cover % Sward % Cover % Stard % (over % Sward

CHECK 25.0 b 12.2 be 0 b 0Ob 9.3 a 47.9 a

Sethoxydim (F/S)* 1.2 ¢ 0.5 d 1.2 b 0.1 ¢ 28.1 de 14.6 d
(.8/.8) -

Sethoxydim (S) .« 0c 0d 28.3 a 15.6 alx £5.3 abe 10.6 a
{.8) .

Fluazifop-butyl 0c 0d . 5.0 b 3.8 ter 21.3 de 11.1 «d
(F/S) (.6/.6) \ . . ‘

Fluazifop-butyl 0c 0d 27.0 a 20,3 ah 16,1 abed 23,1 abe
(s) (.8)°

. Pronamide (F) 8.8 ke 3.7 ¢cd 0Ob ) ¢ bl.0 abo 38.3 ab

(1.5) .

Pronamide (F/S) 21.9 be 8.7 bed 0 b 0o 62.0 abe 36.9 ab
{375/.75)

Pronamide (S) 56.3 a 29.6 a 0O b 0 ¢ 73.6 ab 11.8 a

. (1.5)

Dalapon (F) 24.6 b 15.1 b ) 0O b 0 ¢ 61.3 abe 13.0 a
(1.5)

Glyphosate (S) 0c 0d 0 b 0« 2.0 e 1.0 d
(1:3) %% )

Haloxyfop-methyl 1.2 ¢ 0.5 d 17.7 a 28.U a 31.8 cde 18.6 bad
(S) (.3) .

C.V. ‘ 107.3 111.5 111.5 160,06 11.5 16.5

Means followed by the same letter within a column do not significantly Jdiftér at the 5% level
according to Duncans Multiple Range Test.

¥ F = fall applied S = spring applied F/s5 = tatl-spaang split application
¥x 1:3/glyphosate:water
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fluazifop-butyl, while reducing the percent cover of quack grass

new growth,\Hid not significantly affect the percent sward.

5. Experiment 5. Comparison of the efficacy of single

applications of herbicides for control of gquack grass in

established birdsfoot trefoil.

At mid season, there were no significant differences 1n
either the percent cover or percent sward of quack grass among
treatment plots (Table 21). With respect to birdsfoot t;;f011,
the percent cover was reduced 1n glyphosate treatment plots. No
other treatments affected the percent covgr of the trefo:il and
the percent sward was unaffected by all treatments.

At the end of the growing season, there were no differences
in the percent cover of quack grass, although all treatments
reduced the percent sward‘(Table 22). The percent cover of
birdsfoot trefoil populations did not differ, but the percent
svard of the trefoil was greater 1n all treatment plots as
compared to checks with glyphosate being somewhat superior.
Tﬁgre were no si1gnificant differences 1in either the percent
contribution of quack grass or birdsfoot trefoil to the total
sémple biomass.

All treatments reduced both the percent‘cover and percent
sward of headed quack grass with rope-wick applied glyphosate
being less effective than the other treatments (Table 23).
Sethoxydim (both rates) and haloxyfop-methyl (all rates)
treatments caused stunting to the quack grass with the percent

cover and percent sward of stunted quack grass being highest in

these treatment plots. Rope-wick appliedlglyphosate, haloxyfopé

-~ //—-""\,

58
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TABLE 21. MID-SEASON COMPARISONS Ok
FROM VARIOUS APPLICATIONS

BUTYL, AND HALOXYFOP-METH) L (1982).

Glyphosate (1:3)#
Sethoxydim (0.6)
Sethoxydim (0.8)
Haloxyfop-methyl (0.15)
Haloxyfop-methyl (0.3)
Haloxyfop—xyuethyl (0.9)
Fluazifop-butyl (0.4)
Fluazifop-butyl (0.6)

C.v. '

Means followed by the same letter
"according to Duncans Multiple Range lest.

¥ 1:3/glyphosate:water

QUACKH GRASS

14.7

56.5

70.3

66.5

57.4

80.6

68.8 )
61.7

30.1

OF ROPL-WICL Al

J8.

28..

39.

31.

L0

within a column do not

QUL GRASS AND BiRDSE(x TOTREFOLL POPULATTONS RESULTING

PLILD GENPHOSYEF, SETH MYDIN,  FLUAZTFOP-

BIRDSEFOO P TREFOLL,

% Cover % Sward
_______ . ———————
1.9 alx 57.5
711 d 61.2
96,3 ah 71.8
8U.7 alxed 15.0
Y.8 ab 67.4
89.0 alx:d 64.6
et od 51.1
8.5.8 bed 61.8
9.7 a 70.3
2.z 31.4
signibie it Iy (il tea- at the 5% level
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TABLE 22. END,OF SEASON COMPARISON OF (U H GRASS AND BIRDSEOOF TREFOLL TOPULYTTONS RESULTING
FROM VARIOUS APPLICATIONS OF ROPE-WICHh APPLIED GLYPHOSATE, SETHOAMDIM, FLUAZIFOP-

- BUTYL, AND HALOXYFOP-METHYI. (1982). -,
QRUACK GRASS BIRDSEOOT Thileoll, %o CONTRIBUTION TO TOTAL BIOMASS
TREATMENT e e
(lkkg/ha) % Cover % Sward % Cover % Svard e h Grass Birrdsfoot Treforl
_________________________________________________________ g
CHECK 85.2 56.1 a BO.6 N 1.5 ¢ 451 61.9
Glyphosate (1:3)% 13.5 16.1 b 100,0 81.9 a 17.9 82.1
Sethoxydim (0.6) 5.7 29.1 b 99.7 1.1 L 165 83.5
Sethoxydim (0.8) 69.8 29.1 b 49.7 TL.0 D 1.1 82.9
Haloxyfop-methyl 60.0 27.1 b 99.7 2.8 b 2002 9.8
{0.15)
Haloxyfop-methyl 11.7 15.1 b+ 99.7 81.0 at. .z 88.8
(0.3)
Haloxytfop-methyl 64.1 26.2 b Y7.1 T1.7 ab P! i7.5
(0.3)
Fluazitop-butyl 724 27.0 b 98,7 id. b 9.9 d40.1
(0.1) .
L - - - - - )
Fluazifop-butyl 57.4 23.%7 h 100.0 (7.1 ab 15,4 8.7
(0.6) .
c.V, 11.0 3h.Y) 19.8 18,0 53.u 16.6
Means followed by the same letter it i1thin a colwm. do not s1dnatr oot dditfer ot the 5% level

according to Duncans Multiple Range loct,

¥ 1:3/glyphosate:water

-
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TABLE 23, A COMPARISON OF HE EFFECTS OF GLYPHOS \TE, SETHOXYDIM, MLONYFOP-METHN L, AND

FLUAZTEOP-B ON FINAL GROWTH TYPES OF QUACK GRASs. ~
HEADED STUNTED NEW GROWTH

TEEMMENT e T NG

(kg/ha) "% Cover % Sward % Cover % Sveard % Cover % Sward
CHECK 70.3 a 27.1 a 0 ¢ 0c T0.Y o 29.3 a
Glyphesate (1:3)x 28.1 b 8.7 L 0c 0ce 20.2 e 7.4 ¢ -
Sethoxydim (0.6) 0 c 0 ¢ 28.9 ab 9.2 ab 55.6 abed 19.9 abc
Sethoxydim (0.8) 0c 0c 18.8 be 5.7 tw 62.1 ab 21.7 ab A
Haloxyfop—methyl 0c 0 c 25.1 ab 9.7 ab 11.3 bcde 15.8 ahc

(0.15) ”
Haloxyfop-methyl 3.8 ¢ 1.2 ¢ 16,1 b 6.7 b 17.6 e 7.6 ¢

(0.3) ' >
Haloxyfop-methyl " 0c 0 c 11.9 a 14.0 a 37.3 vde 12.2 be

(0.5)
¥luazifop-butyl 0c 0c 18.9 Ix 5.5 tw 60.3 ahc 21.5 ab

(0.4) -
Fluaz1fop—butyl 10.3 ¢ 4.0 ¢ 20.1 be 6.1 hc 33.2 de 13.2 be

(0.6) .
c.v. 82.5 92.0 66.7 57.3 8.4 | 48.y
Means followed by the same letter vithin a colum do Dol sagniticant by difter at the 5% level

according to Duncans Multiple Range Test.

¥ 1:3/glyphosate:water
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methyl (all rates) and fluazifop-butyl (0.6) treatments all
reduced the percent cover of new growth of quack grass at the end
of the season. Rope-wick applied glyphosate, haloxyfop-methyl
(0.3 and 0.5) and fluazifop-butyl (0.6) treatments all equally

reduced the percent sward of quack grass new growth.
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" CHAPTER V
' DISCUSSION

Throughout the two years this project was conducted, there
were certain uncontrollable influences on tﬂe projects outcome
worth noting. As this was the first time a rope-wick apparatus
had been tested at Macdonald College, there were some problems
encountered which were pot anticipated. For instance, a two:
directional application 1n the second year appeared to be
superior to a single directional application as used in the first

year.

All plots in all ;xperlments_were permanent plots such that
the same treatments were applied to the same plots in the second’
vyear; therefore, destructiye sampling such as quack grass rhizome
sampling was kept to a minimum the first year. This alone
accounts for the high coefficient of variation in rhizome data in
the first year collections.

Weather patterns were a significant influence in the second
year of the progect. The drought éondltions apparently reduced
the efficacy of ;ome of the herbicides. A suspected boron
deficiency in the birdsfoot trefdil in the second year was also
attributed to the drought'condiéions. This deficiency caused
severe flower abortion throughout the birdsfoot trefoil,

therefore, no seed production parameters were measured. Apart

from the negafive effects of the drought on the birdsfoot
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trefoil, it provided a good opportunity to evaluate the various
herbicides under extreme conditions.

A single experiment (number 4) was conducted to evaluate all
herbicides used throughout this project on the establishment of
new birdsfoot trefoil. The resulting population of trefoil was
extremely poor, and in fact, there were no significant
differences in any birdsfoot trefoil quadrat data (Table 21).

\ﬂll trefoil data in this single experiment is considered to be
non-conclusive due to poor establishment of the crop.

In the same experiment, fall applications of pronamide and
dalapon were made with the spray boom too low to the ground. The
result was 1ncomplete coverage of herbicide and the following

spring, distinct rows of quack grass were visible.

1. Glyphosate
All data indicate that as long as the birdsfoot trefoil

plants‘did not come in contact with the rope-wick apparatus,
/there were no adverse affects from the herblcideS Visually, it
was noted that applications at the 5 to 6-leaf stage of quack
grass resultea in some phyto§0x101ty to the trefoi1l. At the 5

to 6-leaf s£age of quack grass, the distance between the trefoil
and the quack grass tops was insufficient for a selective
‘application of glyphosate. Although Claus and Behrens (1976)
conclude that this is the optimum leaf stage for quack grass
control with glyphosate, the disadvantages of application at this

iy

stage are apparent.

Winterkill of birdsfoot trefoil between the first and seéond

year of the experiment resulted in low trefoil populations during
i
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the second year. Final quadrats in the second season ngicate
that the growth (percent sward) of trefoil was 1improved in plots
where the quack grass was controlled (Tables 4 and 8).

(

Data from 1981 would suggest that control of quack grass was
poor with glypho;ate, while 1982 data indicates good control. A
gsuperior wick and a two directional application of glyphosate 1in
1982 would account for this.

Early spring quadrats in the second season show that there
was no significant control of quack grass from the previous year.
Glyphosate successfully controlled quack grass foliar growth the
end of the season as expressed by quadrat data (Tables 5, 10, 11
and 21). The same level of follgr control was obtained with all
concentrations of glyphosate at all tréatment dates. However,
applications at the 2 to 4-leaf stage of qugck grass reduced the
total number of rhizome -nodes more than later applications. Thlg
data is con51stént with that of Claus and-Behrens (1976) as they

b 4
report that glyphosate is translocated to the rhizomes when

w

applied to shoots at the 7 and 4-leaf stage. Differences 1in

total rhizome weight tended to follow the same pattern as shown
in Table 11. It 1s therefore apparent that basipetal

translocation of the glyphosate reduces both node number and

welght of quack grass rhizomes. This will in turn reduce the
e

potential of the quack grass to produce new growth as shown in
Table 9. Claus and Behrens (1976) add that buds near the mother
shoot may be more tolerant of glyphosate, although there is no

data in this experiment to support thais.

