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ABSTRACT 

-
M.Sc. J • A. MACQUARRIB PlAnt Science 

CONTROL OF QUACK GRASS' IN BIRDSFOOT TRBFOIL 

Various chemlcals were evaluated at Macdonald Colilege for 

the select~ve control of quack grass (Agropyron repens. L. 
6 

Beauv.) withIn stands of bl~dsfoot trefoil (Lotus cornlculatus' 

L. cv. Leo). Broad appll.CatIons of the selectIve' herbIcIdes 

pronaml.de, dalapon, sethoxydlm, fluazIfop-butyl, haloxyfop-

'methyl, and dIrected applIcatIons of the non-selectIve herbIcIde 

glyphosate were compared. EvaluatIon parameters conslsted of 
" 

fIrst season control of both rhIzome and foliar populatIons of 

quack grass and follar populatIons the followlng season. In 
1\ .. 

addItion ta quack grass 'control, possible phytOtoxlC effects of 

the herblCl.des on the follar growth and seed production of 

blrdsfoot trefoll were examIned. 

Two dIrectIonal rope-wlck applIcatIons of glyphosate were 

superior in reducing quack grass foliar and rhIzome populatIons 

when appiled at an early stage of quack grass growth. There was 
j 

no sl~nIficant dIfference among the three.concentratlons of 

glyphosate to water (1:1, 1:2, and 1:3). It was concluded that 

the lowest concentratIon glypnosate to water (1:9) would be most 

economical. Sllght damage occurred to the trefoll due to 
, 

dripPIng of glyphosate from -the wIck apparatus although drlpplng 

was reduced wIth a polyester/acrylic type wIck. 

Among the selectIve herbIcides, sethoiydim and fluazifop-
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but yI were superio,r wi th the former prov~ding somewhat better 

èontrol. Fall applied sethoxydim at 0.8 kg/ha was the most 

1bffective in reducing quack grass population~ the fol~owing 

spring. Faii applied fluazifop-butyl at 0.6 kg/ha was less 

effective. Early sprlng applications,to the 3-4 quack grass leaf 

stage of the~wo herblcldes at the sarne fall rates provlded sorne 

short terrn control with later appllcatlons (5-leaf and later) 

being ineffectlve. 
, ( : 

Sprlng appllcatlons r,esulted ln early , 

stuntlng of the quack grass wlth some reductlon in fall regrowth. 

Pron~mlde resul~ed ln Inferl~r qaack grass control when 

applled both ln fall ~nd sprlng-at the recornmended rate. While .. 
fall applled pronarnlde caused sorne reductlon ln the followlng 

year's quack grass, sprlng applled pronamlde was totally 

ineffectl ve . 

Dalapon was baslcally an Ineffectl\e treatment ln the .. 
absence of cultlvatlon. It lS suggested t'hat sorne control Wl th 

~alapon may result waere post treatrnent cultlvatlon lS possIble. 

Haloxyfop-methyl was evaluated less extenslvely, therefore 

no concluslons were drawn. However, sorne prellm~nary results 

t 
from early sprlng appllca~lons of Q.15 ta 0.5 kg/ha indlcate that 

this herbIcIde has potentlal. 

seed production! 
\ 

None of the bIrdsfoo~'trefoll ve~etatLve or 

parameters were adversely affected by any of the selective 

herbIcides. 
;' 
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RBSUME 

M.Sc'. '3. A. ~CQUARRIB 

LB CONTROLE DU CHIBNDENT DANS LOTIER 

Plant Science 
Sol 

<-

Au college Mapdonald dlfférents prodults chlmlques furent 
, 

evalués qU,ant à leur efflcac1 té de controle sélectlf du chlendent 

(Agropyron repens (L.) Beauv.) à l'intérieur de populat10ns de 

lotier (Lotus corn1culatus L.) Leo cul~ivar. La comparalson fut 

falte entre l'appllcat1on générale des herblcIdes à tl~re 

sëfect1fs - pronamlde, dalapon, sethoxydlm, fluazlfop-butyl, 

haloxyfop-methyl- et de l'appllcation dlrlgée de l'herb1clde non-

s~ectlf glyphosate. Les paramètres évalués conslstaient du 

controle de chlendent à l'interleur des populat1ons rh1zome et 
, 

feuillée durant leur premlère sa1son de cr01ssance et la salson 

SUlvante, le controle de chlendent dans les populatlons ~ 

feulllées seu~ement. A1nsl que le controle de chlendent, les 

effets phytotoxlques de ces herblcides sur la crOlssance du 

lotler et sur sa productlon de gralnes furent examinés . 

Ce fut surtont l'herhlclde glyphosate, appliqué par moyen de 

mèche à deux sens au tont prem1er stage de croissance du 

~hlendent,.qu1 fut le plus ,efficace à c~ntroler celui-ci dans les 

populatlons rh1zome et feulllée. La dispar~té fut mlnlme dans 

les résubtats rapportés par les concentratIons de solutIons 1: 1, 

1:2 et 1:3 'de glyphosate et eau. Il a donc fallu conclure que la 
~ ~ 

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

économlque. 

v 
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L'égonttement de glyphosate de la mèche endomnagealt un peu 

le lotier m~is ce dommage fut réduit en remplaçant la mèche de 

nylon par une mèche en pOlyester!acrYlique. 

" De tons les hèrbicides sélectlfs essayés"le sethoxydlm et 

le fluazifop-butyl étaient supérieurs en efflcaclté, le premier 

étant Meme plus efficace que le deuxième. Les applfcatl0ns à" 
.. 

l'automme plutot que celles du prlntemps, appllqueés à 0.8 kg/ha, 

é~aient les plus effectlnes à rédulre la crOlssance de chlendent. 
)0 

Le fluazlfop-butyl appllqué de la meme manlère fut mOlns 

efflcace. L'appllcatlon fot le prlntemps de ces deux herblcldes 

au stage 3-4 feullles de chlendent donna du controle à court-

terme tandlS que les appllcatlo'ns plus tardlves (stage 5 feuliles 

on plus) furent tont à falt lnefflcaces. Les appllcatlons 

prlntanlères réusslsèrent à rabougrlr blen vlt~ la Cr01S~QnCe de 

chien-dent et à rèdulre un 'peu la crOlssance nouvell~ de 

l'automme. 

L'herblclde pronamlde appllqueé au prlntemps et a l'automme 

tel que recommandé donna de pauvre~ r~sultats. Tandls que l' 

appllcatl0n à l'a~tomme réusslt à reduire la crOlssance de 

chiendent L'année sUlvante, l'appllcatlon au prlntemps eut aucun 

effet. 

Le traltement avec dalapon fut tout à falt lneffectlf dans 

l'%bse~ce de cultivatlon. Il fut suggéré que le controle avec 

dalap'on pourral t réussir là où le trai tement sera SUl vi par la 

cultivation' 

L'évaluation de l'herblélde haloxyfop-methyl fut mOlns 

elaborée donc on arrivalt à aucune conclusion. Toutefols 

quelques résultats prélimlnalres rapportés par les applications 

vi 



,e 

• 

f 

• 
.. 

o 

. \ 

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

',Les paramètres végétatives et reproductive's du lotier ne 

~ubir~nt aucuns effets adverses dus à l'usage de ces herbicides. 

sélectifs . 
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CHAPTBR 1 

INTRODUCTION 

It lS the responslbillty of the Plant Science Department of 

Macdonald College to main tain stocks of '~eo" birdsfoot trefo1.1 - , 

breeder seed. In 1979 the Slze of the Leo breeder seed 

productIon plot was Increased fbr greater seed proJuctl0n 

purposes. The slte chosen was an lsolated hay meadow located ln 

the ~acdonald College Arboretum. 

plantlng of the trefol1 occurred ln the same growlng season, 

therefore there was not sufflclent time for proper weed control. 

The trefoil was row seeded in w1.dths of 20, 40, and 100 cm in 
• 

different areas of the plot. In the resulting stand of blrdsfoot 

there was a severe Ihfestation of qU~Qk grass. 
~ 

trefOll, 

\ row cultlvation was possible at the wider spaclngs, but not at 

Between 

Il 

the narrow spaclngs. ApplIcations of dalapon ln the early spr1.ng 

of 1980 did not suppress the quack grass sufficlently. 

-In the autumn of 1980, a prellminary experiment was . 
• 

established ln the fleld ta compare efflcacy of several 

herblCldes ln the control of quack grass. In add1.tion, posslble 

phytotoxic effects of the herbIcides on the birdsfoot trefoil 

were examined. 

The obJectlves of this proJect were to evaluate the efficacy 

of the herblcides pronamide, dalapon, sethoxydim, fluazlfop-

1 
1 



o 

. 
but yI, rope-wick applied glyphosate and haloxy~op-methyl for 

, quack grass control in establ~ed birdsfoot trefoil breeder seed 

production plots. Altbough c6ntr~1 of the quack grass was the 

main priori ty, evaluat lon of possible phy'tOto~IC effects on the 

trefoil was also an important consideration. 

A8 the trefoli was being grown for seed productIon, forage 

yield of-the trefoll was not considQred. t -. ? 
It was expected that if 

the quack grass was effectively controlled, seed Y4eld of the 

trefoil should Increase due to the absence of competitIon from 

the quack grass. In order to fully ~valuate the control of quack 

grass, rhIzo~e populatlon~ as well as top grbwth were compared 
. , 

among treatment plots. The evaluatlon crlterla conslsted of 
~ 

qùantltatlve measurements of above ground popul~tlons of.quack 

--
grass rhIzome populatIons among check and treatment plots. 

Effects of treatments on the bIrdsfoot trefoll were eva~uated 

after quantitative measurements of seed Yleld, seed germInàtion, 
. 

seedling.vIgOr, number of flowers Initiated, and pollen fertility 

were analyzed. \ 

, 

) 

. \ 

, \ 
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CHAPTER II 

LITBRATURB REVIBW 

1. Blrd'sfoot trefoil 

Seaney and Henson (1970) have described in detail, birdsfoot 

trefoil. The genus Lotus conslsts of a diverse group of annual 

\ 
and perennIal speCIes wIdely dlstrIbuted throughout the world. 

The most Important specles used for forage productlon ln Canada 

and the UnIted States is bIrdsfoot trefoil, Lotus cornlculatus L. 

BIrdsfoot trefoll lS a broad leaVed, long llved herbaceous , 

perennlal wlth a weIL developed, branchlng taproot, and few to 
J 

~many stems develoPlng from each crown. It lS generally slmllar 

to alfalfa, although dlfferences ln rooting depth and 

dlstrlbutlon may result in bIrdsfOft trefoli being more 

persIstent than alfalfa on shallow poorly dra1ned soils. 

1.1 Morphology 
.. 

_ There is cons1derable variation in leaf and stem morphology 

with1n ~ cornlculatus. Growth habit of stems May be prostrate, 

asCendlng, or erect. Branching always oacurs at the leafaxis of 

main and secondary stems, and the ~mount and symmetry of 

branching varies. Under good growing conditions st~ms may reach 

90 to 120 cm in length. 

Eaçh léaf cons~sts of five leaflets, tnre~ attached to the 

terminal end of the petiole and two at the ba:e. Leaves are 
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found alternately on opposite sldes of the stem. 

The flowers, wh~ch number from two to six, are borne in 

umbe~s at the extremlty of a long peduncle arislng from the leaf 

axil. The flowers, WhlCh resemble those on peas (Plsum sat~vum 

L.) are yellow wlth faint red or orange stripes present in young 

flowers. Two to SIX legum~s or pods are borne at rlght anglès to 

the tip of the peduncle, thus the appearance of a blrd's foot. 