Poor control of quack grass in the first year may well be

°

attributed to a combination of an inferior wick and poorer

o
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wick:weed contact with the uni-directional application.
. .
’ Good control of quack grass shoot growth and a reJuction in

rhizome weight and node number when glyphosate was wick applied

v

at the 3 to 4—ieaf stage is apparent. Brockman et al. (1972)

-

support this and conclude that maximal activity of glyphosate is

obtained when: (a) there 1s sufficient leaf area for adequate

herbicide interception; (b) flow of carbohydrates 1s basipetal;
n v !

and (c) seasonal temperatures are sufficiently high. Similar to

the data obtained in this experiment, Brockman et al. (1972) did
not find a rate response with spring applications of glyphosate,

although a response was evident for fall treatments.

' f

2. Pronamide

7 Conclusiofis on the efficacy of pronamide are bdsed'on the

[

1.

. $econd year of the projgect only. All applicafions of pronamide
in the flr;t year wer;‘mlstakenly made at one tenth the intended
rate. The data i1ndicated no significant.effect on quack grass
populations when applied -at such a reduced rate.

The results of two application dates were compared in two
complete experiments. ™ Both éall and spring applications were.
cdmbared with varying results. In a single expérlment {Tables 4
and 5), fall pronamide applications were effective 1n reducing
the top gro/th of quack grass the following year. In a second
experiment (Tables 18 and 19) quadrat results indicated that
theré wasg no significant control of quaék gras® by the fall
pronamide applications. This 1s explained by thé faect' that in_
this second experiment, it was v;sualiy noted i1n the spring that

L

" quack grass was growling in prominent rows within each plot. This

=4
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may well be a result of poor spnay'coverage)with fall (i.e., boom
too low).

Significant control in one experiment and visually noted
control in strips in a second experiment may indicate that
pronamide is immobile 1n the soil. Sdme'control is possible,
however, complete coverage ;% imperative.

Within the literature there 1s contradictory ev1denc§ with

respect td the efficacy of spring applied pronamide. Smith et

al. (1971) maintain that pronamide 1s 1neffective when applied to
spring quack grass foliage. However, Fawcett et al. (1978)
- ] o

reported pronamide 1s effective for the control of quack grass 1in
alfalfa and other established forage legumes when autumn or
spring applied. The results of this experiment (Table 20)
,
indicate that spring applications of pronamide will result in
populations of mature quack grass %éter in the season equal to or
<
even greater than check plots. This phenomenon may be explained
by Smith et al. (1971) who stated that pronamide applied to the
foliage results 1n older lgaves remaining green and quite
unaffected for at least six weeks. Ryan (1972) found that
pronamide actually prevents mature rhizome buds from enéérlng
their natural dormancy during the early summer months, therefore,
there 1s foliar regrowth during this period. Thus, 1t is
possible that i1in the present experiment, some rhizome buds were
affected by the spring applied pronamide, a§§ did not remain
dormant during the early summer as would normally occur. There
was an 1ncrease in the population.of mature quack grass at the

end of the season i1n treated plots. It may be concluded tha't

spring applications of pronamide may do more harm than good 1in
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thdf during the summer months, there will actualiy be a greater
population of quack grass, creating increased competition for the
crop plant.

Table 7 indicates that neither total rhizome dry wei%ht, nor
total node number per rhizome sample were affected by pronamide.
This differs from Ryan (1972) who found that although fresh
weight of new rhkgomes had increased at the end of the season

(tregtmentwgnd sample dates were similar), the total weight of
rhizomes was reduced. ﬁowever, mature rhizomes were not
separated from new rhizomes in this experiment, therefore a
reduction or 1ncrease 1n eirther population cannot be concluded.
The extreme dry weather conditions throughout the season may have
affected éhe abi1lity of pronamide to control quack grass.

Point quadrat data and birdsfoot trefoil pollen fertility

data i1ndicate that pronamide had no deleterious effects on the

, i >
trefo1l. -
3. Dalapon .

Similar to pronamide, .dalapon applications the first year of
study were at one “tenth the intended rate. Thus no conclusions
may be drawn o% the first years data. ’

Fall applied dalapon was successful in reducing the spring
foliar growth of quack grass in treatment pléts (FaBle 5).
Similar to pronamide, ;;ll applications of dal;pon in experipent
4 were made with the spray Hoom tog low résulting 1n poor
coverage and prominent rows of quack grass growth the following

spring. Quack grass growth was visually noted to be reduced ain

strips, however quadrat data did not support this.observation.

K]
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For dalapon 1t may also be concluded that complete coverage is

necessary and that perhaps translocation to sister shoots of

quack grass on the same rhizome does not occur. )
Mid and end of season quadrats indicate that dalapon was not

effective 1n controlling quack grass throughout the season

(Tables 4 and 19). Neither the dry Weight of quack grass

‘- rhizomes nor the number of nodes were significantly affected by

dalapon (Table 4). The fact that rhizomes were not affected
wouiﬁ account for a reduced spring population with an increase 1in
the population later 1n the season as unaffected rhizome buds
broke dormancy. It would appeér that dalapon provides inferior
control of quack grass. Carder (1967) found that dalapon was not
effective as a post-emergent herbicide for control of quack grass
%n birdsfoot trefoil seed production, unless tillage operations
could be incorporated.

\&The control of quack grass with dalapon in the absence of
cultivation 1s not likely. Hall and Parochetti (1974) concluded
that a single application of dalapon will not provide 100%
control of quack grass, even in congunction with cultaivation.

The inclusion of cultivation as a supplement to herbicide
application for post-emergent control in a solid stand of
birdsfoot trefoil 1s not usually fracticed.

Dalapon did not have any effect on birdsfoot trefoif
populations 1n 1982 and pollen fertility of birdsfoot trefoil was
not adversely affected (Table 3). It was suggested by Turkington
and Franko (1980) that a pre-emergent application of 5.5 kg/ha

will reduce the percent germination of the trefoil and the

3
number of Rhizobium nodules produced. No data from this

69




¢

experiment may be used to support or deny thede statements.

4, Sethoxydim

All measurements of trefoil seed yield parameters (flower
counts, pollen fertility, seed yield, and seed germinability)
indicate that sethoxydim up to 0.8 kg/ha did not have any
deleterious affects on\the seed production potential of the
birdsfoot trefoil (Tables 2, 3, and 10). In two separate
experiments (Tables 15 and 19), fall-spring and early spring
applications of sethoxydim reéulteg’ln populations of trefoil
greater than-in check plgts. Theref;re, 1t a;pears that
sethoxydim has no adverse effects on trefoil vegetative grgwth.
Davidson et al. (1985) conclude that birdsfoot trefoil can
tolerate high rates of sethoxydim over a wide range of
development stages with no effect on ground cover or’subsequent
seed y1ield. ”

Spring and summer applications of sethoxydim at various
rates and growth stages of quack grass yielded consistent results
among all exberlments. All applications (0.8 kg/ha) at the 3 to
4 and 5 to 6-leaf stages of quack gra?ss caused fugnlflcant
stunting. While end of season quadrat data i1indicated that the
total populat;;n of quack érass in treatment plots w;s not
different from check plots, thereywerg*deflnlte differences 1n
populations of mature headed quack gr;ss between treatment and
check plots. Although the stunted quack grass generally did not
head out and develop seed, populations of young quack grass

resulting from rhizome buds did not differ among treatment and

check plots. Wyse et al. (1985) similarly conclude that while



sethoxydim stops seed head formation,’the quack grass 1is not
eradicated. Quack érass rhizomes were generally unaffected‘by
sethoxydim, therefore 1t follows that late summer populations of
new growth of quack grass would not be affected. Westra and Wyse
(1977) state that seed production is not as important as
vegetative reproduction 1n the maintenance of a quack grass
stand. It therefore appears that spring énd'summer applications
of sethoxydim, while stunting the quack grass, provides a limited
;nd insighificant control of quack grass. The results here
correspond with those of MacDonald (1981) in that\s%rlng applied
sethoxydim (up to 0.8 kg/ha at the 3 to 6-leaf stage) provided
some initlal control, but notable ;egrowth occurred later in the
season. As well, Ivany {(1982) found there was little difference
in level of control between applications at the 3-leaf or 6-leaf
. stage of growthx ‘

Poor control of quack grass, especia}ly in the second year
of study may partially be due to the drought conditions which
were experienced. Watson (1982) found that dry weather resulted
1n poor quack grass control with sethoxydim. McAvoy (1982)
explained that optimum %ondltlons for control with sethoxydim
‘occur with good so1l moisture, high temperatures, and high
humidity. If such conditions do not prevail, control will be
slower and may not reach the maximum level. However, a fall~
spring split application of sethoxydim (Tables 18, 19 and 20)
appears to be quite effective in controlling quack grass. Spring
and end of season quadrat data indicate that the total population

of quack grass had been reduced. It appears that a fall
; Y

application incorporated with a spring application will provide
' 3
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vreliable control of quack grass. This conclusion is consistent
“uy

with Ivany (1982) who found that fall applied sethoxydim at the 3

to 4-leaf stage of quack grass provided a measurable level of

v

control the following season.

5. Fluazifop-butyl

Over the two years of study, all measurements of trefoil
seed yield parameters (flower counts, pollen fertility, seed

vyield, and seed germinability) indicate that fluazifop-butyl did

not have any deleterious affects on these Yarameters (Tables 2, 3

-

and 10). With respect to potential e cts \on the vegetataive

stances throughout

a

any of the experiments where trefoil populations were decreased.
|

growth of birdsfoot trefoil, there were no

It may therefore be concluded th?t applications up to 0.6 kg/ha
of fluazifop-butyl do not advergely affect the vegetatlve‘growth
or seed production potential of b}}dsfoot trefoil. ;

The effects of spring-summer applied fluazifop-butyl on
quack grass were consistent among %he experlménts over the two

K -

years of séudy. All applications at the 3 to 4 and S‘to 6-leaf
stage of quack grass, while not eradicating the target weed,
caused severe stunting. Tables,S, 12, 16 and 20 all indicate
that at the end of season, the quacg grass vegetative growth
which had directly been sprayed was stunted and did not head out.
No significant effects were caused to new growth of quack gfégs
from rhizome buds during the latter part of the growing season.
The conclusi;n from these data is that fluazifop-butyl up to 0.6 .
kg/ha applied to quack grass at the 3 to 6-leaf stage 1s rather

\*
fneffective 1n controlling the weed. Incomplete @ontrol in the
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form of stunting 1s noticed, but this is appareptlzyg short term
effect, and populations of new growth of quack grass at th% end
of the season are not different from check plots. The fact that
significant regrowth occurred would suggest that fluazifop-butyl
did not adversely affect the quack grass rhizomes. The data in

Tables 4 and 17 are consistent and indicate that while the dry

weight of the rhizomes was reduced in plots receiving 0.6 kg/ha

o
of fluazifop-butyl at the 3 to 4-leaf stage, the number of nodes
)

was not. This apparently 1s an insignificant effect as regrowth

)

in these plots was equal to check plots at the end of the season.
The observed increased activity of fluazifop-butyl when applied

to early growth stages of quack grass 1s consistent with

contemporary research. Kells et al. (1984) note that

radioautographs of tgeated plants suggest distribution of the

herbicide was greater at the 2 to 3-leaf stage than at the 5 to
6-leaf stage. This mild effect on the rhlzoqes 18 explained by
Ready (1982) who stated that fluazifop-butyl is a systemic
herbicide which translocates in both the xylem and phloem. When
applied as a post-emergent, 1t translocates into the roots and
rhlzome? of perennial grasses. While these results correspond
with those of Watson (198Z) and Jensen (1981), there is a
contradiction with Wagner and Letendre (1982) who state that
fluazifop-butyl at 0.5 kg/ha resulted in excellent control when
applied at €he 4 to 5-le;f stage. We can present no explanation
for this discrepancy.

Results from a fall application (0.6 kg/ha), followed by a
spring application (0.6 kg/ha) at the 3 to 4-leaf stage were

superior to single spring-summer applications. The data in
L 4




-8

¢4

"a measureable level of quack grass control.