Pods are long, cyllndrlcal and brown to almost black contalnlng 

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

splIt along both sutures and tWlst'splrally to dIscharge seed. 

1.2 Cultlvar "Leo" 

In thlS research proJect, the bIrdsfoot trefoil cultivar Leo 
"\ 

was used. Leo was bred by J.S. Bubar, at the Department of 

Agronomy, Macdonald College, Quebec, and was llcensed March 5, 

1963 . The orIgInal breedlng stock lS descrlbed as Mor~ansk 528 
• 

orig~nating from the ALI UnIon Inst~tute of Plant Industry, 

Lenlngrad, U.S.S.R. (Bubar, 1964). 

Leo lS descrIbed as belng lntermedlate between EmpIre and 

VikIng in maturlty an~ ln flowerlng hablt. It goes dormant ln 

the fall earlle~ than other varletles and lS slmllar to Vlklni ln 

spring growth, but slower ln recovery after cuttlng. Although 

qui te sui table for pas ture', th lS cul ti var 'appears to exh i bl t a 

greater superiority over other cult~.ars wh en managed as hay. 

Leo appears will sUlted to aIL condit~ons where EmpIre is 

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

1964) .... 
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1.3 Culture 
. 

Blrdgfoot trefoil is slow to establish, but lasts for years. 

Its excellent feed quality, combined with long term persistence' 

makes it an attractive crop to many farmers. In places where 

alfalfa (MedlcagO spp) cannot be established, blrdsfoot trefoil 
. 

may be the answer ta the need for a long term high proteln forage 

(Madill and Skepasts, 1978). 
1 

Seedllng plants of blrdsfoot trefoll are generally lacklng 

in vlgQr when compared to al fal fa and. red clo'ver (Tri foll um , 
\ 

pratense L.), and st~bds may be lost due to shadlng or 

competltlon from other speCles. Cood stand~ of blrdsfoot trefOl1 
.. 

may be obtalned If proper care lS taken towards seed bed 

preparatlon, date, r~te, and depth of Seedlng, grass 

assoclations, and weed control (Seaney and Henson, 1970). 

(1976) adds that blrdsfoot trefoil may be grown alone or ln 

simple mixtures wlth one grass, however trefoll should never be 

• grown ln mlxtures wlth other legumes, as these tend ta be too , 
competitlve and trefOll establlshment lS 

o 

markedly reduced. The 

lack of seedling vlgor ln blrdsfoot trefoil makes good weed 

control a hlgh prIorlty in any trefoll management program. 

Successful establlshment should be obtalned by elimlnatlng 

competltlon from weeds (Laskey and Wakefield, 1978, Madlll and 

Skepasts, 1978). Control of weeds during establishment often 

res~lts ln larger trefoll plants, more plants per unit area, and 

higher Ylelds. 

1.4 Seed productIon 

Under optlmal environmental conditions, trefoil plants have 
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the capacity to produce large quant~ties of seed. Seaney and 

Henson (1970) estimate a potential Yleld capaclty of 600 to 1,000 

pounds of seed per acre. Dlfflculties harvestlng the seed 

including pod dehlscence and indeterminate flowerlng 

bignlficantly reduce the actual amount of seed harvested. 

Studies comparlng seed Ylelds of clear stands of trefoll and 

trefoil/grass mixtures Indlcate}that seed Ylelds were reduced 

when trefoll was grown ln mlxtures with varlOUS forage grasses. 

Pure stands of trefoll 'seeded wlthout grasses usually gave better 

seed Ylelds and seed of hlgher purlty (Seaney and Henson, 19(0). 

Indetermlnate flowerlng and seed deve~opment cause the 

tlmlng of harvest to be crltlcal, too early results ln the 

harvest of many Immature pods, whlle too late results ln seed 

-loss from pod dehlscence or shattering (Seaney and Henson, 1970). 

Seed set ln trefoll 15 dependent on polllnation of flowers 

prlmarily by varlOUS speCles of Hymenoptera. Both pollen and 

nectar collectlpg honey bees are capable of tripping the 

pollinatlng mechanlsm (Seaney and Henson, 1970). 

When harvestlng trefoll, the are a swathed should be able to 

be combined ln a short time. Large amounts usually dry 

excessively and shattering ln the swath results. If shattering 

losses are expected, It is best to combIne ln the early mornlng 

before the dew has dried (Madili and ~kepasta, 1978). DIrect 

comblning of trefoli ia possIble ~hen a defoliant or desslcent is 

utilized. Such treatments make direct comhlnlni faater and 
• 

significantly reduce the seed loss which occurs when combinlni 

green materlal (Seaney and Henson, 1970). 

Seaney and Henaon (1970) report that trefoil seed Yleld can 
« 
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be increased by controlling weeds in establ~shed stands. Early 

spring ap'plicatlons of dalapon ha\Te reduced competition from 

perennial grasses and resulted in significant increases ln seed 

, yield. 

2. Quack grass 

Quack grass, AgrOpYTOn repens (L.) Beauv. lS a rh~zomatous 
" 

perennlal grass that IS a serious Internatlonal weed problem ln 

agronomlc ·crops (Westra and Wyse, 1981) and on the Macdonald 

College farm, quack grass has been a serious problem ln bl~dsfoot 

trefoll seed productIon plots. Quack grass 18 noted for It8 

competltlve growth habIt, dlfficulty to control, and all~lopathlc 

/ potentlal (Mueller-Warrant and Koch, 1980). 

2.1 Morphology 

Quack grass dl sseml'na tes by both seeds and rhi zomes . The 
~ 

leaves are long, flnely pOlnted, fIat, green, sometimes glaucous, 

scabrous at the margin and o~the upper surface. The leaf 
o 

sheaths are round, splIt, short wlth overlaPPlng hyaline marglns; 
\. 

llgules membranous, obtuse and sometimes clliated. Stems range 

~ from 30 to 120 cm long, are hollow, roùnd, slender to somewhat 

stout with three to five nodes. The splkes may be green or 

sometlmes blulsh-green, loose or compact wlth the axis hard. 

SpIkelets contain three to eight sessIle flowers. Quack grass lS 
~ 

hexaploid (2n=42) for Canadian material. The combination of 

matted, whitlSh rhIzomes, auricles, hairy lower sheaths and heads 

resembling a slender head of wheat distinguish quack grass from 

MOst other grasses (Werner ~nd Rioux, 1977). 

\ 
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2.2 Distribut10n 

In Canada quack grass occurs frbm coast to coast, as far 

north as Nastaguan, Quebec, Goose Bay, Labrador and Fort Sm1th, 

Northwest Territories. It also occurs in Greenland and Alaska. 

It is especially common 1n southeastern Canada (Werner and Rioux, 

1977). Quaèk grass is also found 1n every state of the Un1ted 

States of Amerlca, but is reported to be rarely troublesome as a 

crop weed sQuth of Wash1ngton and St. LOU1S. 

\ 

4.3 Reproduct10n 

Werner and R10UX (1977) dlSCUSS the reproductlon of quack 

grass. Quack grass lS wlnd-poillnated and self-sterlle. Seed 

productlon 18 h1ghly varlable, 15 to 400 seeds per plant stem 

wlth the average belng 25 to 40. Tt has been sugge~d thàt, . . 

Slnce plants tend to be self-ster11e(and large stands may be a 

slngle clone as the result of vegetatlve reproductl0n, seed 

format10n should be much h1gher at the margln of a clon~ where 

there 1S a hlgher lnstance of cross-polllnatlon._ 

Tt has been reported that seeds May be dormant for two to 

Ithree years and retain thelr vlab111ty for a maXlmum of fbur 

years. The seeds are not morpholog1cally adapted for dlspersal 

and simply fall pass1vely from the plant (Werner and RiOUX, 

19l7). 

Considering the low volume of seed~ produced, and the 

generally high prob~bility of 8urvival ~ vegetatively produced 

plants, it May be concfuded that vegetative reproduction la more 
4 

important than sexual reproduction in the maintenance of a stand. 
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Flowering shoo~s produce the same amount of rhizome material as 

do vegetative shoots. ..,. Westra and Wyse (1981) found that 

seedlings and clones of quack grass with a high rhizome weight 

often had a low shoot welght, suggesting a negatlve correlation 

" 

between quack grass shoot growth and rhizome growth. Potentlally 

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

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

initlate any gro~th (Werne~ and RIOUX, 1~77). Harvey and Baker 

(1~7~) reported that the perSIstance of quack grass is related to 
, 

its extensIve rhizome system. 

Quack grass growth occurs mostly~n the sprlng from ôuds of 
"\ 

rhizomes produced the preVlOUS y~ar and ln the fall during whlch 

tlme lt lS an effectIve competltor ln forage legume stands 

(Fat..:cett et aL, 1978). The ~Ongevlty of legume stands is often 

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

herbICIdes producf excellent shoot control, but a large number of 
. 

dormant buds on the rhizomes provlde a constant source of 

mater1al for relnfestatlon (Harvey and Baker, 1974, Ryan 1972). 

Dutt et al. (1979) explalns that since many mechanical and 

chemlcal t..:eed control practlces may not be used in legu~ stands 

without causlng Injury ta the legume, quack grass Infestations in 

already establlshed stands cause particular problems. In a solld 

stand ot b\~dsfoot trefoil, mechanical measures of quack grass 

control, for example, cultlvation, are not posslble, thus, 

chemical measures appear ta be the only practical method of 

control . 
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3. Herbicides for post-emer,~nçe selective guack ,rass control 
}I 

3.1 Glyphosate 

The introduction of glyphosate (N-phosphonomethyl glycine), 

an aliphatic type herbicide, has provided a herbicide for which 

post-emergence actlvlty coulct control quack grass without causing 

resldue problems to rotation crops (Ivany, 1981, Rl0UX et al., 

1974). 

3.1.1 Herblcidal use 

Glyphosate, a broad spectrum herblclde, lS relatlvely non-

selective, and provldes effectlve control of deep-rooted 

perennial speCles, as weIl as annual and blennlal species. In 

order to1obtaln selectlvlty wlth thls herblclde, dlrectlonal 

appllcatlons must be used (W.S .. S.A., 1979). 

3.1.2 Application 

Wllkins (1981) found that weed control with a rope-wlck 
\ 

applicator r~nged from 75% to 85J for annual grasses. Wllklns 

~1981) adds that the rope-wick lS inexpenslve, ranglng from $700 

ta $800 for a commerclal model, and less for a homemade model. 

Although weed control may be slightly less wlth the rope-wlck 

than in<the other types, the lower cast may make it the best 

choice. Height difference between crop and weeds is lmportant, 

~specially for perennia\: such as quack gras}~ T~e rope-wlck 

applicatlon has been used successfully to, control quack grass 

usina 1: 1, °1: 2, and 1: 3 s·olutions of gllphosaté and water wi th 

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

10 
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3.1.3 Physiologlcal and blochemical behaviour 

4Il - Glyphosate is absorbed through foliage and translocated 

". 

throughout the plant. Visual effects normally occur on perennial 

specles ln seven to ten days. However , cool or cloudy weather 

followlng treatment may delay visual symptoms of activlty. 

Rainfall occurring wlthln SlX hours of treatment may reduce'the 

effectlveness of the treatment (W.S.S.A., 1979). 

Glyphosate 15 translocated· readily'both acropetally and 

baSlpetally ln quack grass, but ln order for sufficlent baslpetal 

translocatlon to rhlzome~, appllcatlon must be made at the proper 

stage of growth (Clause and Behrens, 1976, Brockman et al., 
.1 

1972). Glyphosate should be applled to quack grass wlth at least ? -four new leaves on each emerged shoot (Ohtarlo Herblclde 

Comml t tee, 1980). 
" 

The exact mechanlsm of actlon of gryphosate lS not known 

at thlS time, but the herblclde appears to lnhiblt the aromatlc 

, 
amlno aCld blosynthetlc pathway and may lnhlblt or repress 

chlpr~sm~te mutase ~nd/or prephenatf dehydratase. Studies wlth 

- . 
14 C-labeled glyphosate lndlcate that metabollsm of glyphosate , 
withln the plant does not occur (W.S.S.A., 1979) . 

.... 

3.2 Pronamlde 

Smi th et al. Cl 971) reports tha t pronamide 1 (3 , 5-dichloro 
Q 

(N-1, I-dlmethyl-2-propynyl) benzamide) N-(l,l-dimethylpropyny 

l)-e , 5-dichlorobenzamide , is of particular in~est with respect 

~ to its use as a post-emergent herblcide ~or c~trol of quack 
\ 

grass. 
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3.2.1 

J 

Herblcidal use 

Pronamide is effective for th~ control of' quack ~ra88 in 
-" 

alfalfa and other establlshed ,. forage legume'~ when a.utumn or 
J 

-
spring applied (Fa:,cett et al., 1978). However, pronamide is 

ineffective when applled to the foliage of quack grass plants, 

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

1971) • 

3.2."2 PhYSlological and biochemical behavlour 

To obtaln actIvlty from pronamlde, the herbIclde must move 

i n t 0 the r 0 0 t Z 0 n e 0 f the qua c k g r a.s s, l lt t 1 p a c t l '\' l ,t Y 1 S 

obtalned from follar actlvlty alone . .Pronamuip IR rplldl·ly 

abso~bed by plants through the root system, translocated 

acropetally and dlstrlbuted lnto the entlre pldnt. Tht->Idegrpe of 

'<.ranslocatlon from follar absorption 1S negllglble. Wlth respect 

t~chanlsm of action of pronamldf', lt 13 thought ln be a 

strong Inhlbltor of mltoslS (W.S.S.A., 1979). 

~ 

(1971) found that there ~s con~nderablp radll'1l1 f~nlllrgpmpnt of 

cells ln the apex. An enlargement of nuclel wa~ a ~onsl~tant 

feature of cells ln merlstematlc reglons of trpated plant~. 

- 3 . 3 Dalapon 

3.3.1 ~ HerbIcldal use 

Dalapon (2~2 dlchloroproplonic aCld) is u8ed for selectlve 

grass weed control ln forage legume e.tablishment. Resulta have 
~ " 

been prOm~s1ng and alfaifa yields of three ta rive tonne. per 

hectare have been produced during the year of eatabliah.ent 
• fi 

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

is that a pre-emergence appl~cation of 5.5 kg/ha will reduce the 

percent germ~nation of the trefoil, and also reduce the num~ 

rhizobIum nodules produced (Turk~ngton and Franko, 1980). ~' ~ 

Dalapon is recommendeà on birdsfoot trefoil seed fields in the 

fall (4 kg/ha) when growth is about 15 cm h~gh. Spring 

treatments when the trefoil lS actlvely growing may result in 

seed Yleld reductIon (Ontar~o Herbicide Commlttee, 1980). 
1 

'3.3.2 Application 

SlnCe daiapon-may ~edu~e seed Yleld when applied to 

act~vely growlng trefoil, and Slnce control IS unsatlsfactory 

wh&n treatments are made wIthout tIllage (Carder, 1967), dalapon 

may not be an effectIve post-emergent ,herbicIde for control of 

quack grass in birdsfoot t~efOll seed productlon. 

3.3.3 P~YSlological and biochemlcal behavlour 

" taÎapon lS readily absorbed by both roots and leaves of 

pl~nta. TranslocatIon throughout the plant occurs shortly after , 
appl~catlon. Apparently'dalapon is not degraded or metab~lize~ 

in plan t s ( W • S • S . A., 1 979 ) . 

3.4 Sethoxydim 

Sethoxydlm, 2-(1-(ethoxyimino)butyl)-6-(2-ethylthio)-

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

herbicide for post-emergence control of trasses jn broadleaf 

crops. 
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3.4:1 Herbicidal use 
\ L--ta Perennial grass control with sethoxydim required between 

1 

0.2 and 0.5 k~/ha dependini upon the species, environmental 

factors and cultural practlces. Reduction ln the perennial ,ra8~ 

population was noted ln the spring plots treated wlth sethoxydlm 

the-preVlous year (McAvoy, 1982). 

Optimum envlronmental condltlons for control oceur with 

good so11 mo 1 sture (not drough t st ressed ), hl gh tempE' ra lurPH, and 
, 

hlgh humld 1. ty. If such condItIons do not prevall, control wlIl 

be slower and may n'ot reach the maXImum le"p.1 ("kAvoy, IqH~). 

Label InstructIons for qUllck gra9s ('ont roi "'1 th RPt hoxyd lm 
) 

i nd 1 ca te th a t for b est r e sul t s, rh 1 Z 0 m e ~ 'i h n IJ 1 d tw t h 0 n) Il Il h 1 Y 

• fragmen ted . Dependlng upon envlr'onmental ('ondltions and l'rop 

. cultural system, season-long c.ontrol may not 1l1wayq he obtalnl·d. , 
However, competition of quack grass wlth thp crop will hp 

reduced. In the sethoxydlm Technlcal Informat lon l31JJ, IJ~t'ln 

(1981), 1t 18 slressed thal a surfactant must bp Ildded to 1111 

applicatIons of thp herblcld~. GlllpsplP and Nall'wa.)11 (!(HtfiJ 

, 
suggest sethoxydlm wIll have some phytotoXlC effects on 

susceptable plants wh en applled to the 8011 at pOBl-~mer8pnt 

rates. 

3.4.2 Physlolo,ical and blochemlcal behavlour4 

In grass planta, aethoxydi. i. absorbed very rapldly by 

fOliase, and withln an hour, .ost of the herblcide W1 II be in tb~ 

plar.t. ThIS characterlstlc la e.pecl~lly d@.1rabl~ for a po.t-

... 
emergence. herblclde when ralnfall 18 p088Iblp .. hortly "ft,.r 

application. '\Once ln the Iras. plant, ".,thOXYfÜ. will 

.. 
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, 
translocate rapidly both acropetally and basIpetally to the site 

of action, the merlstematic reglons (McAvoy, 1982). Stollenberg 

and Wyse (1986) conclude that applicatIbns to the 8-leaf stage 
~ 

will result in reduced translocation to crown tissue, from which 

~ignificant 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 sethoxydlm to quack grass ln later 
.~ 

stages of development can contribute substantlally to 

relnfestatlon. HatzIos (1982) suggests that sethoxydlm could 

exhibIt Its phytotOXlC action by alterlng or modlfYlng~he llpld 

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

report that on wild oats (Avena fatua), sethoxydlm caused an 

inhIbItIon of stem elongatlon resulting from an InhibItIon of 

both cell dIvIsIon and cell elongatlon at the base of the 

Internodes. M~imum ln jury ocaurred ta the merlstematlc cells ln 

the cortex and between the xylem and phloem. 

3.5 Fluazlfop-butyl , 
FluaZIfop-butyl, 2-({-(5-tr~uromethyl-2-pyrid{loxy) 

phenoxy) propionate, is a new selective post-emergence grass 

herbicide for use in broad leaf crops. 

3.5.1 HerbIcidal use 
J 

It is stated in the Fusilade Technical Data Sheet (1981) 

quack gra~ rhizomes whièh have been fragmented bYcdiscin& or 
{ 

. sorne other form of cultlvation are controlled at rates of 0.5 to 

0.75 kg/ha, while unfragmented rhizomes requlre higher rates of 

up to 1.0 kg/ha. It is also stressed that a surfactant must be 
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--, 
added, i.e., AiraI 90 at O.lX of spray volume. Wagner and 

Letendre (1982) state that fluazifop-butyl applled at 2:0 kg/h~ 

to plants at the 4 ta 5-leaf stage provlded excellent control ln 
, 

a field of alfalfa. It is apparent that the phytOtoX1cl ty of _ 

fIuazifop-butyl on quack grass IS Increased when treated plants 

are exposed to higher temperatures (30·C versus 20·C) and when 

plants are malntalned under adequate mOlsture compared to plants 

under mOl.sture stress (Kells et al., 1984). Gillesple and, 

NalewaJa (1986) found that sOlI applled fluaZlfop controlled 

emerglng gr~ss seedrlngs when applled at rates much hlgher than 

post-emergence rates. 

3.5.2 PhrS10lo b~cheml.cal behaVlour .. 
FluaZlfo -but yI is a systemlc herbIcide which t,ranslocatps 

in both the xylem and phloem. When applled as ~ post-emergent, 

it translocates lnto the roots and rhlzomes of perennlal grasses 

and results ln complete control (Ready, 19H2), L lm l t ed f leI d 

evidence lndlcates that fluaZlfop-butyl penetrates rllpldly IlH 

ral.n falll.ng only one hau~ after the ap~llcatlon rpsulled ln orly 

a Sllght loss of activl ty (Fusilade Technl'cal Dst,a Shf'et, 1981). 

,In most sensItlve specles, symptoms are,'flot eVldpnt untll 

a week after appllcatlon, although arowth c_easeR wlthln onp or 

two days. The flrsv symptolDs are necroS1S ln thp youn" leaveB, 

with decay appearlng at nodes and growing pOlnts. LU.lI of V1.llar 

And senescence, occurrlnll lnltlally in young leavP'8, apreada 

quickly ta the whole plant (Fusllade Technical Data Sheet, 1981). 

Fluazl.rop-butyl IS readIly translocated and accumulatf'd ln 

merlstematic areas of both tolerant and 8u.ceptabl~ plant. 
( 

• 
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lndicating differential absorption and translocation are not 

selectivlty mechanisms (Kells et al., 1984). While the exact 

mechanism of action of thlS new compoun~ is not precisely known, 

Jaln and Vanden Born (1983) report that on wild oats (Avena 

fatua), ~nhib~tion of stem eloQgat~on was due ta inhibltion of 
". 

both cell d~vlsion and cell elongat~on at the base of the 

internodes. Max~mum ~njury occurred to the merlstematic cells ln 
\ 

the cortex and between,the xylem and phloem. 

1-

3.6 Haloxyfop-methyl -
Haloxyfop~methyl (methyl 2-(4-«3-chloro-5-(trlfluro-

methyl)-2-pyrldlnyl)oxy)phenoxy)propanoate) lS an experimental 

post-emergence herbicIde for control of annual and perennial 

grasses ln broad leaf crops (Ryder, 1982). 

3.6.1 Herbicldal use 

In areas where plants are not continually drought 

stressed, perennlal grasses may be controlled using haloxyfop-

methyl at rates of 0.25 to 0.50 kg/ha, although It may be 

necessary to use hlgher rates under qry conditIons. The use of a 

surfactant lS recommended and the herbicIde should be sprayed on 

quack grass when 10 to 20 cm tall (Ryder, 1982). Harrlson a'nd 
.; 

Wax (1986) conclude that the addition of 1.0% (V/V) petroleum 011 

concentrate (POC) to the treatment solutIon resulted ln greater 
14 

fol~ar absorptIon and translocation of C. 

McCully (1981) found that good quack grass cpntrol was 

obta~ned ln establlshed alfalfa when the quack grass was sprayed 

with 0.25 to 1.00 kg/ha of haloxyfop-~ethyl at the 2 to 4-1eaf 

stage. Recent research has suggested that post-emergent rates of 
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haloxyfop-methyl applied to the so~l will cause phyt~toxicity to 

susceptable plants. Exposure of shoots and seeds ta the 

herbicides in the so~l resulted in greater phytotoxlcity than 

exposure of roots only (Gillesple and Nale~aja, 1986). 