Tables 19 and 20 indicate that the fall-spring split applications
significantly reduced populations of quack grass. Not only were
populat;ons of native quack grass reduced, but the regrowth of
quack grass was signifiéantly reduced at the end of the growth
season.

‘ It is concluded that spring-summer applications up to 0.6

kg/ha provide an 1nsignificant control of quack grass. However,

a fall-spring successive application of 0.6 kg/ha'will result in

6. Haloxyfop-methyl

Haloxyfop-methyl, the most recently developed and least
known experimental herbicide, was 1ncorporateq in the second year
of study (1982) to provide preliminary data for future trials.

"
Application rates from 0.15 to 0.5 kg/ha all reduced thé;r
total percént sward of quack grass at the end of the season
(Table 22), with a corresponding increase in the percent sward of
trefoil. Similar to sethoxydim ;nd fluazifop-butyl, some quack
grass was stunted and very little quack grass 1n treatment plots

reached the heading stage. Ryder (1982) found that in areas

t LY

where drought stress is not a problem, perennial grasses may be
controlled using haloxyfop-methyl at 0.25 to 0.50 kg/ha, however,
it is stated that it might be necessary to use higher rates under
dry conditions.

Data in Tables 20 and 23 indicate that haloxyfop-methyl
controllejd new growth g;& quack grass at the end of ‘the season.
The fact that new growth was controlled, is an indicator that

translocation to quack grass rhizomes of the herbicide may have

4

i
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occurred. Stollenberg and Wyse (1986) conclude that

14
‘ translocation of C~haloxyfop into the crown region of quack

\grass from lower leaves is significantly reduced at the 8;1eaf
stage compared to the 4-leaf stage, whereas translocation into
rhizome tissue is not affected by growth stage.

° A measureable level of quack grass control 5ccurr1ng from
relatively low application rates of herbicide during a se;son of
drought stress 1s certainlwa preliminary indicator thap

2

haloxyfop-methyl has potential as a quack grass herbicide.

Al
Vegetative growth of birdsfoot trefoil was not adversely affected
by haloxyfop-methyl, therefore, further testing of .the efficacy

- of this product 1n controlling quack grass in birdsfaot trefoil

is recommended.

7. Relative performance of'treatments

Overall, the superior herbicide treatment was a rope-wick
application of glyphosate. In the 1982 season where early summer
dry months prevented other treatmen{s from effectively .
controlling quack grass, glyphosate provided good control.

TBe results obtained in 1982 may be more i&gnlflcant due to
the fact that better coverage was oBtained with the new wick

. system, and the two directional applications. Although early
1982 spring data does not indicate a residual effect from the
previous year, this may not be conclusive. The better coverage
in 1982, which reduced both the rhizpme node number and weight,

«the only herbicide tested to cause such an effect, may have

¢ provided a residual effect in the spring of 1983. Early

|

. '
applications tended to be more effective due to better
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translocation of the herbicide. These findings are consistent
with those of Rioux et al, (1974) where they found that when a
shoot was treat%g at the 2-leaf stage w?th 0.11 kg/ha of
glyphosate, leaf production was i1nhibited on other shoots
supported by'the s;me’rhizome. But when the shoots were at the 4
or 5-leaf stage, leaf production on shoots supported by the same
rhizome was as high as on the control. Early applications offer
the advantage of better clearance height bepween }he top of the
. 0

trefoil and the top of the {uack grass. . ' ' .

Considering the data from this experiment, and that éf
. o
Carder (1967) where 1t 1s stated that dalapon may reduce seed
yvield when applied to actively growing ,trefoil and control 1S
unsatisfactory when treatments are made without tillage, dalapon
ig not recommended as an effective post-emergent herbicide for
coAtrol of ?uack grass 1n birdsfoot trefoil seed production.

Only 19882 results frop pronamide may be compared with other
treatments, as 1981 data were 1nvalad dué to application error.
Pronamide applied in the fall of 1981 did not affect rhizome

welght or node number at the end of the following growing season.

Therefore pronamide was not as effective as glyphosate, or

sethoxydim and fluazifop-butyl. Spring applied pronamide was not
?
an effective treatment. Although pronamide proved to be

\

measureably effective in contolling quack grass foliar growkh the
following season, 1t 18 far from being an effective treatment.
Hall and Paro?hetti (1974) similarly concluded that pronamide
({similar application rates to this experiment) provided inferior

quack grass control.

Of the two newer herbicides, sethoxydim and fluazifop-butyl,
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sethoxydim appears to be slightly superior though still not
totally effective. Spring applied sethoxydim was more effective
in reducing quack grass rhizome weight than spring applied

fluazifop-butyl (Table 17). Sethoxydim, especially in 1982 where

dry weather prevailed, was superior to fluazifop—butyl~$@

reducing quack érass populations at the end of the season.
Fall applications of sethoxydim were .quite effective in

reducing early spring populations of quack grass, whereas

applications of fluazifop-butyl were less effective.

Both herbicides were similar in th3it application at the 4 to

5-leaf stage of quack grass were not effective, and in both
cases, guccessive appl;catlons at the 3 to 4 and 5 to 6-leaf
stages were not éuperlor to a single heavier appl;catlon at the 3
tp 4-leaf stage. Quack grass control from spring applications qf
lboth sethoxydim and fluazifop-butyl was limited to severe
gstunting of the target weed with considerable regrowth occurring
later in tge seasan (Table 15). Fall-spring successive
applications of both herbicides‘resulted 1in a measureable level
with a reduction 1n the regrowth of the quack grass

of control,

at the end of the season. Similarly, Hicks and ngdan (1984)
feporé fluazifop and sethoxydim at 1.1 or 2.2 kg/ha provi&ed
excellent inltla} control, however, significant regrowth from
rhizomes occﬁrred after 42 days.

Other research with.similar treatments yielded results
similar to the present experiment. Brown and Swanton (1982) i
found that bpth sethoxydim and)fluazifop—butyl gave inferior
found that

control when compared to glyphosate. Jensen (1981)

after treatment, injury symptoms on quack grass induced by
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fluazifop-putyl progressed faster than those of sethoxydaim.
However, both resulted i1n inferior control when compared to
glyphosate.

In the present study, neither the vegetative growth nor the
seéd production potential of birdsfoot trefoil were adversely

affected by any of the selective herbicides (dalapon, pronamide,

-sethoxydim and fluazifop-butyl). Where the wick apparatus

applying glyphosate directly contacted the trefo:i1l, necrosis
occurred. While providing far superior control of quack grass,
there 1s a pote;tial for some trefoil to be killed due to
dripping of glyphosate or improper wick height adjustment.

Haloxyfop-methyl was not tested as extensively as the other
herbicides i1n this study, therefore, conclusions with.respect to
its relative performance cannot be made. Preliminary results
indicate that this herbicide may be more effective than
pronamide, dalapon, s;thoxydim, or fluazifop-butyl. Watson
(1982) found haloxyfop-methyl at 0.5 kg/ha to be superior to all
applications of sethoxydim and flu?zlfop—butyl 1n controlling
quack grass where cultivation was not done.

The results af the present experiment indicatd that thg
order of effectiveness (best to least effective) of the test
herbicides with respect to quack gra;s control and effect on
quack grass 1s: (1) ropejwicg appligd glyphosate at the 3 to 4-
leaf stage of quack grass;/?Z)} all/early spring sethoxydim (0.8
+ 0.8 kg/ha) and fall/early spr?kg fluazifop-butyl (0.6 + 0.6
kg/ha); (3) spring appliedlsethoxydim, 0.8 Kg/ha at the 3 to 4-
leaf stage; (4) spring applied fluazifop-butyl, 0.6 kg]ha at the

3mto 4-~leaf stagé; and (5) all other applications of dalapon,

pronaﬁide, sethoxydim, and fluazifop-butyl.
&
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CHAPTER VI

- . CONCLUSIONS
r §

%he objective of this study was to compare various post-
emergent hérblciges for the control of quack grass in birdsfoot
trefoil seed production plots. Obviously, seed yield and seed
vield parameters were 1mportant comparative measurements amoég
treatment plots. In the first year, 1981, there were no
significant differences with respect to seed yield parameters
among treatments. In the second year, 1982, a baron deficiency
(MacQuarrie et al. 1983) enhanced by drought conditions resulted
in abortion of trefoi1l flowers, thus, very little seed was
prodgced, and aocufateucompaﬁisons of seed yield could not be
made. While seed yield compérlsons were not possible, potential
adverse effects on the trefoil, as caused.by the herbicides, were
investigated. Measurements of trefoil populations, fertility of
trefoi1l pollen, germinability of deed, and flower counts indicate
that none of these parameters were affected by any of the

herbicide treatments.

As there were certain i1nconsistencies with the Blrdsfoot

v
i

trefoil populations (i1.e., boron deficiency, poor winter
survival, and poor seedling establishment) final birdsfoot
trefoi1l population data were at times non-conclusive. However,

more precise conclusions can be drawn on the control of quack
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grass populations.

In some of the preceding tables, there are large non
si1gnificant differences in parameters measured (e.g.,'quack grass
rhizome weight and node number, percent sward, and percgnt cover
of population). In many cases these differences are not
significant, as there is a very large oﬁcfflcient oflvarlatlon

Ainvolved 1n these measurements. In the first year of study

(1981), coefficients of variation i1n quack grass rhizome
measurements were consistently high due to the fact that only a

single excavation was taken from each plot. Thése were permanent
[ 4

plots and 1t was felt that further excavations would damage the

o
plots. The second year of study (1982), two excavations were
taken from each plot and coefficients of variation were
considerably reduced. Apart from rhizome me;surements, {arge
coefficients of variation occurreq in percent cover and percent

-

sward calculations. This 1s most llkel§ a factor of the manner
1in which the point quadrat frame was randomly placed within each
plot. Rather than randomly placaing the frame in the plot for

P

each successive series of points, as was dpne 1n this experiment,

Goodall (1952) mentioned the superiority of successaive

.

observations at fixed points (comparable with permanent guadrats)
over successive serlies of i1ndependently randoﬁlzed points. The
random method of placing the frame within plots coupled with the
fact that ghe population of quack grass was naturallyhoccu}ring
and varied somewhat over experimental areas would at least ﬁértly
account for tﬂe high coefficients of variation,.

Although sampling methods could have been improved, and some

coefficients of variation are somewhat high,.definite trends and

]
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conclusions can be drawn.

of a%l the treatments tested, rope-dick applied glyphosate

°

at an eafly growth stage of quack grass (2 to 4 leaves) resulted

”»

in th® most ePfective control of the weed. No significant

H

differences were noted in glyphosate concentrations (1:1, 1:2, y
a;d 1:3, glyphbsate:waﬁer). Spring applications were‘effectiye

in reducing béth rhizome nYde number and dry weight the following .
fall. Although the quack grgsé was drought stressed in 1982 and

other herbicidal treatments resulted in poor control, the

e .

selectively applied glyphosate was apparently translocated and
resulted in excellent control. Antapplication.of glyphosate in

one direction immediately followed by a second application in the

opposite direction 1s recommended.

Y

Compared to giyphosate, sethéxydim and fluazifop-butyl

! -
provided inferior quack grass control. Sethoxydim and fluazifop-

-

butyl were approximately equal in controcl with the former showing
a slight advantage in certain applications. Similarities were
noticed in the reaction of quack grass to both herbicides.

Spring appiications were rather slow in affecting the quack

o

grass, in most insﬁgnces control consigted of a stunting effect
in direct treated plants with no effect on new growth appearing
later in the'season. In the drought stressed 1982 season, the

N
stuntiTg effects of both sethoxydim and fluazifop~butyl were very

LD

slow in appearing. When quack grass was not stressed,
] * n
fall/spring successive applications were quite effectfve in (

controlling the weed. This would suggest that for a superior -

level of translocation and control, sethoxydim gnd fluazifop-

~

butyl shoulﬁ be applied to actively growing quack grass.

©

. »
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Although it cannot be concluded here, perhaps superior control

would be obtainéd in a cropping system where cultivation can be

« 4

incdrporaied, and where the crop plant is more aggressive than

birdsfoot trefoil. An aggressive crop plant coeuld possibly' .