3.6.2 Physiological and biochemical behaviour 

ThlS being a new type of compound, tbe mechanism of action 

is not entlrely known. Gronw~ld (1986) reports that Most 

evidence suggests that haloxyfop-methyl IS rapldly absorbed by 

the foliage of both grasses and dlcots and hydrolyzed to lts aCld 

Metabolite, haloxyfop." Haloxyfop lS translocated ln the phloem 

to merlstematic reglons of both grasses and dlcotH. To dat t-- no 

major dlfferences in absorption, translocation or metabollsm of 
, 

haloxyfop-methyl have been found betwe~n grasses and (llcotS. 

This suggests that se\ectivlty lS expressed at the sIte of actlon 
~ 

which has not yet been ldentifled. Jaïn and Vanden Born (1983) 

reported that on wlld oats (Avena fatua L. elonintlon of 

internodes was lnhlblted wlthln flve day~. It Wf1S concluded thl~ 

lia 

was due to Inhibition of both cell dlvislon and cell elon~atlon 

at the base of the internodea. MaXimum ln jury occurred ta the 

meristematic cella in the cortex between the xylem and phloem. 

. , 
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CHAPTER III 

MATERIALS AND MBTHODS 

1. Experimental areas 

The first four of the five experiments were located in an 

lsolated fleld ln the Macdonald College Morgan Arboretum, Ste. 

Anne de Bellevue, Quebec. The sOlI type. in thls locatlon has 

been classlfled as a Dalhousle clay. Experlments~l, 2 and 3 were 

set up ln an are a seeded to Leo blrdsfoot trefoil for productIon 

of breeder seed. The t.refoil was ln 20 cm rows seeded August 15, 

1979 at 1.5 kg/ha followlng the appllcatlon of 500 kg/ha of 5-20-

20. The fIeld had been a hay meadow which·was sprayed wlth 

glyphosate before belng cultlvated, but thlS treatment did not 

control the quack grass. Therefore, ln the following season a 

heavy Infestatlon of quack grass occurred . 

Experlment 4 was located ln the same general experimental 

area, but the particular section was a hay field for the prevlous 

years. Quack grass was a maJor component of "specles present in 

the field. After a mowlng the fiel+ was plowed late July and 

cultlvated August 10, 1981. On August 25'it was fertillzed wlth 

approximately 400 kg/ha of 5-20-20 fertllizer and seeded August 

26 wlth Leo blrdsfoot trefoll (pre-inoculated with Rhizobium) ln 

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

type seeder. 

J 
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Experiment 5 was located at the Em11e Lods Agronomy Research 

Center of Macdonald College in Ste. Anne de Bellevue, Quebec. 

The Leo birdsfoot trefoil was sol1d seeded at 1.5 kg/ha on June 

l, 1981 1nto sandy clay, loam (4.0% O.M.). Th1s research plot 

ar~a had been used as an experimental area for quack arass 

control in birdsfoot trefOll. Quack grass populatlons appeared 

to be less dense than in the first four experlments. 

A top dresslng of boron (solubor) at 10 kg/ha was applled to 

experlments l, 2, 3, and to two blocks of experlment 5, on July 

16, 1982. 

2. HerbIclde applIcation 

Since the prlmary objective of all experlments was to 

evaluate selectlve post-emergent appllcatlons of herbIcldes for 

control of quack grass, herblclde appllcatlons were of two types, 

post-emergent spray appllcations of selectIve herblcldes, and 

post-emergent selectlve applicatlon of a non-selectlve herblclde. 

" Selectlve-type sprays were aIL applled wlth a smaii plot 

compressed alr-type sprayer.mounted on blcycle wheels. ALI 
~ 

sprays were mlxed wlth water to a volume of 300 ml and were 
- 1 

applied at a pressure of 210 kPa at 300 L/ha 

Selective applicatlons of glyphosate were applied with a 

rope-wick applicator. The applicator was constructed wllh 10 cm 

PVC pipe 1.0 m ln length and closed wlth a PVC cap al bath enda. 

A plastic funnel wlth rap was affixed at one end. Two rOW8 of 

wicks were staggered so wlck faClngS overlapped to allow 
~ 

contlnuous exposure of wick along the entlre length. Thp lnltlal 

materlal used for wIcklng was nylon 8&111ng rope. 1h 18 rope W&8 
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replaced wIth a new type polyester/acrylic rope, and plastIC 

compression fittings replaced the ~riginal rUQber grommets: 

During use, the reserVOlr was filled wIth 1.5 L of solution 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 weIl soaked, 200 to 300 ml of solutlon 

were requlred for a slngle ope-way apprtcatlon of four plots. 

W,cks were angled up or down to allow for decreased or 'tcreased 

exposure. In 1981, one-way appl1cations were used, whe~eas ln 

1982, two-way appllcatlons were used ta provlde sup~riot 

coverage. 

3. Ex erlment 1: Cam arlson of sin lications of dala 

pronamlde, fluazifop-butyl, sethoxydlm, and glyphosate for 

guack grass control. 

The purpose of th1S experlment was ta evaluate five 

herblc1des for control of quack grass and thelr effects on the 

crop" A randoffilzed complete black deSIgn was used wlth four 

repllcat1ons. Plot Slze was 5.0 m by 2.0 m wlth a 1.0 m space 

between blacks. In aIl experlments, quack grass leaf stages 

refer ta the leaf stage of the quack grass ln the control plots. 

The treatmenta were: weedy check; fall applled dalapon (1.5 

kg/ha); fall applled pronaffilde (4.5 kg/ha); rope-wick ~pllcation 

of glyphosate (1:~ glyphosate/water) at the 5 to 6-1eaf stage of 

quack grass; sprIng appllcation sethoxydim (0.8 kg/ha) at the 3 
o 

\ . 
to 6-Ieaf stage of quack grass; and sprIng applicatIon fluazifop-

but yI (0.5 kg/ha) at the 3 ta 6-1eaf stage.of quack grass . 
. 

Surfactants were added ta sethoxydlm (Atplus 411F à 2.5 L/ha) and 
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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 ~ate. The application of 

sethoxydim and fluazifop-butyl was made on May 8, 1981 wlth no 

surfactant, therefore treatments were re-applled with surfactant 

on~ay 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. Glyphosa te was applled by rope-wick Jun~ 10, 

1981, the weather was sunny and the sOlI was mOlst. 

For the second year of the experlment, dalapon and pronamlde 

were applled ~ovember 3, 1981 at the rate of ~.5 and 1.5 kg/ha, 

respectlvely. Fluazlfop-butyl and sethoxydlm wlth surfactants 

were applled on June 7, 1982 at 0.6 and 0.8 kg/ha. The weather 
.,. 

was sunny and the sOlI was dry. Glyphosate was applled by rOP-

wlck June 3, 1982, when the quack grass was at the 5-1eaf stage. 
( 

The weather was aIso sunny and SOlI condltlons were yery dry. 

-The rahdomlzatlon of treatments was the same ln both years to 

. avoid lnteractlons between posslble resldues from t~e first year 

and treatments ln the second year. 

4. Experlment 2: Effect of rope-wlck applled Slyphosate on 

guack grasse 

The purpose of thlS experlment was to assess the control of 

. quack grass using selective applications of glyphosate with a 

rope wlck appllcator. A randamized complete block design was 

used with four repllcatlons. Plot size was 5:0 m by 1.5 m with a 

1.0 m space between blocks . 

L 
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The treatments conslsted of three dilutions of glyphosate to 

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

of growth, 3 to 4, 4 to 5, and 5 to 6 leaves. AlI combinations 
\ 

of leaf-stages and glyphasate dilutions were made resulting in 

nine treatments, plus one weedy check, per block. 
, 

During the summer of 1981, appllcatl0n dates/were May 30, 

June 10, and June.18. AlI appllcatlons were made during sunny 

da ys when raln was not expeçted for at least eight hours after 

treatrnent. 

Appll.catlon dates far 1982 'were, May 18, June 3, and June 

li. Two-way appll.catlons were used, here, r~ther than a slngle 

appllcation, as used in 1981. Aga}n, aIl applicatlons were 

dUrlng sunny days when no ral.n was expected for at least elght 

haurs. 
\ 

The rando~lzatlon of treatments was the sarne ln both years to 

avoi~ interactlons between posstb1e 

and treatments ln the second ye~r. 

residues from the flrst year 

5. Experlment 3: Cornparlson of the efficacy of sethoxydlm and 
i 

fluazlfop-butyl for guack grass control. 

The obJectlve of thlS experlment was to compare two / 

herbicldes, fluazl.fop-butyl and sethoxydim, for control of quack 

grass and to assess thelr effects on birdsfoot trefoil. A 

randomlzed complete block design was used wlth four replicates 

and a plot Sl.ze of 2.0 m by 5.0 rn with a 1.0 rn space between 

blacks. Fluazifop-butyl was applied to quack grass at the 3 to 

4, and 5 to 6-1eaf stage at 0.5 kg/ha. A sequential application 

7 
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of flua~i fJ-butYl! first. at 'the 3 te 4-1eaf stage (0.3 ka/ha) . 
\ - ~ 

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

Leaf stages refer to the developmental stage of quack grass in 

control plots. S~m1jar applicatlons of sethoxydlm were made at 

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

Fluazlfop-bu~~l was applied with 0.1% (v/v) Agral 90 and 

sethoxydlm was applled with 2.5 L/ha of Atplus 411F. The 

experiment was repeated ln 1982 wlth a mlnor modiflcatlon ln the 

rate of fluazlfop-butyl (from 0.5 to 0.6 kg/ha). Therefore, each 

repllcatlon conslsted of six treatments plus one untreated 
/' 

control plot. 
o 

In 1981, the 3 to 4 quac~grass .leaf stage sprays were 

applled on May 27. The weather was overcast, humld and the soil 

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

The second appllcatlons were made June 7 under sl.lnny sk~~The 

5011 was mOlst and no rain occurred for several daysl 

In 1982, the flrst appllcatlons were on May 18 under sunny 

skies; the SOlI was very dry. The second ~p~llcations ~ere on 

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

moist below. 

The randomizat~op of treatments was the same in both years 

-to avoid interactions between possible resldues from the flrst 

year and treatments ~n the second year. 

6. Experlment 4: Comparison of tHe efflCaCy of pronamide; dalapon. 

sethoxydim, fluazifop-butyl, glyphosate and haloxyfop-m~hyl 

~pplied~to various growth a~ies of ~ack arasa in newly seeded 
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birdsfoot trefol1. .. 
, 

The objective of thlS experiment ~as to assess several post-

amergent controls of quack gras~ ln newly-seeded birdsfoot 
, \ -

trefoll. A randofilzed complete block design wlth four repllcates 

was used with a plot Slze of 5.0 m by 2.0 fi wlth a 1.0 m space 

between bl~cks. . . -
The ~atments conslsted of: fall/spring applicatIons of 

sethoxydlm, f 1 uaz 1 fop-butyl, and pronamide; <fall only 

applIcatIons of pronamlde~and dalapon; spring only applicafions 

06 sethoxydlm, fluazlfop-butyl, haloxyfop-methyl, ~ronamlde, and 

rop~-wick applled glyphosate. Fall applIcatIons of fluazifop-

butyl and sethoxydim were-made September 25, 1981, at 0.6 and 0.8 

kg/ha, respectively, with surfactant"\ Quack gr"ss was at the 2 

to 3-1eaf stage. Fall only applIcatIons of pronamide and dalapon 

were made \Jovember 3, at 1.5 and 4.5 kg/ha, respectively. Fail 

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

0..75 kg/ha. The spring applIcatIon of faii/spring pronamide 
.., 

(O.iS 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 ~pplied the same day. Spring applIcations of 

faii/spring and spring only treatments of fluazifop-butyl and. 
1 

sethoxydim were appiled June 7 when quack grass was at the 5 to 

6-leaf stage. HerbicIde concentratIons were the same as those 

used in the fall. Haloxyfop-methyl was applled J~e 7 at 0.3 
;-' , 

kg/ha with a 1% AtPlus 411F. 
. , 

The single rope-wlck applicatIon of 

glyphosate was made June 3 wlth a glyphosate-to-water ratio of 

1:2, when the quack grass was at the 5 ta 6-leaf stage. 

Untreated control plots were randomly located within each 
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rep1ic~te. 

7. Experiment 5: , Comparison of the efficacy of sinsie 

71 Of.' f h b' 'd f tIf k app lcatlons 0 er lCl es or con ro 0 guac iras~ on 

... 

established blrdsfoot tre~oll. 

The obJectlve of this experlment was to tompare l~e efflcacy 

of s·in~e sPflng appllcatlons of sethoxydl.rn, flu~Zlfop-blJtyl, 

haIoxyfop-methyl, and rope-wlck applled glyphü~atp . 
• 

treatments l.ncIudlng a check were arrangpd ln il rllndoml .~I·d 

complete block deslgn. P10t Slze was 5.0 m hy 2.0 m \.Jltl1 Il 1.1l m 

space between bloc!{s. 

The treatments were: set.hoxydJm (O.H ,ind O.h k~/ha), 

haloxyfop-methyl (0.15,0.3, and 0.5 kg/ha), fl\lI:lzlfop-hutyl (O.,j 

and 0.6 kg/ha). These treatments \.Jere spraypd nrl JUrlP l,V !'}H2 III 

quack grass a t the 5 ta 6 -leaf stage. The Wt>Ht hpr W:i!4 ':iunny, 

the soil was dry and no rain was exp~cted for 'H'vf~ral hour!'l. Tt1f> 

slngle rope-wlck appllcat.lon of glyphoHIlt.P (1 2 dllut Ion wlth 

water) was made June 17. Quack grass WIlS at tht' ') to ti-lf'llf 

stage. The sOlI was mOlst and th!' weather waM HunT\.Y. 

contact was mostly wlth qu-ack grl1ss heads. 

was also inc,luded. 

8. Data collectlon 

B.l .Vi.sual 

Visuai observations throuahout the Irowlng; Beason were taken 

for all experlments. TheBe obaervàtlona were Btrlctly 

qual~tatlve to~t the statlstlcal-analY818 of quantitative 

type data. 
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8.2 Point quadrats 

4It Point quadrat data were taken for each'plot at the beginn1ng 

c 

\ of the seâson, and again just prior to harvest. The apparatus 

used was a ~nt frequency frame consistlng of ten plns. Each 

pin was lowered vertically through vegetatIon and a species ~ 

recorded if any part of the plant was touched. If no plant was 
\ 

touched, the hIt was recorded as bare ground. To random1ze the 

placing of the frame wlthln a plot, the plot was dIvlded lnto 

quadrants, and were numbered accordlngly. Coordlnates were 

randomly chosen for the placement of tua frames (20 hits) per 
. 

plot. A border of 0.5 m by 0.75 m was malntalned ln each plot in 

arder ta mlnlmlze possIble edge effects. 

The data from, the quadrats were used to calculate the 

~ percent caver and percent sward of quack grass, bIrdsfoot 

trefoll, and brûadleaf weeds. The formulae used were: 

Number pIns Whlch hlt the speci~ x 100% 

total pIns lowered 

Number of contacts wlth a specles x 100% 
% Sward = 

total number of contacts 

!~.3 Blomass 

( 

Two botanical samples (0.25 m by 0.25 m each) were eut from 

each plot and eombined. Coordlnates for random plac~ment of the 

quadrat were randomly selected in a-similar manner as for the 

point quadrat. These samples were individually separated 

aecording to specles and th en were dried in large 'ovens at 4S"C 
. 

~r 24 hours. After welghing, the dry welght of each speCles was 
o 
compared ta the total dry weight of the sample to determine the 
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perent of each species in the sward. ln 1982, some botanical 

~mples had to be discarded after spoilaae due to an accidentaI 

shut-down of a storage freezer. 

8.4 Birdsfoot trefoii flower counts 

To assess the blrdsfoot trefoll seed production potentlai of 

• • the plot, flower coun ts were taken. At approx lma te 1 y the 50" 

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

wlthin each plot, and aIl blrdsfoot trefoll flowers w\.·rf> ('ountt~d 

withln the quadrat. 

8.5 Blrdsfoot trefoll seed yleld 

Plots \-vere sprayeJ Augus t 27, 1981 \'11 th t he de~s lcan l dl qua t 

at 2.2 kg/ha . A 1.0 m swath was eut through eaC'h plot UHln" 1.1 
.... 

smaii plot Gravely harvester. The ma te r laI f rom each plo t 1mb 

bagged separately and drled at 38·C . . \fter ~pv(>n days, tht> 
, 

mater 1 al was threshed ln a small plot ~omb 1 ne harvt~s lI' r. Thf> 

materlal collected from the harvester was cleanpd USln" an 

asplrator type seed cleaner. Ina d d 1 t Ion t () d ptt> r min 1 n Il th., 

Yleld (g) of seed for each plot, germlnatlon t.est .. Wf>re 

conducted. From 'each plot, 100 seeds we re pl aced bp twepn two 

pleces of blot ter paper lh boxes (1 1 cm by Il cm). The pa pe r WIlII 

moistened and boxes placed ln an Incubator set for 16 hourK 

liaht, 20·C, and euht hours darkoes8, 15·C. • v After rive dBYS a 

count was made of any seeds WhlCh had ierminated. The"p. data 

wer-e used to compare any dl fferences ln aerml nablll t.y of liIeed 

amona treatments. After 12 daya Il final count of iermlnated 

seed, hard seed, and non-viable aeed wa. made. 

/ 

( 
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8.6 Pollen fertility 

To further assess birdsfoot trefoil performance, compari~ons 
• 

of the pollen fertili~y of untreated trefoil flower buds with 
.. 

those which had been sprayed with pronamide, dalapon, sethoxydlm, 

fluzifop-butyl, and where glyphosate had been applied to the ... 
quack grass wi th a rope-wick were made. 

Thê method of measurlng the pollen fertility was suggested . 

by Dr. W. Grant (personal communicatIon). Flower buds c9ntairLng 

mature pollen were collected from various plots of the above 

treatments. Anthers were removed, squashed, and stalned wlth 

stand for 24 hours. One thousand 

The slldes were allowed to 

cells were examined from~ 
dilute fast green ln lactophenol. 

slide. VIable pollen appeared round ln shape and had fully taken 

up the staln; whereas non-viable pollen did not stain and ln some 

cas~s the central portion was shrunken. Percent viable pollen 

was determlned from four of the 1000 cell samples for each 

treatment. 

8.7 RhIzome populatIons 

Subterranean sampling of quack grass Thizome populations was 

conducted. The sampler used was a 15 cm x 15 cm x 15 cm box 

equipped wlth a handle which was driven into the soil and then 

removed with the Intact soil sample inside. A description of 

this sampler was given by Gutman and Watson (1980). Samples were 

removed in the late summer after trefoil seed harvest. In the 

first year, a single sample was removed so as not ta damage the 
-~---~ 

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

taken. The samples were cleaned, rhIzomes 'removed, dY'ied, 

29 
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weighed, and the total number of buds per sample was recorded. 

9. Statistical analysls 

The analysis procedure utilized was the same for ali 

quantitative data in aIl experiments. Analysis of varlance W8S 

conducted. If slg~lflcant differences (P=O.05) were not found 

with the F test, no futher analysis was conducted. If there was 

slgnlficance (P=O.05), Duncan's Multlple Range test was used ta 

test the dlfferences among treatments means. 

Due to the fact that data for quadrat samples, botafttcal 

separatlons, blrdsfoot trefoll pollen vIablllty, and seed 

germlnabllity were expressed as percentages, the arCSln 

transformatIon was applled to aIl data prlor to the analysls of 

Steel and Torrle (1980) state that thls transformation 

-is es eClally recommended when the percentages cover a wlde range 

of s, such as in these experlments. The mechanlcs of the 

transformatIon require decimal ffactlons, but tables of the 

arcSln transformatlon are usua~ly entered wlth percentages. AlI 

means were transformed back to the original scale for 

presentation in tables. 
\ 

Data both years were not combined for analysis, ra~her 

differing ather patterns from year 1 to year 2 resulted in 

somewhat dl ferent reactions of the quack grass to the 

herbicides; therefore, ta isolate these dlfferences, separate 

analysis of each years data was necessary. Differing rates of 

herblcide application also prevented the comblnini of both years 

data. 

4 
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CHAPTBR IV 

RESULTS 

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

pronamide, fluazifop-butyl, sethoxyd1m, and glyphosate for guack 

grass control. 

In 1981 data for the dalapon and pronamlde treatments were 

deleted because the y had been m1stakenly applled at 1/10 the 

recommended rate. FI~Zlfop-butyl and rope-wlck applled 
" 

glyphosate reduced the percent contrIbution of quack grass to the 
\. 

total blomass, whereas sethoxydim dld not (Table 1). While aIl 

treatments were equal ln reduclng the populatIon of headed quack 
.-

grass, no treatments had any effect on quack grass rhizomes or 

new growth at the end of the season. 

Wlth respect to blrdsfoot trefoil performance, there was 

greater flowering ln the glyphosate treated plots, with no 
.. 

Signlf1cant dlfferences among other treatments (Table 2). No 
/II 

signiflcant differences were found in seed ~üeld, seed 

germlnatlon, seedl~ng VIgor, percent cover and percen~ sward of 

the trefoil among the various treatments. Check and sethoxydim 

plots contalned 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 

significant dlfferences among treatments wlth respect to the 

31 



/1> 

u 
t..1 

• ... 

T-\BLE 1. 1lŒ EFFEC'TS OF SINGLE APPLIlATlONS OF S~'l1I0\YLJIN, FL\I\ZJHliJ-BtrI'YL ,\NO HOPE-WICK 
GLYPHQSATE ON QUAO( GR \SS f{)PI.1AT IONS (1 Y81 ) . 

TOTAL 
Q1JACK GRASS % RlIIZa'IE'::i lit \LJEO 1 JL-\NTS NEW Gf«JWœ 

------------- Contrlbutlon ------------------- -.;;---------- ----- -------------
TRE.-\TI'IENT % % to Total Node Dl y % % % % 

(kg/ha) Caver Sward Biomass Nurnber height S,;ani Co\el' Sward C.over 
--------- ------------ -------- -------- ------ -------

'- (fi. 5m 2 ) (g/ .5m 2 ) 

C'BEt1\ 83.2 35.1 26.7 a 37.0 3.6 1 . ï .l Î.B il 3-1.0 75.1 

Selhox~dlm 59.6 19.6 13.9 ab 6H.5 3. 1 Il L o b 19.6 59.6 
( .8) .. 
Fh&aZlfop- 62.7 20.7 7.9 b 38.2 2.1 • 1 t. 1.::: l, -20. -l 61.5 
butyl ( .5) 

Glyphosate 65.2 11.9 9~Y L 50.n J.l . , t. 1 • ~ t. 12. 1 61.0 
( 1: 3' * 
C.\ . 49.3 ~8.9 51.( IJ.Î f)5.2 ~(). 1 iï.n 55.1 -16.8 

l"1eans ,followed by the same lette.' '-IUlli. fi l'ollllJlIl d" /Iut --.lglllll, ,11.1 l\ dd 11"\ dt tht-' 5% le\el 
according to Duncans ~Iultiple Ildugt- T.~t. 