'
o
‘.

outcompete the stunted quack grass after treatment with )
§ethoxydim or- fluazifop-butyl. / ¢

Pronamide was less effective than sethoxydim, fluazifop-
butyl, or gl§phosate. Whereag fair control was observed in the
early épring from falf/zﬁplications, regrdwth late; on in the
season was not reduced. The obseryance of distinbt rows of quack
grass in the spriﬁg sugégsts that less than complete coverage was
obtaineq. Perhaps better control may have been obtained. if plots
had received complete coverage oﬁ the herbicide, thus, further
comparative studiesdpay be of inte;esg. spring appliCatlons o~
pnnq&g}de.may inafact result in increased quack érass populafioﬁs!;
at the end of the season. This may be due to the pre;ention of ' .
quack grass rhizome buds from entering a natur;l spring dormancy.

Dalapon was the least effective tested herbicide for
coﬂtrollihg quack grass. All results indicate dalapon is
completely ineffective in controllinqusébk gréss when.

t

cultivation %s not boss;ble. B
No conclusions with respect to the relative activity of
haloxyfop-methyl on quack grass can be drawn. The preliminary
data obtained here suggests that haloxyfop-meth&l may brovide g
effective quack grass control. The results obtained With low
application rapes indicate haloxyfop-meth&l may be more effective
o

than either sethoxydim or fluazifop-butyl, especially during .

drought stressed growth periods. In a recent comparative test,
&
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Hicks and Jordan (1984) found that haloxyfop-methyl had the “ -

‘highest unit activity on quack grass relative to both sethoxydim

-

—

and fluazifoprbutyl. Further comparative testing with this
-herbicidegﬁs necessary including fall applications agg)spring
applications to various leaf stageé'of thq_quack grass. Quack
grass rhizome popﬁaatiop data should also be obtained.

While it was not possible to assess the efficacy pf the
herbiciaal'treatments on quack grass in conjunctiog_with

cultivation, fugther experimentation in this area would be of

interest. Cultivation would be possibie during the establishment

{
“of trefoil and may enhance the effects of the treatments. Quack

grass rhizome 'excavations late in the season yielded interesting
$ -
data and provided a definite jndicatidén of the superiorhactivity

-

of glyphosate. However; it is suggested tha§ excavationsrat

regulér intervals during the growing season where weight, node

v =
a

number, and node viability of rhizomes are measured would be of
interest. While it was concluded that a two-way rope-wick
application of glyphosate cqnﬁrolle& both foliar and rhizome
growth of guack grass, further data with respect to residual -
cohtrol thgmyear following épplication is suggested. The lowest
concentration of glyphosate tested was 1:3 giyphosate to water,
and this concentration was equally effective as 1:1‘glyphosaﬂg to
water. Considering the-economics of this method, further

.

dilutions of élyphosate:water in conjunction with surfactants

should be evaluated.

2

. %
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APPENDIX

[NEY

FINAL PERCENT COVER OF TOTAL QUACK GRASS POPULATIONS.

1

"+ . TABLE 1. THE EFFECTS OF SINGLE APPLICATIONS OF SETHOXYDIM, FLUAZIFOP-BUTYL,
AND ROPE-WICK GLYPHOSATE ON QUACK GRASS POPULATICN (1981).

2

SOURCE .  DF ss | MS F PRF -  CV
. TOTAL 15+ 1.680 . 19.3
BLOCK 3 A 0.154 0.051 0.38 0.769 -~
TREAT 3 ¢+ 0.314 - 0.101 0.78. 0.536
ERROR 9 1.212  0.435
o . ‘\ o /
FINAL PERCENT SWARD OF TOTAL QUACKGRASS POPULATIONS.
S(S(IRCE DF ss,. MS ¢ F PROF cV
TOTAL 15~ 0.237 . : ‘ 18.9
"~ BLOCK 3 0.003 _ 0.001 - 0.08 ,\0.968
TREAT 3 0.128 0.043 3.58 0.059
“* ERROR 9 0.107 +0.012 ‘

FINAL PERCENT CONTRIBUTION OF QUACK GRASS TO TOTAL SPECIES BIOMASS.

SOURCE DF ss MS F
L TTTTm T —

TOTAL 23 0.251

BLOCK 3 0.033 ~0.011 1.51

TREAT " - 5 _ ¢ 0.107  0.021 2.90

ERROR 15 0.111 0.007

89

- PROF cv
_ 51.0
0.253
0.050



FINAL, PERCENT SWARD OF HEADED GUACK GRASS. -

DF - SS MS
15 0.0070
3 0.0005 0.0001:
3 - 0.0053 0.0018"
9 .0.0012 0.0001
90-

) -

TOTAL NODE_NUMBER OF RHIZOME EXCAVATTONS. - Ty

SOURCE  DF ‘ ss Ms P PISF" cv

TOTAL 23 12907.83 ' ) 43.7
. BLOCK ™ 3~ 2540.17 846.723 1.71 0.208

TREAT- - 5 _  2944.33 588 . 866 i.19 0.360

ERROR 15 7423.33 494.889 ‘

DRY WEIGHT OF RHIZOME EXCAVATIONS.

SOURCE DF ss - s F PROF cv

______ - ST X -

TOTAL 23 . ‘9441 : | 55.2
" BLOCK 3 13.90 4.633 1.17 0:352‘\"

TREAT 5 21.31 . 4.262 1,08 6.410\

ERROR 15 59:20 3.947

1,23 0.3541 -
13.19  0.0012 :
\.\" i §
. -
I
-
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- - )
FINAL PERCENT COVER OF HEADED QUACK GRASS.
"SOURCE ~ DF ss MS " F- , PROF oo
e o e e m — < - . R ——r——-‘-'h ----- -
a . \ . M ¥
TOTAL _ 15 0.053 R - o . 77.0 “
BLOCK 3 0.004 * 0.0013 1.50 0.2797 '
TREAT 3 0.041 0.0140 16.48, '
- - C , B /
' ERROR 9 10.008 0.0011 - '
FINAL PERCENT SWARD OF NEW GROWTH OF QUACK GRASS. -
SOURCE  DF ss MS - F PROF cv
Toral.  -15 0.242 . - : 55.1 ®
BLOCK 3 o.0ff . o.002 0716 0.921
TREAT 3 . 0.105 0.035 ©2.41. - 0.134
ERROR 9., 0.131 0.014 - )
FINAL PERCENT COVER OF NEW GROWTH'OF'QUACK GRASS. .o
SOURCE  DF , S8 MS " 'F  PRF _ .V
. , . - . /
TOTAL 15 1.379 - | 46.8
. . . ~ ' A .
BLOCK 3 0.233 0.078  0.82 0.514 ‘ AN
TREAT ' . 3 0.297 " 0,099 1.06 - 0.417 ]
9 )
{ . \ ' N * >
ERROR . .9 0.850 0.094 )
” 1
‘ = S I



i i
TABLE 2. . A COMPARISON OF THE EFFECTS OF SINGLE APPLICATIONS OF SETHOXYDIM,
FLUAZIFOP-BUTYL, AND ROPE-WICK GLYPHOSATE ON BIRDSFOQT TREFOIL

POPULATIONS (1981).

A
BIRDSFOOT TREFOIL FLOWER COUNTS (#/m?).
SOURCE  * DF ss MS F PROF cv
TOTAL . 23 165571.95 - _ ' 108.9
BLOCK - 3 2296.46 765.487 0,25 10.8600
TREAT 5 117381.71 . 234.763 7.57 _-  0.0009
ERROR 15 45893.79 _  3059.586 N
SEED_YIELD OF BIRDSFOOT TREFOIL (gm/4m:).
SOURCE DF ss wso "F - -PRXF © CV
TOTAL 21 41,31 45.4
BLOCK .3 " 20.80 6.933 .  6.98  .0:0048
TREAJ 5 7.60 1.520 1,53 0.2473 '
ERROR 13 . 1291 0.993  ° 8
PERCENT GERMINATION OF BIRDSFOOT TREFOIL SEED.
SOURCE DF .  SS MS F PRYF cv |
TOTAL 21 " 1323.82 . 23.6
BLOCK 3 163.78 54.5Q3 0.71 - 0.561 )
TREAT 5 163.68 32.716  ~ 0.43 0.822
ERROR 13 996.45 76.650

Ve . \
- e )
. / (//‘
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SEEDING VIGOUR OF GERMINA"I‘ED BIRDSFOOT TREFOIL SEED. = + _

. SOURCE DF ., ss MS F PROF cv
" TOTAL 21 1334.95 : S . 26.4..
BLOCK . 3, 227.69 75.897. 1.14 . 0.370°
TREAT 5 240,0 < 48.000 0,72 . - 0.620 «
S s . o ’
ERROR 13 867.26 66712
FINAL PERCENT COVER OF BIRDSFOOT TREFOIL POPULATIONS.
SOURCE DF - S8 - ™S . F PRSF oo,
TOTAL , 15 2.897 . " 42.1
u - _ .
BLOCK 3 0.0 0.130 0.51. _ 07883 -
L, ..
- TREAT 3~ T0.226 ' -0.075 : - 0,30 © - 0.827
+ . ERROR 9 : 2.281 < 0.253
FINAL PERCENT SWARD OF BIRDSFOOT TREFOIL POPULATIONS. -
. i . i 4 .
] SOURCE DF SS MS F - “PRYF- cc
S .l \ e
2 ? \ .
TOTAL 15 0.509 v o .21.6 "
~ BLOCK 3 0.010 0.003 0.11  0.954
] TREAT 3 0.212 0.071 2.23 0.152
ERROR 39 - 0.286 0.032 A
- , —\ -
. \ ,
- T3
* « -
3



&

, END_OF SEASON PERCENT CONTRIBUTION OF BIRDSFOOT TREFOIL TO TOTAL SPECIES

BIOMASS. 3
SOURCE ~DF S8 MS F , ~ PROF cv
< ———————— ——
TOTAL. 23 0.610 14.0
BLOCK 3 0.075 0.025 1.39 0.284
TREAT 5 0.266 * -  0.053 2.96 0.047

ERROR 15 " 0.269 0.018

94 - . -
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TABLE 3. POPULATIONS OF BIRDSFOOT TREFOIL AFTER APPLICATIONS -OF SETHOXYDIM,
FLUAZIFOP-BUTYL, GLYPHOSATE, FALL DALAPON AND FALI FRONAMIDE
(1982).

er_ITIAL PERCENT COVER OF BIRDSFOOT TREFOIL.

SOURCE DF SS MS F PROF cv
TOTAL | 23 0.077 1 | 114.2
BLOCK 3 0.019 0.006 - 2.14 0.138

TREAT 5 0.014 0.003 0.94 0.481

ERROR 15 0.044 0.003

1

.

~
INITIAL PERCENT SWARD OF BIRDSFOOT TREFOIL.

SOURCE  DF ss Fus F PRF oo,
R el il el

TOTAL 23 0.052 148.6
BLOCK 3 0.012 0.004 2.23 0.127

“TREAT 5 0.013 0.003 1.37 0.291

ERROR 15 0,027 0.002_ |

.

MID-SEASON PERCENT COVER OF BIRDSFOOT TREFOIL.

SOURCE ~ DF ss MS . F _ PRSF cv
i e e e

TOTAL  -23 0.995 . ' ‘ . 46.0.
BLOCK 3 0.026 0.009 0.32 0.808

TREAT 5 0.560 0.112 4.12 0.015
ERROR 15 0.408 0.027 ~ T "

95 .



MID-SEASON PERCENT SWARD OF BIRDSFOOT TREFOIL.

DF

23
3
5

15

-

FINAL PERCENT COVER OF BTRDSFOOT TREFOIL.

et e e s

TREAT

ERRCR

DF

15

FINAL PERCENT SWARD OF BIRDSFQOT TREFOIL.

—— e i 2 ot

DF

ss MS F
1.218
0.063 0.021 0.32 \
0.161 0.032 T 0.49
0.993 0.0686
[\]
SS MS F
2.979
0.401 0.134 : 2.46
1.763 0.353 6.49
- 0.816 0.054
. S8 ‘ MS F
0.7932 T
0.044 0.015 1.37
0.588 0.118 10.98
0.161 0.011
’/’ €
96

&

PROF cv
77,3
0.813
0.781 b
PROF cy
28.4
0.103
0.002
/i
PROF cv,
R 7
24.9
0.2894
0.0001




¢ .3

BIRDSFOOT TREFOIL POLLEN FERTILITY.

DF .

23
3
5

15

,

ss MS

. 0.509
0.010 0.003
0.212 0.071
0.286 0.032

/ Y7

et e e v e e

2.23

PROF

cc
14,5
'0.954
-0.154
/



TABLE 4. THE AFFECTS OF SETHOXYDIM, FLUAZIFOP-BUTYL, ROPE-WICK GLYPHOSATE,

‘DALAPON AND PRONAMIDE ON

“« -
b

INITIAL PERCENT COVER OF QUACK GRASS.

- SOURCE DF
TOTAL 23
BLOCK 3
TREAT 5
ERROR 15

INITIAL PERCENT SWARD OF QUACK GRASS.

SOURCE DF

TOTAL 23

BLOCK 3

TREAT 5
o

ERROR 15

QUACK GRASS POPULATIONS (1982).

21.6

0.73°  0.5503 '

" MID-SEASON PERCENT COVER OF QUACK GRASS.

SOURCE  DF
TOTAL 23
BLOCK 3
. TREAT 5
ERROR 15

S8 MS F
1.598
0.048 0.016
1.217 * 0.243 11.00
0.332 ' 0.022
¢
ss ‘ MS F
1.334
0.097 0,032 1.24 .
0.846 0.169 6.48
0.392 \\o.ozs ¢
SS M \ F
2.125 ’
0.184 0.061 1.03
. :
1.049 ‘ 0.210 3.53
0.892 0.059

98

a

0.0001
PROF cv
i 23.9
0.331
- 0.002
s
i PROF cv
‘. 39.1
0.408 )
0.026 )
rlr




&

SOURCE ~ DF _ ss MS F
B TOTAL 23 1.113 :
. BLOCK 3 0.005 0.002 0.03
TREAT 5 0.286 0.057 1.05
0.821 10.055

ERROR 15 .

FINAL PERCENT COVER OF TOTAL QUACK GRASS.

\
o SOURCE DF
g . -
) TOTAL 23
) BLOCK 3
TREAT 5
”
- —ERROR 15
- \
FINAL PERCENT
SOURCE DF
TOTAL 23
BLOCK 3
—~  TREAT 5
P (]
ERROR 15
N

ss MS F
2.621 )
,0.225 0.075 1.66°
1.723 0.345 7.65
L) \ A \" , e ’
0.676 % 0.045
SWARD OF TOTAL QUACK GRASS.
) ss M F
1.277 ) -
0.073 0.024 1.37
0.939 0.188 10.64
0.265 0.018 ;o
3

S99

”
PRF cv
50.0
0.992
0.427
PROF cv
19.2
0.2173
0.0009
S "\ e
PROF cv
21.1
0.2891
0.0002

°



*1

QUACK GRASS RHIZOME .NODE NUMBER PFR EXCAVATION.

SOURCE.  DF
TOTAL 23
BLOCK 3
TREAT 5
ERROR 15

SOURCE DF
TOTAL 23
BLOCK 3
TREAT — 5
ERROR 15

. 88 MS F
84252.63 ¢
17437.12 . .5812.373 2.79
35591.88 7118.376 '3.42
31223162 2051.575
) \
TOTAL QUACK GRASS RHIZOME BIOMASS PER EXCAVATION.
s§ MS " F
1583. 34
'169.35 . 56.450 1.63
895,70 179.140 . 5.18
_518.28 34,552
\
4
X
100

PROF cv
30.0
- 0.076
0.029
PROF  CV
N 31.1
0.2297
0.0058




TABLE 5. GROWTH TYPES OF QUACK GRASS PRESENT AT THE END OF A SEASON AFTER
APPLICATIONS OF SETHOXYDIM, FLUAZIFOP-BUTYL, GLYPHOSATE, DALAPCN, .
AND PRONAMIDE (1982).

+

FINAL PERCENT COVER OF HEADED QUACK GRASS. L ]

SOURCE  DF ss S M8 _ F PRF  CV
TOTAL 23 0.891 * e < 64.7
BLOCK 3 - 0.028 0.009 | 1.46  0.2663
TREAT . 5 0768 0.154 24.23 0.0001

+

- ERROR 15~ 0.095 0.006

.

FINAI, PERCENT SWARD OF HEADED QUACK GRASS. ' )

L

SOURCE- ' DF - ° SS MS \ Ft PROF cv
TOTAL 23 . 0.165 - ' 81.6
BLOCK 3 0.006 0.002 1.17 0.3552 )
TREAT ' 5 0.134 ~ 0.027 16.24  0.0001

ERROR 15 ' 0.025 0.002

FINAL PERCENT COVER OF STUNTED QUACK GRASS.

SOURCE  DF sS MS F PRSF cv
TOTAL 23 0.711 l C 91,7
BLOCK 3 0.091 0.030 2.52  0.0975

TREAT | 5 " 0.439 0.088 7030 0.0012

ERROR 15 0.180 0,012

101



-

FINAL, PERCENT SWARD OF STUNTED QUACK GRASS.

g o s ey

ERROR

DF

23
3
5

15

ss | M, , F PROF OV P
0.123 ) 92.2

§
0.019 0.006 3.08 0.0594 .
0.072 > 0.014 6.92 0.0016 ,
0.031 0.002

FINAL PERCENT COVER OF NEW GROWTH OF QUACK GRASS.

et e e e

DF .

23

3

5

15

SS us F © PROF cv
5.098 ) 23.0
0.044 0.015 © o 0.29 0.8353
}
1,281 0.256 4.%@ 0.0069
0.773 04052 . '

FINAL PERCENT SWARD OF NEW GROWTH OF QUACK GRASS.

TREAT
ERROR

DF

23

3
5

15

SS MS F PROF cv
0.693, 23.5
0.036 0.012 0.85  0.4874

0.448.° 0.090 6.41 . 0.0022 .

0.210 0.014 R




(]

T

st ; \
TABLE 6. QUACK GRASS POPULATION AT &HE END OF SEASON RESULTING FROM THREE

DILUTIONS OF GLYPHOSATE APPLIED BY A ROPE-WICK TO THE THREE

GROWTH STAGES OF QUACK GRASS (1981).

|

FINAL PERCENT COVER OF TOTAL QUACK GRASS POPULATION. .

SOURCE DF

TOTAL - 39

BLOCK 3
!

TREAT 9

ERROR 27

-

SS MS F
1.834

0.205 0.068 1.58
0.457 0.051 1.17
1.172 0.043"

FINAL PERCENT SWARD OF TOTAL QUACK GRASS POPULATION.

TOTAL 39
BLOCK 3
TREAT 9
ERROR 27

L

sS MS F
0.141 }

0.019 0.006 2:33
0.047 0.005 1.87
0.075 " .. 0.003

3

QUACK _GRASS RHIZOME NODE NUMBER (#/.5m2),

SOURCE . DF
| = _—
TOTAL 39
BOK 3
TREAT 9
ERROR~ 27

Pl

ss MS F
16329.6 -
469.0 156.333 0.36
3986.1 442.900 1.01
*111874.5 439.796

103

PROF cv
»
6?.7
0.2179
0.3530
PRF cv
16.8
0.0970
0.1015
PROF .- . CV
102.8
0.7856
0.4585

"



QUACK GRASS RHIZOME BIOMASS WEIGHT (gm/.5m2).

SOURCE

e ]

TOTAL ~

BLOCK
TREAT

ERROR

DF

ss MS

86.87

8.56- 2.853

20.61 2.290

57.70 2.137
104

FRXF » cv
112.8
0.2836

0.4140




~

TABLE 7. . BIRDSFOOT TREFOIL POPULATION RESULTING' FROM THREE DILUTIONS OF
: GLYPHOSATE APPLIED BY ROPE-WICK TO THREE GROWTH STAGES OF QUACK

.GRASS (1981).

FINAL PERCENT COVER OF BIRDSFOOT TREFOIL.

-

© SOURCE = DF ss \ MS " F PRYF cv
A T e e \
'\ TOTAL 39 1.449 - 12.6
*+ 0 plock 3 0.284 0.095 2.82 - 0.0578
) TREAT 9 0.026 - 0.003 0.85  0.5801
ERRORl 27 0.908 0.034.
FINAL PERCENT SWARD OF BIRDSFOOT TREFOIL. L
‘ SOURCE DF sS MS- F PRYF cv
T TOTAL 39" 1.045 | Ea 15.0
BLOCK 3 0.069 . 0.023 | 0.97  0.4202
TREAT 9 0.331 0.037 1.54  0.1834
ERROR 27 0.644 0.024
. BIRDSFOOT TREFOIL FIDWER COUNTS.
( . swReE  DF sS MS F PROF - cv
o T - -
TOTAL 39 280469.9 _ 56.5
BLOCK = . 3 . 22251.5 7417.167 1.25°  0.3120 \
) " TREAT 9 97691.9 . 10;354.‘?56 1.83  0.1094
ERROR 27 160526.5 *  5945.426 ”
\ . ) ) &
2 ° \
. B}

105



SOURCE DF
TOTAL =~ 39
BLOCK 3
TREAT 9

ERROR’ 27

BIRDSFOOT TREFOIL SEED YIELD.

SOURCE DF
TOTAL 39
‘BLOCK 3

¥ \
TREAT 9
ERROR 27.

ss MS F
- \‘?N
56206 .9 J
3479.7 1159.900 s  ~ 0.98
J 3
20846.2 2316.244 1.96
- 31881.1 1180.782
1 &
ss MS F
4795.1 .
527.8 175.993 1,78
1597.5 177.500 1.80
2669.7 - 98.878
\ .‘ v
PERCENT GERMINATION OF BIRDSFOOT TREFOIL SEED. .
SOURCE  DF ss - MS _ F
TOTAL 39 _  3878.4 g
BLOCK 3 342.6 114.200° 1.46
TREAT 9 4?'ﬁ%429.4 158.822 2.04
FRROR 27 2106.4 ' 78:015
106

PROF -

cv
'54.5
", 0:4157
—"\ -
¢ 0.0851 .‘. Y
'
-,
. PRYF cv
_ 55.9
0.1749
0.1157 o
\
PRYF \” cv
20.2
0,3465
0.0742 )




e

°

'

K

v’

SEEDLING VIGOUR OF ‘GERMINATED BIRDSFOOT TREFOIL SEED.
- . o

SORCE  DF . =SS MS . F PRF-  CV
TOTAL . 39 0.514 o 26.9
BLOCK 3 0.031 0010 " 0.70  0.5609
TREAT 9 0.086 0.010 ~ . 0.65  0.7437
ERROR - 27 o.¥9*z 7 0.015
FINAL PERCENT CONTRIBUTION OF BIRDSFOOT TREFOIL TO TOTAL SPECIES BIOMASS.
SOURCE:  DF ss MS F PRSF cv
TOTAL 39 1.926 16.9
BLOCK 3 0.087 , 0.029  ©  0.72 . 0.5468
TREAT 9 0.761 0.085,, = 2.12 0.0638
ERROR 127 1.078 0.040
] °. + . -
. ! ’
. .
- ’
L -
) - b e T
107 -
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TABLE 8. INITIAL AND FINAL POPULATIONS OF QUACK GRASS AND FINAL ﬁOPULATIONS
OF BIRDSKFOOT TREFOIL RESULTING FROM THREE DILUTICNS OF GLYPHOSATE-
ROPE-WICK APPLIED TO THREE GROWTH STAGES OF QUACK GRASS (1982).

1

INITIAL PERCENT COVER OF‘QQACK GRASS.

- e

TREAT

ERRCR

DF

—

39

3

27

INITIAL PERCENT SWARD OF QUACK GRASS.