" 

*-~:3/g1)~osate:~~ter ....... 
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-
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TABLE 2. A <X.J-IPARlSON OF THE EFFECTS OF SINGLE .\P1'LIC.\IIUNS 1)1, '';l:.TIII)\\OlN, FLl'.VIFOl-'-Bl!I'\L AND 
ROPF-WICK GLYPHOSATE ON BŒDSFlÛI' l1lliFOIL POI'\.'lk\TlON~ (1981). 

'IREA1MENT 
(kg/ha) 

CHEO( 

Sethax\dim 
( .8) 

Flua.:ifap- ~ 

but~ 1 (.5) 

Gl)phasate 
(1 3)** 

C.V. 

Flower Counts 
(#/.5m 2"1 

16.5 b 

12.2 b 

3.8 b 

205.0 a 

108.9 

Seed Yield 
• Ag/-1m 2 ) 

1.6 

2.4 

2.8 

3.2 

45.5 

'% 
Uel'nlllla t 1 on 

37.5 

35.7 

-l~. 3 

35.2 . 

~3.6 

St:'edllll~ 

\ Igor* 

31.0 

30.2 

36.3 -

26.8 

26. 1 

10 
('u' Pl' 

ù- ') 
0;:).<-

~I, .6 

~jJ. 9 

~~.~ 

I~,d 

L' 
- ro 

, SHanl 

59.~ 

75.6 

7l.7 

81.~ 

21.6 ' 

% 
ContnbutlOn _ 

ta total 
BIDmaSS 

72.4 c 

81.9 abc 

90.0 a 

87.2 li 

1-1.0 

Means fQ~lowed by the same letter Hithm a column do no\ Slglllt'I';i1ltl, ,htfPl' al thf! 5% level 
arcarding ta Duncans t-hll tlpl~ Range Test. 

1 

1._. * Percent germinauon after fI ve (5) chi) b • 

1. 
** 1: 3jglyphosate: Hater co 

.... ~ 

-,. 

-

.l ., 
'" 

~ 
'1 j 
~ 

1 
.'1 
.J 



inItial percent cover and percent sward (Table 3). Mid season 

quadrats indlcate that pronamide, sethoxydlm and fluazifop-butyl 

treatments resulted in a significantly greater coyer of trefoll 

than the check, while there were no differences in trefoli 

percent sward. FInal ·quadrats revealed that only the pronamlde 

treated plots had a greater percent coyer of trefoll over check 

plots. Glyphosate and sethoxydim treatments resulted ln an 

increased percent sward of trefOl1 as compared ta checks. Pollen 

fertility was not significantly affected by any of the 

treatments. , 

InItIal quadrats ln 1982 Indlcate that the percent caver of , 

quack grass was less ln dalapon and pronamide treated plots 

(Table 4). Glyphosate, dalapon and~pronamide aIl reduced the 

percent of quack grass o~e~ check plots. There were no 

t diff~rences at mld season ln any of the plots. However, at th~ 

end of the season, dalapon, pronamlde, and glyphosate reduced the 

percent sward of the total quack grass populatl~n. Glyphosate 

and pronamide were the only treatments ta reduce t~ percent 

sward of the total quack grass populatIon at the end of the 

season. Samples of qu~ck grass rhIzomes revealed that glyphosate 

• significantly reduced th~ total number of nodes per sample. Bath 

fluazifop-butyl and glyphosate reduced the dry weight of the 

rhizome sample over ~he check plots/ 

At th~ end of the 1982 growing season, there were three 

distinct growth types of quack grass: headed, stunted, and new 

growth. AlI 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. roPULATIONS OF BIRDSFŒ>T 'l'REI-DIL AFf ER APlJLiCHION ()I. Sh'1110~\OHl, E<LUAZlFOl'-BUfYL, 
GLYPHŒlATE, FAlL DALARJN AND FALL PHONAl'tlDE (19HZ). 

INITIAL 
'l'REA1MENT -----------------

(kg/ha) % Cover " SHard 
--------- ------- -------

CHECK . 2.5 1.5 

Sethoxydim 1.2 0.8 
( .8} 

FluaZlfop- 3.8 2.4 
but yI t.6~ 

Glyphosate 1.2 .6 
(1:3)** ~ 

Da 1 apon 6.3 5.5 
(4.5) 

, 
Pronamide 7.5 6-: 4 
(1. 5) 

C.V. 144.2 148.6 

NlO-SEASON 
-----------------
% Cover % SHal'd 
------- -------

21. 7 c 37.7 

50.2 ab 
A 

38.0 

31.1 ab 21.5 

16.5 c :.12 • 5 

30.1 he 23.2 

("\ 

55.5 a 12.3 

16.U 77.:J -

l' lNAL 

-----------------
% l'L)\ er' % S\.jard 
------- -------

61.3 Le 30 . .} h' 

5!J. 2 be 82.U be' 

12.H p ~O.,I é 

HI. ï au 5G.:! a 

7li.ll t... .}~.2 b 

95. ï ,~ 59.f a 

• 
28.1 - 21.9 

.. 

% 
Fertile 
Pollen 

3.9 

93.2 

* 
95.2 

93.6 

H.5 

~teans follOHe<t.by the same letter Hitlll~ a column do not slgnltkal,tl~ dlft'~r at the 5% level 
according to Duncar\s ~1ultlple Range Test. -----

* Not tested as glyphosate had nat .been applled tu the bll'dst")\lt t 1'~·1 011. . ... 
** 1:3/g1yphosate:water 

li 
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co 
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TABLE 4. nm EFFECrS OF SETHO~'YDIN, FLUAZlFOP-BlITYL, HOPE-WICh (;U'PlIClSATE, DAL\RlN AND 
AND mlNAMIDE ON QUACK GRASS IUPULATIONS (1982) •. 

-. 
l~ACh UR\SS HH1ZCNES 

----------------------
INITIAL NID-SEASON FIN.\L Number Biomass 

TREA1MENT ----------------- ----------------- ------------------ of Nades (Dry Wt.) 
(kg/ha) ~ Cover ~ Sl./ard % Co\er % Sl./ard % Co\er % SI.dni (1;/ • 5m 2 ) (g/.5m 2 ) 

--------- ------- ------- ------- ------- ------- ------- -------- ---------~ 

CHECK 80.6 a 81.5 a 73.5 a 48.9 99.7 ab 68.5 ab 159.0 a 26.7 'a 

Sethoxydlm 73. ~ a 68.6 ab 61.-1 a -12. 1 91. 3 ab b Î. 6 ,tb 111.0 ab 17.1 abc 
( .8) 

>" 
Fluazlfop- 74.5 a 67.9 ab 71.2 a 57.7 96.3 db 7~J. 1 d 116.0 ab 15.7 bc 
butyl (.6) 

Glyphosate 67.9 â 58.9 b 21.3 b 38.3 72.9 cd 11.5 L'd HO.O b 8.,1 c 
( 1: 3) * 
Dalapon -16.4 b 60.2 b 67.1 a 5:3.4 HH. l be 55. -, 1,..: 17H.O a 20.7 ab 
(4.5) 

Pronamlde 29.0 b 32.3 c 19',1 ab 38.-) 63 •. 1 d 31. ) d ~1l5.() a 24.9 ab 
(1.5.> :> 

C.V. 21.6 23.9 . 39.1 50.U l!i.~ ~1.1 lU .0 :H .1 
,-

~Jeans follOhed by the same letter l.1 lI11u a culwflJl do Ilut ~:Hgnll 1< •• lIt 1\ dl t f~I at the 5% leyel 
accol'dmg to Duncans ~I\llt 1 pie Hange Te~ t . , 

"V' 

_ 1:3/glyphosate:water 

... 

• 
, , 

,1 
,'1 
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TABLE 5. GR!MllI' TYPES OF QUAC.1\ GRASS PRESENT AT THE h1lD OF A SE.\S()~, AF"l'EH AIH.Il'\TlONS OF 

SE'rnOXYDIM,· FLUAZl FOP-BlJI'YL, ULYPIK)SATE. DAlAP()N. AND Ph'oNMIlDE (1~H2). 

'- . 
HEADED . ST1JN'fi.D Nl:'W UHOw1'H 

TR.EA1MENT -------------------- -------------------- --------------------
(kg/ha) % Cover % SHard % Cover -% SI-lard % Cover % SHard 

--------- ------- ------- ------- ------- ------- -------

CHECK 48.9 a 21.1 a o b o c .... 91.9 a 17.6 abc 

Sethoxydim o b o b 31.5 a Il.9 ab 91.3 a 55.4 ab 
( .8) 

Fluazifop- o b o b 27.9 a 12.5 a ~n. Î a 66.3 a 
but yI (.6) 

GlYPhosate 3.8 b 1,.8 b 11.4 b 50.2 oc 66.5 b. 37.6 cd 
(1 :3) * 
Dalapon Ils b 5.0 b o b 
(4.5) 

o c HU.2 ab 
~ 

50.1 bc 

Pronamide 6.3 b 1.8 b o b o c 61.-1 b 29.5 d 
(1. 5) 

C.V. 64.7 81.6 91.7 ~~.2 2:.1.U 23.5 

Means followed by the same le~ter within a colt.unn do nM slgJl1fH.aJ.ltJy ,hffer at the 5% 
level according to Duncans f>lultip!e Range Test. 

* 1: 3/g1yphosate:Ha,ter 

.. 

" 
'-

f' 
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atunting, while glyphasate c~~oderate to severe stuntina. 

Glyphosate reduced the final percent cover of quack arass new 

growth, while pronamlde reduced both percent cover and per~ent ) 

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

sethoxydim had Ao effect on t~ new growth of quack grass. 

2. ) Experlment 2. Effect of rope-wick applied glyphosate on 

guack grass. 7 

At the end of the 1981 season, there were no slgnifican~ 
• 

differences in either quack grass {oliar or rhizome growth as 

com~ared ta 

significant 

checks (Table 6) ~ Slml~.ryy., there were no 

differences ln blrds.~efoll vegetatlve 

seed production parameters (Tabie 7). 

growth or 

Early sprlng quad~ats ln 1982 lndicate no dlfferences ln 

early quack grass growth. Late season quadrats showed that aIl 

appllcatlons of glyphosate signlflcantly re~uced the percent 

cover and percent sward of quack grass, although there were no . ~ 

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

differences in the percent cover of trefoll, early appllcatlons 

of glyp~osate at the 3 to 4 and 4 to 5-1eaf stage of quack arass 

resulted in lncreased percent sward of birdsfoot trefoll. 
- \ 

,Quadrat analysls also proved that, apart from the total 

population of quac~ grass belna ~educed, both headed and new 

arowth populations of quack gras8 were reduced (Table 9). 

Rhizome biomass ~as reduce~ by aIl treatments and rhizome node 

number was reduced by aIl ap~licatlbns except ~:1 and 1:3 

dilutlon of glyphosate at the 5 to 6-1eaf stage. 
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TABLE 6: QUACK GRASS POPULATiON A't II.\!' I-ND oF 1'111 ~t..\SI)~ r~hSll TH,t, II~o.'l 'nmu,. DiLUTIONS OF 
GLYPHOSATE APPLIED 13\ ,\ HOI'I'-I,'[(,II, Til 'lll!{l·.t (;I~(,\~'l'Il :-''l'\(;r'"> (JI· (~I.\l'h (i!\ASS 09H1). 