—— e e

TREAT

<

ERROR

DF

27

SS MS F
2.576

0.340 0.113 1.70
0.430 0.048 0.71
1.805 0.036

Ss MS F
1.924

0.259 0D.086 1.74
0.327 0.036 0.73
1.338

0.050

> / N il
FINAL PERCENT COVER OF TOTAL QUACK GRASS POPULATION. f

—— v o o o

DF

39

SS. . M

3.465 ‘

0.018 0.006

0.715 0.079

0.783 ~0.030
108

PROF cv
40.5
C0.1911
0.6912
PROF cv
! 16.2
0.1819
0.6757
AY
PRYF cv
77.3

0.3§Z;L. 0.8166

10.18

0.0001




¢ 3

[

FINAL PERCENT SWARD OF TOTAL QUACK GRASS POPULATION.

f

°

SOURCE DF ss MS F
TOTAL 39 0.983

BLOCK 3 0.018 0.006 0.65
'TREAT 9 0.715 0.079 8.56
ERROR 27 0.250 0.009

FINAL PERCENT COVER OF BIRDSFOOT TREFOIL.

SOURCE DF SS MS F
______ — —— e ——— A e o e e o e e R
TOTAL 39 3,349

BLOCK 3 0.034 0.011 0.13
TREAT 9 0.962 0.107 1.25
ERROR 27 2.353 0.087

FINAL PERCENT SWARD OF BIRDSFOOT TREFOIL.

SOURCE DF SS MS F
TOTAL 39 3.016

BLOCK 3 0.122 5.041 0.79
TREAT 9 1.504 .167 3.24
ERROR ¢ 27 1.390 0.052

‘109

.PROF cv
98.9
0.5913
0.0001
ROE "\
22.0
0.9404
0.3206
PROF "\
23.1
0.5106,~
J.0045
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TABLE 9. THE EFFECTS OF THREE DILUTIONS OF GLYPHOSATE ROPE-WICK APPLIED TO

THREE GROWTH STAGES OF QUACK GRASS ON RESULTING QUACK GRASS,

)

GROWTH STAGES AND RHIZOME BIOMASS AT THE END OF SEASON (1982).

!

FINAL PERCENT COVER_OF HEADED QUACK GRASS.

SOURCE DF ss MS F
TOTAL 39 0.896

BLOCK 3 0.007 0.002 0.23
TREAT 9 - 0.604 - 0.067 6.35
ERROR 27 0.285 0.011

FINAL PERCENT SWARD OF HEADED QUACK GRASS.

SOURCE DF ss MS \ F
TQTAL 39, 0.106

fay,
BLOCK 3 0.001 0.003 0.24
TREAT 9 0.070 0.008 T5.82
ERROR 27 0.036 0.001

FINAL: PERCENT COVER OF NEW GROWTH OF QUACK GRASS.
{ -

SOURCE * DF sS MS F
TOTAL 39 2.336
BLOCK C 3 0.094 — 0.031 1.48
TREAT 9 1.661 " 0.185 8.56
ERROR 27 0.581 0.022
—-’A‘;‘f e—— % 1
/ ®|*
110

- -

FROF cv
126.7
0.8760
0:.0001
PROF cv
- 131.6
0.8680
0.0002
" PROF cv:
85.3
0.2482
0.0001




FINAL PERCENT SWARD OF NEW GROWTH OF QUACK GRASS.

TREAT

ERROR

" DF

39

3

9

27

ri

. SS MS F PROF
0.461
0.019 0.006 1.29 0.2971
0.310 0.034 7.05 0.0001
0.132 0.005 )

QUACK GRASS RHIZOME NODE _NUMBER (#/.5m?).

TREAT

_ ERROR

27

53873.8
1000.9
37319.0

15553.9

- ey i o e ot e et

333.644
1146, 556

576.070

QUACK GRASS RHIZOME BIOMASS (gm/.5m).

e o o

TREAT

EPRCR

DF

27

——— i 2 o e e

614.89
24.38
359.97'

220.55

———— s - e Hire sy o

8.127
41.108 -

8.168

111

- — s i s

0.58 0.6357
7.20 0.p001

! RF
. 0.99 0.4102
503  -0.000%

- -

- ————— -

—— . -
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TABLE 10. THE EFFECTS OF EARLY, LATE, AND SPLIT APPLICATIONS OF SETHOXYDIM,
AND FLUAZIFOP-BUTYL ON LATE SEASON QUACK GRASS RHIZOME BIOMASS
“AND BIRDSFOOT TREFOIL SEED YIELD COMPONENTS (1981).

£

i

.

QUACK GRASS RHIZOME NODE NUMBER (#/.5m3).

o s o

TREAT
ERRCR

DF

18

QUACK GRASS RHIZOME BIOMASS

TREAT

ERROR ~

BIRDSFOOT TREFOIL FLOWER COUNTS (#/.5m?).

DF

27

$ 6

18

SS MS
10826.65

211.74 70.158
1378.17 229.695
9236.75 615.781

(gms/.5m2).

Ss MS
41993.17
4697.70 1565.900
9064.00 1510.667
28281.48 1568.416

DF

27
3
6

18

SS MS
19634 .68
1011.82 337.273
9170.93 1528.488
9451.93 525,107
-
\ -
112

- i s e e

0.11

0.32

- —— ot o 2

0.93

1.12

i e e e g

/

0.64

PROF cv

92.3
0.9502
0.9334 )}
A,
PROF cv
223.7
0.4505
* {
0.3988
PROF cv
, 36.6

0.5977-

2,91 o 0.0365 -




L)

SOURCE DF
TOTAL 27

" BLOCK 3
TREAT 6
¢ 18

SS MS
10685 . 86

179.57 559.857-
5053 . 86 842.310
3952.43 ' 219.579

TRDSFOOT 'TREFOIL SEED YIELD (gm/.im2).

SCURCE . DF

TOTAL 21
~ BLOCK 3
TREAT 6
ERROR 18

SS

P

6916.51
1384.56
2326.53

J205.42

- e s e e e

461.520

387.755

178.079

PERCENT GERMINATION OF BIRDSFOOT TREFOIL SEED.

SOURCE DF
TOTAL 27
BLOCK 3
TREAT 6
ERROR 18

sS MS
3708.96

' 229.25 76.427
262.71 43.785
3217.00 178.722

n3

—

01‘13

0.23

PROF

—— e g

10.0880

1 0.0122

-~

-0.0938

PROF 7,

-

o o o

59.4

-



SEEDLING VIGOUR OF GFRMINATED BIRDSFOOT TREFOIL SEED.

Ms F' PROF cv

SOURCE  IF ss

TOTAL -27 2163.42

BLOCK 3 817.14

_ TREAT 6 229.43

~  LERROR 18 1116.86

24.5
272.38 439 0.0174
38,238+ 0.62  0.7147

62.048 o

114




TABLE 11. THE EFFECTS OF EARLY, LATE, AND SPLIT APPLICATIONS OF SETHOXYDIM
T ' AND FLUAZIFOP-BUTYL ON POPULATION DENSITIES OF QUACK GRASS AND

BIRDSFOOT TREFOIL IN A MIXED SWARD (1981).

FINAL_PERCENT COVER OF TOTAL QUACK GRASS POPULATION. . \ ,
"~ . SOURCE  DF " ss MS F PROF o

TOTAL 27 0.6026 . - 53.9

BLOCK 3. 0.0743 - 0.025 1.23 0.3303

TREAT 6 0.185«‘”.1 0.031 1.53 0.2286

FRROR - 18 0.3432 0.020 ‘

o
FINAL PERCENT SWARD OF TOTAL QUACK GRASS POPULATION.

SOURCE DF Ss MS F PROF v
1 TOTAL 27 0.2377 < J . 6Lo
BLOCK 3 0.0492 0.016 3.8 0.0507
TREAT 6™ 0.1009 0.017 3.26 0.0255
ERFOR 18 0.0876 0.005 :
~—— .
_PERCENT CONTRIBUTION OF QUACK GRASS TO TOTAL SPECIES BIOMASS.
) somcE  oF ss Ms F . PRF cv
TOTAL 27 0.1503 » i - ] 87.9
" BLOCK 3 0.0077 ‘ 0.003 0.66  0.5872
. TREAT 6 0.0731 0.012 3.15 0.0272

. ERROR" 18. 0.0696 . 0.004 - &

S
”
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FINAL PERCENT COVER OF BIRDSFOOT TREFOIL.

-

SOURCE . DF Ss 1 MS - F  PROF cv’
- ToTAL 27 1.2688 12.3
BLOCK 3 0.3311 0.110 3.81 0.0296
. TREAT 6 0.4407 0.073 2.5 0.0613
ERROR 18 0.49211 ‘ 0.029 l
FINAL PERCENT SWARD OF BIRDSFOOT TREFOIL.
SORCE ~ DF .  SS MS F PRSF cv
A T ,f
TOTAL 27 0.5476 . 13.3
S BLOCK 3 0.1078 0.936 2.29 0.1149
” TREAT 6 0.1732 0.029 1.84 0.1506 o
¢ ERROR 18 0.2667 . \0.016

PERCENT CONTRIBUTION OF BIRDSFOOT TREFOIL TO TOTAL SPECIES BIOMASS.

SOURCE DF sS . Ms F , FPRF Cv__
—_— S —— - —— “ ; / -
TOTAL 27 0.9135"" / : 14.9
BLOCK 3 0.0475 0.016 - 0.50 0.6859
TREAT 6 0.2970 ©0.050 1.57 0.2138
‘ERROR 18 0.5688 0.032
i !
# &
116
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TABLE 12. A COMPARISON OF QUACK GRASé GROWTH TYPES PRESENT AT THE END OF
SEASON AFTER EARLY, LATE, AND SPLIT APPLICATIONS OF SETHOXYDIM
AND FLUAZIFOP-BUTYL (1981). ,

]

FINAL PERCENT COVER OF HEADED QUACK GRASS.

TOTAL
BLOCK
TREAT

ERROR

i

!

DF

27
3
6

18

1

ss MS
0.9116
© 0.0508 0.017
0.5570 0.093
0.3050 6.017
—

FINAL PERCENT SWARD OF HEADED QUACK GRASS.

ERROR

DF

27

18

ss MS
0.3234
0.0212 0.007,
f
0.1748 0.029
»

0.1274 0.007

FINAL PERCENT COVER OF STUNTED QUACK GRASS.

TOTAL
BLOCK

TREAT

DF

——

27

S8 MS
'0.3062 ‘
0.0275 0.009
0.2074 0.035

0.0713 0.004

P17

e s s e g

— o sy o

1.00

‘1011

0.11563

0.0023

——— o

0.1153

0.009%0

0.1102

0.0002

e

o e oo

260.8

cv

- -
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et

FINAL PERCENT SWARD 'OF STUNTED QUACK GRASS.

SOURCE  —DF¥ Ss - MS F PRYF cv
TOTAL 27 0.0478 92.8
BLOCK 3 0.0051 0.0017 2.57  0.0861
. TREAT 6 0.0309 0.0050 7.85 0.0003
ERROR 18 0.0118 0.0010 {
FINAL PERCENT COVER OF END-OF-SEASON NEW GROWTH OF QUACK GRASS.
SOURCE  DF sS MS F PROF cv
TOTAL o7 0.3350 58.4 ?
BLOCK 3 0.0236 0.008 0.67  0.5840.
( TREAT 6 _ 0.0489 0.008 1.40 0.2694
Wb .
ERROR 18 0.2125 0.012
FINAL PERCENT SWARD OF END-OF-SEASON NEW GROWTH OF QUACK GRASS. -
' SOURCE DF Ss - MS F PROF cv
TOTAL 27 0.0859 * f 65.6
BLOCK 3 0.0070 0.092 ' 0.93 0.4484
TREAT 6 0.0336 0.006 2.22 0,0884 i
ERROR 18 0.0454 0.002
\ = [ ]
!
< :
D
118
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TABLE 13. AN INITTAL COMPARTSON OF TREATMENT PLOTS A YEAR AFTER TREATMENT
-WITH SETHOXYDIM AND FLUAZIFOP-BUTYL FOR RESIDUAL CONTROL OF

QUACK GRASS (1982).

INITIAL FéRCENT COVER OF QUACK_GRASS.,

SOURCE DF _ss MS F

TOTAL = 27 0.9917

BLOCK 3 0.0432 0.014 0.35
T 6 0.2059 0.034 - 0.83

ERROR 18 0.7426 0.041

: L4
INITIAL PERCENT SWARD OF QUACK GRASS.

SOURCE DF SS ' MS F

TOFAL 27 . 0.8502

BLOCK  *3 - 0.0869 £ 0.029 0.82
TREAT 6 0.1241 0.021 0.58
ERROR 18- 0.6392 "0.036 ‘

INITTAL PERCENT COVER OF BIRDSFOOT TREFOIL.

SOURCE DF Ss M- . F
TOTAL 27 . 0.2527

BLOCK 3 0.0296 0.010 1.11
TREAT . 6 0.0628 0.010 1.18

ERROR 18 0:1602 : 0.008

119

PROF cv .
21.6
0.7903 ,

325
0.5019 _
0.7396

, S‘ '
PROF cv

122.0
0.3716 .

iy

0.3623



INITIAL PERCENT SWARD OF BIRDSFOOT TREFOIL.

DF

——y

27,

3
6

18

N

INITTAL PERCENT COVER OF BROADLEAF WEEDS .

T g

TREAT
ERROR

DF

27

3

-~

6

-18

INITIAL "PERCENT \SWARD OF BROADLEAE WEEDS.

DF

18’

" 8§ MS F
10,0694

0.0114, 0.004 . 1.69

0.0175 0.003 1.29

0.0405 0.002 ,

ss MS . F

1.7419 \ ’

0.1490 0.050 0.70

0.3119° 0.052 - 0.73

A%

-1.2809 0.071

SsS MS F

0.6472 ’

0.0723 0.024 1.0%
0.1461 - . 0.024 . 1.02
~ 0.4288 0.024 )

7
. 120

PROF cv
120.6
.0.2046
0.3099
PRIF ' v
#8.5
0.5653
'0.6311
-
. PROF cv
- 35.3
0.4104
0.4426
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'TABLE 14. A COMPARISON OF MID-SEASON SPECIES POPULATIONS AFTER EARLY,
LATE, AND SPLIT APPLICATIONS OF SETHOXYDIM AND FLUAZIFOP-
BUTYL (1982). .

MID-SEASON PERCENT COVER OF TOTAL QUACK GRASS POPULATION .

-

SOURCE ~ DF. ss MS F ov
e ’ ’
TOTAL - 27 2.5875 . 33.4
BLOCK 3 0.2072 0.070 1.03  0.4017
TREAT 6 1.1764 0.196 2.93  0.0356
ERROR - 18 1.2048 0.067
. MID-SEASON PERCENT SWARD OF TOTAL QUACK GRASS POPULATION. '
SOURCE DF S8 MS F PRYF cv
TOTAL 27 1.5357 ) 31.8
BLOCK 3 0.1812 . d.060 1.86 0.1721
TREAT - 6 0.7711 0.129 3.96  0.0106
ERROR 18 0.5835 0.032
MID-SEASON PERCENT COVER OF BIRDSFOOT TREFOIL. .
SOURCE  DF ss MS F | PROF - cv
TOTAL 27 0.7%260 68.2
BLOCK 3 0.0719 © - 0.024 1.02  0.4069
TREAT 6 0.2310 - 0.039 1.64 0.1938
ERROR 18 0.4230 0.024 “ )
S
\



. MID~-SEASON PERCENT SWARD OF BIRDSFOOT TREFOIL.

ERROR

MID-SEASON

—— o et s

TREAT

ERROR

DF ss MS F PROF cv
27 0.4472 80.3
3, ;550324 0.011 0.72 0.5505
6 0.1461 0.024 1.63 0.1960
18 0.2687 0.815 ,
PERCENT COVER OF BROADLEAF WEEDS.
< DF R . SS MS F PRXF cC
27 . 1.8538 34.2
3 0.6549 0.218 5.92 . 0.0054
6 0.5353 0.089 2.42 0.0682
18 0.6636 0.037 ;
PERCENT SWARD OF BROADLEAF WEEDS.
. i /
DF ss MS - F PROF cv
27 "0.9757 41.7
3 0.3197 ¢ 0.107 * 5.26 0.0088
6 0.2913 < 0.049 2.40 0.0704
18 0.3647 0.020 °
- o
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TABLE 15. A OOMPARISON OF FINAL SPECIES POPULATIONS AFTER €ARLY, LATE,
AND SPCIT APPLICATIONS OF SETHOXYDIM AND FLUAZIFOP-BUTYL
{1982).

FINAL PERCENT COVER OF TOTAL QUACK GRASS POPULATION.

SOURCE DF

TOTAL 27

BLOCK 3

TREAT 6
{

ERROR 18

FINAL PERCENT

g e e S it e

3.9202
0.1689

2.1670

1.2843

- —— - ———

—————

.76

w

SWARD OF TOTAL QUACK GRASS POPULATION.

SOURCE DF
TOTAL 27
BLOCK 3
TREAT 6
ERROR 18

0.036

TOTAL 27
BLOCK 3
TREAT, 6

s e o o .

2.7753
0.1462
1.7961

0.8330

B N L

0.81

6.06

0.5156

0.0017

0.5030

0.0013

. e o

- s o

-



FINAL PERCENT SWARD OF BIRDSFOOT TREFOIL.

SOURCE DF
TOTAL 27
BLOCK 3
TREAT 6
ERROR 18 -

FINAL PERCENT

SS MS
0.8466
0.0618 0.021
0.5368 0.089
0.2480 0.014

COVER OF BROADLEAF WEEDS.

TOTAL 27

»
BLOCK 3
TREAT 6
ERROR 18

(R

SS MS
0.9559
0.0098 0.003
%.4591 0.077
0.4870 0.027

FINAL PERCENT SWARD OF BROADLEAF WEEDS .

SOURCE DF

-
TOTAL 27
BLOCK 3
TREAT 6

' ERROR 18

ss us
S
1.6483
0.1257 0.042
" '0.3882 0.065
1.1343

“0.063

124

~f

1,49

6.49

vy oy

0.12

2.83

0.67

PROF cv.

4.1
0.2498 ,
0.0009 .

.

PROF C ooV

70.9
0.9463
0.0405
PROF oV

151.6
0.5843

1,037  0,4399
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TABLE 16. A COMPARISON OF -FINAL GROWTH STAGES OF QUACK GRASS POPULATION
AFTER EARLY, LATE, AND SPLIT APPLICATIONS OF SETHOXYDIM AND
FLUAZIFOP-BUTYL (1982).

- LT W
FINAL PERCENT COVER OF HEADED QUACK GRASS.

SOURCE DE
TOTAL 27
BLOCK 3
TREAT 6
ERROR 18

SS MS
s 1 ‘4758
0.0056 0.002
1.4363 0.239
0.0%34 0.002

-

FINAL PERCENT SWARD OF HEADED QUACK GRASS.

BLOCK 3
TREAT 6
- ERROR 18

- e ey o s e .

0.2096
0.0008
0.2038

0.0049

——— s o o

0.0002
0.0340

0.0010

FINAL PERCENT COVER OF STUNTED QUACK GRASS.

SOURCE DF
TOTAL 27
BLOCK 3
TREAT 6
ERROR 18

SS " MS
1.4441
0.0219 0.007
'1_0 3617 Ou227
0.0605 0.003

<

125
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- iy e

123.42

o o o

a.18

67.56

0.0001

- o e i

0.4155

0.0001

- - s o

0.1262

0.0001

- -

— - ——

- e -



. FINAL_PERCENT SWARD OF STUNTED QUACK GRASS.

!

18

TREAT

ERROR

DF

e

TREAT

ERROR

DF

27

18

S8 MS F-
. 0.2587
0.0088 0.003 2,33
0.2274 _ 0.038 ~ 30.22
0.0226 0.001
OF NEW GROWTH OF QUACK GRASS.
SS NS F
" 2.8869
0.1206 0.040 0.56
1.4718 0.245 3.41
1.2945 - 0.072
\
EINAL PERCENT SWARD OF NEW GROWTH OF QUACK CRASS.
SS ©MS F
1.0212
0.0705 0.024 0.66
0.3137 0.052 1.48
0.6370 0.035
126
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\\
PROF cv
) 61.0
0.1089
0.0001
~
PROF cv
24.5
0.6488
0.0199
PROF cv
33.2
0.5846
0.2414
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TABLE 17. A COMPARISON. OF QUACK: GRASS RHIZOME BIOMASS AND PERCENT -
CONTRIBUTION OF SPECIES TO TOTAL ABOVE GROUND BIOMASS AFTER

EARLY, LATE, AND SPLIT ARPLICATIONS OF SETHOXYDIM AND

FLUAZIFOP-BUTYL (1982}.

QUACK GRASS RHIZOME NODE NUMBER PER EXCAVATION.
\ >

SOURCE DF ss MS ¢ E i\ PROF cv
- ~TOTAL - 27 - -~ 95937.86 ) - 336
BLOCX 3 10290.43 3430.143 1.30 0.3054
TREAT 6 38107.86 6351.310 . 2: 10 0.0696
/ ERROR 18 47539 .57 2641.087
]
QUACK GRASS RHIZOME BIOMASS PER EXCAVATION. y
SOURCE DF SS MS, F PROF cvV
. T S T T ) i
- TOTAL 217 1607.32 36.1
~ BLOCK 3 299.81 99.937 3.25 0.0462
TREAT 6 753.51 125.585 1,08 . 0.0093
ERROR 18" 554.01 s0.718
—_— ’
.~ PERCENT CONTRIBUTION OF QUACK GRASS TO TOTAL SPECIES BIOMASS. N
b SOURCE ~ DF ss MS F PROF oV
TOTAL 27 '3.8321 ¢ 29.5
BLOCK 3 0.6853 0.228 - 4.18  0.0206 °
TREAT 6 . 2.1640 0.361 6.61 ‘0.0008
ERROR 18 0.9828 1 0.055 M
3 |
i s
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PERCENT CONTRIBUTION OF BIRDSFOOT TREFOIL TO TOTAL SPECIES BIOMASS.

SOURCE DF ss MS | F PROF oV -
TOTAL 27 1,5492 " 60.9
BLOCK 3 0.3091 0.103 3.72 0.0306 y
TREAT 6 0.7413 0.124 4.46 . 0.0062

ERROR 18 0.4988 0.028

PERCENT CONTRIBUTION OF BROADLEAF WEEDS TO TOTAL SPECIES BIOMASS.

SOURCE DF AS MS F PROF cv
/ )
TOTAL 27 0.1043 71.1
BLOCK 3 . 0.0229 . 0.008 2.62 0.0826 -
TREAT 6 % 0.0290 0.005 - 1.66 0.1878
ERROR 18 0.0524 0.003
“
i
I 1)
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TABLE 18. SPRING POPULATIONS OF SPECIES RESULTING FROM FALL TREATMENTS OF
DALAPON, PRONAMIDE, SETHOXYDIM, AND FLUAZIFOP-BUTYL (1982).

INITIAL PERCENT COVER OF QUACK GRASS) (FALL SPRAYED).

)

- SOURCE  DF ss MS F PROF cv
TOTAL 23 1.3208 38.0
. BLOCK 3 0.2229 0.074 = 3.20 0.0536
] TREAT 5 0.7502 0.150 °  _6.47  0.0021
ERROR 15 0.3477 0.023 ‘
INITIAL PERCENT SWARD OF QUACK GRASS (FALL SPRAYED).
‘ SOURCE DF ss MS F PR>F cv
R — e [
: - TOTAL \ 23 1.4831 , 11.3
ht BLOCK 3 0.0642 0.021 0.55 0.6561 ©
- TREAT 5 0.8355 0.16% ' 4.30  0.0126
ERROR 15 0.5835 0.039
INITTAL PERCENT COVER OF BIRDSFOOT TREFOIL (FALL SPRAYED).
. SOURCE ~ DF ss — \MS P PRYF cv
TOTAL 23 0.0246 ’ 177.1
A BLOCK 3 0.0021 0.0007 0.51 0.6811
TREAT 5 0.0021 ~'0.0004 0.31 0.9017 '
- mror | 15 0.0205 0.0010
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INITIAL PERCENT SWARD OF BIRDSFOOT TREFOIL (FALL SPRAYED).

SOURCE DF ss Ms F
TOTAL 23 0.0907

BLOCK 3 0.0132 0.004 0.98
TREAT 5 0.0102 0.002 0.45
ERROR 15 0.0673 0.004

«

INITIAL PERCENT COVER OF BROADLEAF WEEDS (FALIL SPRAYED).