/1111/.1 NFS 

TREA1NENT ---------------------.---------------
--------------------- Nlffill'l: 1 () 1 B1OIIl...i",::, , 
Gly:H20/Leaf Stage % Caver % S\~al ci Node~ (1fI. ;)111") III ~ \It. (,blll/. 5m 2 ) 

------- ---------- ------- ------- ------'--------- -----------------
t:t~ 

CHECK 50.6 HLH IH.8 78.3 

1.1 3-4 34.2' 1 . () .\~l. 8 11.8 

1.2 3-4 2.t. 1 7.1 J:.I.O 8U.!:J 

1.3 3-·} 33.9 1U.3 2 J. 0 9).6 

1.1 4-5 33.9 15.5 19.H Hl.~ 

1.2 4-5 30.3 ~L l .1. li 2-1. 7 

1.3 4-5 47.7 12.3 1 ~l. 8 ~Jb. 1 

1.1 5-6 20.1 f .7 ZI.:1 \\ H7.7 

1.2 
" 

5-6 19.0 11.5 H.H LU.5. 

1.3 5-6 26.3 9.8H lo.K H:.I.I 

C.V. 63.7 lo.K 10:":.1:5 112. H 

" 

'" 

" 

p 
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T.\BLE 7. BIRDSFOOr ~~ Po~TI '" liESI U IN" FinI 'lIIllliE v III l' 1 ("" m GL\I'I "" 1 E . \!'l'LIED m 
ROPE-WICI\ lU TI GHO\ffil ST\(Jl:.S OF WAll~ GI~\SS (lYHl). 

\ .. 
St::-ed \leld 

11lliA 1MI-Nf -----------------------------
------------------ r ll)hel'S l'(x~ ~~~t·d \ 1 p ld % Seedlwg 
Gly:HzO/Leaf Stage % Co\;er % ShdI'd (#/ . 5m 2 ) (#/. 5m 2 ) 1 g!1l\l l) llenn. Vlgour* 
------- ---------- ------- ------- -------- -------- ---------- --------

lilrrh 98.2 77.~ 7~.5 11).5 1(!'.1 S'l.S 50.3 

1.1 3--1 100.0 90.1 172.ll I~.H ~'l. :, lO . () :37 .B • 

3--1 99.ï ~·L~ I06.H 
1 

1.5 l().f) I~j. '3 -10.8 1 ') 
A . ~ 

"--o. 
1.3 3--1 99.7 B- " 1 • "- In.o 1 1 . 1) :":H.I lb. J \tS.5 

, . 1.1 4-5 99.7 H~.() Illl. l I~, . () 15. ~J i~. fi 48.0 

l " -1-5 

Y. 
Hô. 1 :"'~L5 :"':L() 1 1. t If .0 -10.0 ... 

1..\ -1-5 ~ Hl.~ ~-;-oJ l ') 0 ;) \·:L..'", 1 L ~ 1:3.5 

.. 1( 
1.1 5-6 J 99.7 H5. tl 1 Id 0 () 1 ~ 0 ') l'j 1) Il. 1 :18.3 

1.2 5-6 .J 100.0 H L~ \ \ 1.:" \ ~l .~ ll.~ • 1::.;:' -lI. (j 

1.3 5-6 ~7.6 ,~; 0 1 ':1~oH IlloH Il,, H 1;. 1 11.0 

C.\". 1~.6 1;) .11 :'il, .S ,-,j • ") - -, 0 ; ~.,.~ 2fi.9 

( , 
• Percent Jenunalloo atter fl\e {51 ,\(\~. 
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TABLE 8. INITIAL AtJn FINAL FGRlLATloNS OF W.\CE GH:\SS ,\ND FIN.\L l~'I'!'L\TlONS OF 8lHDSFCXJf 
TREFOIL RESULTING FRa1 TIlREE DILtn'lONS oF GLYI'HOSA'l't l{lll'l·-hll'h .\Pl'l.JED '1'0 THHEE 
GROWTH STAGES OF QUAŒ GRASS (1982). 

TREATMEN1' INITIAL QlJACK liH .. ~S J. 1 NAL Q\.'.\l 'h CiJ{. \.~s 1< I:~AL BJ HLJSFOJl' TREFOIL 

-----------------~ ------------------- ------------------- -----------------------
Gly: IhO/Leaf Stage % Cover % S\ .. ard % ('ovec % S\J~ll'd % l't)v~ 1 % Sward 
------- ---------- ------- ------- ------- ------- ------- ---------
CHECK 38. ·1 31.9 8U.0 a ~5.5 à 91.1 52.7 d 

1.1 3-4 73. -l • 59.8 1. 2 b U. 1 li 9L.~ 79.6 abc 

1.2 3-4 60.4 50.6 7.5 L '2 • :'. 1) 9~.7 87.5 abc 

1.3 3-4 64.4 57.1 :1.0 b ) 1. 1 1) 100.0 93.2 a 

1.1 4-5 51.1 ,10.9 5.0 lJ 1./ b %.2 83.1 abc 

1.2 4-5 59.6 17.6 f).O b 1 .:; Il 97.6 89.-1 ab 

1.3 4-5 62.1 42.5 21.0 h R.H li 99.1 89.8-ab 

1.1 5-6 4 ·1 • .t JI. (j 2H.H h 11. 7 il H5.9 6·1. 7 cd 

1.2 5-6 65.0 16.5 20.~ b 7.~) h 9:1. ~) 77.0 abcd 
1 

" ~ 1.:3 5-6 S·I.3 \- .) 1 .~ 2~L \ b 11. ~J b (JJ. B 70.3 bcd 

C.V. ~0.5 Ib.~ 71. :l ~lcL '1 "l'' ;: ......... ;J 24. ·1 

" 
Means followed by the srune letler Hlthul a cohlmn do nut slgnl flCH.htl) dlffer at the 5% level 
according to Duncanb Nultiple Range Tt:':::.t. 

-
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TABL.E 9. THE EFFEcrs OF TIIREE DILUfloN~ OF GL\PI\I)S,\Tl'. Hol'E-hWh \lll'LlI .. D TO THl~hh GRC1.'I1'H STAGES 
OF QUAL"K GllASS ON RE..'lULTING Qll.\<h GR\SS (j1~,MTII STACil:S .\:-.JD HH1Z<1'1E Bllt-t\SS AT nIE ENll 
OF ~ SEASON (1982). 

WIl/( NES 
'fREATIiENT HEAnED NE'" Cih'O\{l1l --------------------------------

------------------ ------------------ ------------------ ~umhel nf B~omass 
Gly:lhO/Leaf Stage % C'o\'er " ~\.al'li % (0\ cr % ~\ drd N(Ait~S (:;;/.501 2 ) Dry Wt. (g/ • 5m z ) 

------- ---------- ------- ------- ------- ------- -------------- ---------------
CHEll\ Il.0 a 1-1.3 d 67.H a 30.7 il 7~1 .. } a 10.1 a 

l.I 3-·' o b () b 5.0 b 1.7 li I.H (' 0.5 c: 

Ct 

1.2 3-4 o b () b 7.5 b ~, 1 l, l. H , tJ~ 
1 ., 3-4 o b 1) t. 5. () I, 1. 1 h (). HI' O. 1 c .-

. , 
1.1 4-5 o b () 1. 5.u t. 1 • ï t. 1 :. () 1 U.~ C 

1 'J . - 4-5 1.2 L (). 1 t. J.~ li 1. ~ h ~ :-, ( 0.7 c 

1. '1 4-5 8.8 b ~. -l b Il;. fi b f.. 1 I, Il) ,') t)l 2.5 hé 

1.1 5-6 5.0 h ~.I) L .: ~,. Il t, L:.t. h t, l , \ cit 1 5.~ b 

1 .• 5-6 Il.3 b l. ~1 1) H,X b l, ') l, .. :-. ( 2.6 be-

L] 5-6 l::!.ti t. 1. -; l, _1),;; }, .- • 1 1. KI. Il ,1 I.U h· 

('. \ . llti.ï lïl.t. ,H==). J JO 1. (j ; t " 1 1 ()~ .0 

MeaJ\S foll~ by the salUe letter "1t11111 il ,'uIlJlun dl) nut :-.lgtllli ,tIti 1 .. 1Ifft-'r dt th.~ 5% lE~\el 

according to Dl8lcans ~tJltlple Range 'le!3t. 

, 

~"----

\ 
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3. Experlment 3. Comparisan of the efficacy of sethoxydim and 

fluazifop-butyl for guack grass control. • 

The percent caver of quack grass remalned unaffected by any 

treatments at the end of the 1981 season (Table 10). However, 

t~e percent sward of quack grass was sign1ficantly reduced by aIl 

treatments except fluazlfop-butyl at the 5 ta 6-leaf stage. The 

percent composition (dry weight) of quack grass was reduced ln 

aIl treatment plots, although there were no differences amang 

treatments. No treatments resulted ln any slgnificant effects ta 

th?birdsfoot trefoil populatlon. 

Quack grass rhizome excavatlo~s taken at the end of the 1981 
, 

growing season indicated.that there were no differences ln elther 

the dry weight or the number of nodes among treatment and check 

plots (Table Il). Early applications of fluazifop-butyl at the 3 

ta 4-leaf stage of quack grass resulted ln a greatér number of 

flowers and seed pods of the trefoll. There were no d1fferences 

in flnal seed Yleld, percent germlnat10n, or seedling vigour of 

t~e trefoll among the various treatment and check plots. 

AlI treatments caused severe stuntlng of the quack grass and 

at the end of the season no quack grass had headed in any 

treatment plot (Table 12). Later applicatlons of fluazlfop-butyl 

at the 5 ta 6-leaf stage of quack grass stunted quack grass more 

than other treatments. Neither sethoxydlm or fluazlfop-butyl had 

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

seasan. 
! 

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. nIE FFE(rs OF EARL\" 1 L\TE 1 Al'-JTI SPLIT APPLIC'.\TIONS uF SETlIll\'l.DIl'i AND H,lI,\ZlFOP-Blm' ... 
ON RJPUL.\TION DENSITIES Of QI.'ACK C..RASS AND BIHJ)SRX'Y1' 'l1{LHIIL IN A NlXI::.U SWAlID 
(1981). 

QUACh. GRASS BlHlJSH.XJI' THEFOIL 

------------------------------------ ------------------------------------'ffiE..\ 1MENT 
(ka/ha, 

Leaf % Contnbut Ion tu % (ontnbutIon to 
Stage % Cover % Shard Tot. Plot BlOl1lass % ('O\'er % Shard Tot. Plot Biomass 

00::('1\ 

Set hoxyduR 
( .8) 

Se~hoxydi. 
( .Hl 

3-4 

5-6 

Sethoxydlll 3-·tj5-ti 
( .5/.5) 

.. tuaz 1 f op- 3--1 
\:Aat y l (.5) 

fluaZlfop- 5-6 
but) 1 (.5) 

fluaZl fop 
but~ L 
( • JI ."1 

C. \ . 

3--1/5-6 

------- ------- ----------------- -------

33.9 2~.6 a 18.1 a 9H.î 

19.0 7. 1 b 2.0 b 97.:': 

31.7 10.6 b 5.!:J h to,). () 

21.0 10.0 Il L.b L ~Iti . ï 

15.0 5.0 b î . ~ l. :1:1.1 

J8.6 11. ~ db !L () t. ~ 1;-; 

.. 
21.\ HL' t. 1 . t>' l, K~j 

53.9 61.0 8ï .11 1 .:. \ 

------- -----------------

73. ï 82.8 

~1.2 96.9 

HL 1 91.7 

HO.:': 9·1.9 

:~ï . H 91.1 

IiO.H 92.5 

7 -). t) 91.8 

~ 1\.9 

l' • _ 
~Ieftns fulh~e.1 b) th~ ~ lettt'i "llhll ...... Iuron d" 1 ... ( '->1";111.1'.1 .. 11. ,tllt'·1 11 t!a( :..~ level 
8o~Ordll\i to ~lcans f'kJl t Ipl~ fœfi~e 1":-.1. 

et 

" 
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TABLE Il. 