SOURCE DF sS

TOTAL 23 1.0180
BLOCK 3 0.1073
TREAT 5 0.1439
ERROR 15 0.7668

INITIAL PERCENT SWARD OF BROADLEAF WEEDS (FALL SPRAYED).

MS F
0.036 0.70
0.029 " 0.56
0.051

|

SOURCE DF ss
TOTAL 23 . 2.1834
BLOCK 3 0.1203
TREAT 5 1.1240
ERROR 15 0.9391

M3 F
0.040 . 0.64
0.225 3.59
0.063

130

PROF cv
198.1

0.4287

0.8037 °

PR>F cC

e ——
48.4

0.5666

- 0.7269

PRYF cv-
43.1

0.6005

0,0246
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TABLE 19.

FINAL POPULATIONS OF SPECIES IN A MIXED SWARD RESULTING FROM
VARIOUS TREATMENTS WITH DALAPON, GLYPHOSATE, PRONAMIDE,
SETHOXYDIM, FLUAZIFOP-BUTYL, AND HALOXYFOP-METHYL (1982).

FINAL PERCENT COVER OF TOTAL QUACK GRASS POPULATION.

st s e g

TOTAL
BLOCK
TREAT

ERROR

DF ss MS F
43 ' 8.,6962

3 0.4167 *0.139 1.82
10 5.9859 0.599 "+ 7.83
30 2.2936 0.076

>

FINAL PERCENT SWARD OF TOTAL QUACK GRASS POPULATION.

- TREAT

ERROR

DF SS MS
43 . 3.5074
3 0.1800 0.060
10 2.4156 0.242
0.030

30 0.9119

1
»

FINAL PERCENT COVER OF BIRDSFCKH;TREFOIL.

. g o o oy

TOTAL
BLOCK .

TREAT

DF — 85— MsS

43 1.8953

.3 0.0620 0.021

10 1.1270 0.113
(4

30 0.7062 0.024

131

7.95

- e

0.88

4.79

——— —

0.1654

0.0001

———

e s

PROF cv
54.3
0.4633

0.0004



FINAL PERCENT SWARD OF BIRDSFOOT TREFOIL.

SOURCE DF
TOTAL 43
BLOCK 3
TREAT 10
ERROR 30

FINAL_PERCENT

ss /,/"”‘#-—“Ms

/'

1.0612

0.0101 0.003
0.6655 0.007
0.3755 0.012

COVER OF BROADLEAF WEEDS.

SOURCE DF SS . MS
TOTAL ~ 43 4,5198

BLOCK . 3 '0.8950 0.298
TREAT - 10 1.6670 0.167
ERROR 30 1.9578 0.065
FINAL PERCENT SWARD OF EROADLEAF WEEDS.
SOURCE DF SS MS
!
TOTAL 43 3.2326
BLOCK 3 0.0598 ©0.020
TREAT 10 1.6489 0.165
ERROR 30 1.5238 0.051

- K

- A

132
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0.27
5.32

17 e s e i e

4.57

2.55

e e s s s

0.39

3.25

PROF CCcv
o f(‘
66.5
0.8465
0.0002
PROF cv
36 08
0.0094
0.0230
PROF cv
47.3
0.7591
0.0060
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TABLE 20. A COMPARISON OF FINAL QUACK GRASS GROWTH TYPES RESULTING FROM
VARIOUS TREATMENTS WITH SETHOXYDIM, FLUAZIFOP-BUTYL, PRONAMIDE,
DALAPON, ROPE-WICK APPLIED GLYPHOSATE, AND HALOXYFOP-METHYL

(1982).

FINAL PERCENT COVER QF HEADED QUACK GRASS.

o e et s

&
. FINAL PERCENT SWARD

DF 83 MS
43 2.0668

-3 0.0670 0.022
10 1.4138 - 0.141
30

0.5861 0.020

OF HEADED QUACK GRASS.

- s e e ot e

ERROR

FINAL PERCENT COVER OF STUNTED QUACK GRASS.

S i S T i

DF Ss MS
43 0.5631

3 0.2895 0.097
10 0.3694 - 0.037
30 0.1647 0.006

DF 8s - MS
43 0.5631 !
3 0.0289 0.010
10 0.3694 - 0.037
30 ° 0.1647 0.006

{

133

(%

F PR>F Ccv

—— s oo e

1.14 0.347% -

7.24 0.0001

“ PR>F cv

B e ot o aie e

114.5
1.76 0.1766

6.73 . 0.0001

" F PROF . cv

114.5
1.76 0.1766
6.73 0.0001
E S

-
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-,

BLOCK
TREAT

ERRCR

DF

30

30

TREAT

ERRCR

DF

43

<10

30
\

-

DF
43

3
10

30

s8 Ms b F PROF oV
0.8484 _ 160.6
0.0464 0.015 SNRTIL 0.3454
0.3985 0.040 1.96 0.0103
0.4035 0.034 ‘

¢ | lo - \
FINAL PERCENT COVER OF NEW GROWTH OF QUACK GRASS.

sS MS F PRSF cv
5.1251 44.5
0.2643 0.088 1.55 0.2214 4
3.1584 0.316 5.57 0.0001
1.7024 0.057

— ' Y
FINAL PERCENT SWARD OF NEW GROWTH OF QUACK GRASS.

SS ©MS F' PRYF cv
3.1375 46.5
0.0276 0.009 0.18  0.9085

' 7]
1.5861 0.159 - 3.12 0.0076 ,
1.5238 0.051 B !

i
3 " .,.;):‘4
A u
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TABLE 21. MID-SEASON COMPARISON OF QUACK GRASS AND BIRDSFOOT TREFOIL
¢ POPULATIONS RESULTING FROM VARIOUS APPLICATIONS OF ROPE-WICK
APPLIED GLYPHOSATE, SETHOXYDIM, F'LUAZIFOP—BUTYL 'y AND
HALOXYFOP-METHYL (1982)

hd A

MID-SEASON PERCENT COVER OF QUACK GRASS. .

SOURCE  DF ss MS F PROF =~ CV
TOTAL Y }\ 2.0551 , ' ' 30.1
BLOCK 3 0.0531 0.018 ©0.37  0.7728

‘mEar 8 0.8626 " 0.108 S 2.27 0,057

ERROR 24 1.1392 0.048 ,
MID-SEASON PERCENT SWARD \op QUACK GRASS.

SOURCE ~ DF ss ms F F o RF
----- - -- ————— Eanad
TOTAL 35 1.1899 , , 53.0
BLOCK 3, 0.0882 0.029 076 0.5273

TREAT 8 0.1734 0.022 0.56  0.7993

ERROR 24 0.9283 0.039 ‘

MID-SEASON PERCENT COVER OF BIRDSFOOT “TREFOIL.
SOURCE  DF S . MS F- PROF cv
------ -— \ m—— -
TOTAL 35 3.8829 ' ' | 23.2
BLOCK 3 0.5530 " 0.184 2.67  0.0703

TREAT 8 1.6730 0.209 ' 3.03  0.0168"

ERROR 24 , 165 0.069 .
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MID-SEASON PERCENT SWARD OF BIRDSFOOT TREFOIL.

[t

SOURCE ' DF 58 MS « F ‘PROF cc
"TOTAL 35 1.6992 " 31.4
BLOCK 3 0.2473 0,082 1.83 0.1678

4
%EAT 8 0.3733 0.047 1.04 0.4358
ERROR -, 21 1.0785 0.045

[
*

*y




TABLE 22.

END-OF-SEASON COMPARISON OF QUACK GRASS AND BIRDSFOOT TREFOIL
POPULATIONS RESULTING FROM VARIOUS APPLICATIONS OF ROPE-WICK

APPLIED GLYPHOSATE, SETHOXYDIM, FLLAZIFOP—BUTYL AND
HAUJXYFOP—METHYL (1982).

END-OF-SEASON PERCENT

COVER OF QUACK GRASS.

'\ SOURCE  DF sS MS F
TOTAL 35 3.5369
BLOCK 3 0.4041 0.135 1.64
TREAT ‘8 1.1636 0.145 1.77
ERROR 21 1.9692 0.082 |,
_ END-OF-SEASON PERCENT SWARD OF QUACK GRASS.
K SORCE  DF SS MS F
- \ e - mTmees TTEmEmes
e TOTAL 35 0.8551
, BLOCK 3 0.0549 0.018 1.66
TREAT 8 0.5353 0.067 6.06
./ ERROR 24 0.2649 0.011
@;—,OF-SEAS(SN PERCENT COVER OF BIRDSFOOT TREFOIL.
SOURCE  DF SS MS F
’ B e e e
TOTAL ' ° 35 3.2930
b . BLOCK 3 7 0.1659 0.055 0.70
’ TREAT 8 1.2256 0.153- 1.93
ERROK 24 1.9013 0.079
- * .
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0.2022

0.0003

——— - v asle
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END-OF-SEASCN PERCENT SWARD OF BIRDSFOOT TREFOIL.

DF 8s

35
3
8

ERROR 24 0.5756 0:024 —-«—

»
PERCENT CONTRIBUTION OF QUACK GRASS TO TOTAL SPECIES BIOMASS.

SOURCE * DF SS . MS F PROF
______ - : — .
TOTAL 35 0.4471

BLOCK . — 3—  0.0275 0.009 0.82 0.4937
TREAT 8 0.1522 0.019 © 1,71 0.1480
ERROR 24 '0.2674 0.011

PERCENT CONTRIBUTION OF BIRDSFOOT TREFOIL TO TOTAL SPECIES BIOMASS.

»

SOURCE ~ DF " S8 s . F PROF
______ - SELINE
TOTAL 35 0.9406
BLOCK 3 0.0436 0.015 0.58  0.6327
, .
TREAT 8 © 0.2967 © 0.137 1.48 0.2151
ERROR 24 0.6002 \ 0.025
[ 4
&
&
-
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TABLE 23. A COMPARISON OF THE EFFECTS OF GLYPHOSATE, SETHOXYDIM,
HALOXYFOP-METHYL, AND FLUAZIFOP-BUTYL ON FINAL GROWTH'

TYPES OF QUACK GRASS (1982).

FINAL PERCENT COVER OF HEADED QUACK GRASS.

SOURCE DF ss MS F
TOTAL 35 2.4971

BLOCK 3 0.0506 0.017 1.39
TREAT 8 2.1541 0.269 22,10
ERROR 2" 01,2921 0.012

FINAL PERCENT SWARD OF HEADED QUACK GRASS.

SOURCE DF SS MS F
TOTAL 35 0.3160

BLOCK 3 0.0t03 0.003 1.90
TREAT 8 0.2622 0.033 18.09
ERROR 24" 0.0435 0.002

FINAL PERCENT COVER OF STUNTED QUACK GRASS.

SOURCE DF SS MS F
TOTAL 35 0.9823

BLOCK 3 0.0038 0.001 0.08
TREAT 8 0.5859 . 0.073 3.38
ERROR 24 0.3926 , 0.016
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£.0001
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0.1558

0.0001

——— .

0.9720

0.0020
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FINAL PERCENT SWARD OF STUNTED QUACK GRASS.

i

P A Ll AN
I AR

‘3

SOURCE  DF ss MS F PROF cv
TOTAL 35 0.0971 57.3
BLOCK 3 0.0018 0.0006 0.47 0.7065
TREAT '8 0.0638 0.0080 6.49 0.0030
ERROR 24 0.0315 0.0010
FINAL PERCENT COVER OF NEW GROWTH OF QUACK GRASS. ‘
£ Y
SOURCE DF SS MS F RYF cv
v
TOTAL 35 2.3937 - 38.1
BLOCK 3 0.1227 0.041 1.26 0.3111
TREAT 8 1.4902 0.186 5.73 0.0004
ERROR 24 0.7807 0.032
FINAL PERCENT SWARD OF NEW GROWTH OF QUACK GRASS.
SOURCE DF sS MS F PROF cv
TUTAL 35 0.3604 48.9
“BLOCK 3 0.0187 0. 006 0.91 0.4530
TREAT 8 0.1762 0.022 3.19 0.0130
ERROR , - 24 0.1654 0.007
5 ;-
o ¢
//
//
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