THE EFFEcrs OF EARLY, LATE, t\ND SPLIT APPLIl',\TWNS OF Sr..wl'IIO\'lDUI AND FLUAZlFOP-BUTYL 
ON LATE SEASON QUAC'K GRASs RIIlZ(NE BIŒ1ASS X~D BIRDSH:X 11' TIŒFOIL SEED YIELD 
C'U1PONENTs (1981). 

..: fŒIZQ'1E 
BlIWSI'( A)1' TIlliHllL --------------------- --------------------- ------------------------------TREA'IMENT Leaf Total Dry \\t. I-10l-Jer l'ods 

Seedhng (kg/ha) Stage Nades/.5m2 (g/.5m 2 ) 11/.5m 2 ) 1 JI. 5m 2 ) % Uenn. V' , 19ou --------- ---------- -------- ----- ---- ------- ------...-
CHEC'K 16.8 '1.0 5~.2 b Il. H b :1:':.9 -lB • .,. 32.8 
Se thoxydim 3-4 . 

27.3 1.0 65.0 db 11.2 b Il. ~ IH.n 36.8 ( .8) 

Sethoxydim 5-6 _22.0 1.0 71.2 ab 18.8 b -lU. 1 -11.2 29.5 ( .8) 

Sethoxydim 3-4/5-6 20.0 3.7 H.O b Il.O'b 27. '1 50.0 27.0 (.5/.5) 

FluaZ1fop- 3-4 34.8 2.3 95.8 a 53.5 a fi:.!. 1 -Il. U 33.2 butyl (.5) '-
,,~ 

Fluaz:i,fop- 5-6 39.5 2.2 71. H ab 21.0 b 5J.8 16.2 33.0 butyl (.5) 

Fl~z1fop- 3-4/5-6 28.0 1.5 H.2 b 21. 2 b on. ï -16.0 32.8 but}"l i 
(.3/: 4) 

C.V. 92.3 223.7 :3G.6 59. 1 :J2.1) 29.4 2·l.5 

Means follOl.,led by the same letter \,/itlnn do colunm do Hot slgnlflcantly ùlffer at the 5% level 
according to Duncans l'1ultiple Range Test. 

* Percent gerounatlon after fIve (5) days. 
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T\Bl.E 12. A CUlPARiSON OF QUAŒ GRASS (~R<..Ml'H TYPES PRESENT AT 'nili END OF 'fH}' SFA'30N AFrER 
EARLY, LATE, ANp SPLIT APPLH'.\TIONS OF SETHO\.\DHt AM' H.ll\LIFOP-lllrnL (1981). 

HEADhD ST\lNTH) N l<.'\~ GR(M1l1 

1lŒ.AtMENT Leaf n 

---------------~---------------------- -------------------
(k8/ha, Stage % Co\er % Shal-d % \o\er % S\ • .J.nl % ('o\er % SHard 

--------- ------- ------- ------- ------- ------- -------
(~ 39.2 a ~~. l a () l> o tJ ~ti.J 2.1 

Sethoxydill 3-1 o b o b () l. () 1. 19.U 7.4 
( .8) 

Sethoxy{ha 5-6 o l> o b 6.2 ta ::.0 t. ~ I.g 8.0 
(.tH 

'> 
Se thoxydUl 3--1/5-6 Ob- o li ::."")L ".H t. 1 H. ~j 9.2 
( .5/ .5) 

FhJ8Z1fop- 3--1 o b Il b ~.;) Li .1 • ~ 1 1 Î . il 5.0 
but) 1 ( .5) 

fluazlfop- 5-6 o b ~ (1 li ~·I.~I ,\ • 1 1 1 7 .1) 7,.J 
but) 1 ( .5) 

Huazlfop- 3--Ij5-ti {) Il ,,\, 11> ! 1 - \ 1 L. ~ ::: • 1 

l~Jl ~ 1 
(.5/.5) 

C. \ . 22ti.l ~tdJ. ~ ri"; .-,;J. 1 b:~ .t; 

~Ie>ilI\S followt.'d hy thè ~ It:'tlt'l' ',llhl'. 1 ",II.-!.I. d" I,'! -''':1.11 ..• ,.I! ,1111'1 .1 IIIt 5% J~\ ... l 
.·'col-d ulaC t (J l~n 'ans ~,u lt 1111 .. l.!.lt I~t 1. ~ 1 . 

• 

'---
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TABLE 13. AN INITIAL CU1PARlSON OF 11lli.\'RlENT PLOTS A \I<_\H M,'I'Hi THI'_'\TNENT h ITH Sb.·rnoX'YDIM AND 
FWAZIFOP-Bl!1YL FOR RESIDU.-\l. CON'mOL OF QUA(1\ Œ{A.SS (l~IHZ). 

QUACK GRASS BIHDSI'C<JT 'l'HH! lI\. _ Blit) \DLEAF WEEDS 
TREA1MENT LeSt' ------------------- ------------------- -------------------

(l{g/ha) Stage % Caver % Shlard % ('(J\PI' % SI.J~j'(! % ( {)\,p[' % Swa.rd 
--------- ------- ------- ------- ---- --- ------- -------

CHECK 75.9 60 .. \ 7.:1 !.U 52.~ 37.1 

Sethoxyd1m -> 
3-.t 65.7 ·15.5 IL .. 1 ~.5 5!J.~ 46.3 

( .8) 
~ 

Sethoxydim 5-6 67.4 • l7~9 1.'~ D.5 ï~.] 51.6 
". 

( • 8) 
-..1 

Seth?xYd1m 3-4/5-6 77 .8 56.1 7.5 l ') 6U.H 39.5 
( .5/.5) 

Fluazifop- 3-4 71.1 58. \ 7.G l ') , ... 61.~ 36.6 
"'-

butyl (.6) 

FluaZlfop- 5~6 72.0 5:1.0 ') -
~.;) 

--......-... -
(l.~ L7.;) 47.7 

butyl (.6) 

Fluaz1fop- 3-4/5-6 83.3 6U.~ Il . .\ :1 • 1 59.0 35.0 
butyl 
( .3/.4) 

C.V. 21.6 :\2.5 122. Il lZ0.L :38. fi 35.3 
" 

• >( 

" " 
~ . 



At mid season, there were no signiflcant differences in 

either trefoil or broadleaf weed specl~s among treatment and 

check plots, (Table 14). Split applicatlons of sethoxydim at the 

3 to 4 and 5 to 6-1eaf stage of quack grass reduced both the 

percent cover and percent sward of quack grass. However, no 

other applications of sethoxydlm or fluazifop-butyl had any 

effect on quack grass populat10ns. 
1 

At the end of the 1982 season, the percent caver of quack 

grass was s1gnificantly reduced from early and split applicatIons 

of sethoxydiffi only (Table 15). The percen~ sward of quack grass 

was Significantly reduced by both single applIcations of 

sethoxydim and fluaz1fop-butyl at the 3 to 1-leaf stage, and 

SplIt appllcations at the 3 to 4 and S'to 6-1eaf st~ge. Plots 

receiving a s1ngle applIcatIon of sethoxydim at the 3 to 4-1eaf 

-
stage of quack grass had the greatest percent cover of trefoll. 

The percent sward of trefoil was greatest ln plots recelving 

spllt appilcations of sethoxydlm at the 3 ta 4 and 5 ta 6-1eaf 

stage of quack grass. However, no other treatments of elther 

sethoxydim or fluazlfop-butyl affected trefoll populatlons. 

Whlle the percent sward of broadleaf weeds dld not dlffer amona 

plots, the percent cover of these weeds was greatest ln plots 

receivlng 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 

arowth types of quack arass: headed, stunted but not headed, and 

new growth of quack grass. AlI treatments elimlnated headed 

quack grass plants from the plots (Table 16). Late applicatlons 

of both herblcldes caused a large amount of stuntlni ln quack 

48 



01:0-
ID 

"-

, 

- . fi' 

TABLE 14. A C01PARISON OF t-llD-SEASON SPEClES fDPULATIUNS .\J:<'l'/<.H E.\Hl \ J 1~\TEJ -\ND SPLiT 
APPLICATIONS OF SE'lOOXYDIN N'il) FLUAZIH)P-Bl fn L (1 ~~H~) . 

QUAC1( GR<\.SS l3lRVSFlA, n'WH!)l L U!-l(J illLhAF wEEDS 
TREA'IMENT Leaf ------------------- ------------------- -------------------

(kg/ha) Stage % Cover % Sh'ard % Cm er ';~ Shéil d , % Co\(~r % Sward 

--------- ------- ------- ------- --------- ------- -------
CHECK 78.8 ab 60.6, abc 17.8 11. 1 :15. 1 28.6 

Sethoxydim 3-4 15.0 bc 39.7 cd 20.1 1:J.7 tiU.5 48.5 
( .8) 

Sethoxydim 5-6 79.1 ab 56.8 abc 17.G IJ.H 57.2 29.8 
( .8) . 

Sethoxydim 3-4/5-6 43.9 c 29.9 d 39.1 ~U.fJ L3.:~ 41.5 
(.5/.5) 

,/ 

Fluazifop- 3-4 64.2 abc 1 J. H bed 2G. fi nL~! ~1.5 38.3 
but yI (.6) 

• 
Fluazifop- 5-6 85.-1 a 611.5 a :25. :J 11. H ~o.2 16.7 
but yI (.6) 

Fluazifop- 3-4/5-6 78.8 ab 66.7 ab 8.8 1.1 15.5 29.7 
but y 1 
( .3/ . 4 ) 

C.V. 33. ,) 11. H 
" 

68.~ HII. ! Tl.~ 41.7 
, 

~1eans followed by the same letter ~.rithHl cl COlUJ~l do 110t slgmt'J\'dlll I~ dIt'fel' at the 5% level 
accol'chng to Duncans Nul Uple Range Tf-st. 

/ 

~ 

" 

~ 

-
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TABLE 15. A Œl-IPARlSON OF FINAL SPECfES rnPlfJ.\TlON AFn.H EAHL\, I_\TE A!'Jll ':lPLlT \PPLICATIONS 
OF SE'llIO)"l'DIM AND FLlJAZI FOP-UUTYL (1982 ~ • 

WACh GHASS BIRl,SHVl' '1'l{I.:I-'\JIL ~R< J.\DLEAF WEEDS 
1RI:A ltlENT Leaf ------------------- ---------4r-------- -------------------

(ka/ha) Stage % CO\"er % SHard % (',)\"<"1' % S\.dld % lO\ el % S"ard 

--------- ------- ------- ------- ------- ----_..:-\~ _.Jl. _____ 

'\.. , 
C1ŒU~ 100.0 a 80.,1 a 17.7 bcd lS.t> c 1:3.9 h 4.1 

Sethoxydim 3-4 53.9 c 30.6 c 85.5 a 50. ï a 33.8 a 20.1 

( .8) .,. 

Se thoxydim 5-6 91.6 ab ï5.1 ab -19.9 be'd ~ 1 .'3 b. 9.98 b 3.8 
( • H) , ; 

~thoxydim 3--l/5-6 89.8 b 57.2 bè 73.2 dt. .H·;.H ab 15.0 b ./ 6.0 
( .5/.5) 

foluaZl t'op- 3-·1 90.8 ab 51;.] le 57.9 te ~ï.:) le 1.2.8 a 1 11. 2 
, tJut)l (.6) " ~ 

FluaZl fop- 5-6 98.7 ab 82.6 a 30.3 ci 1 ~. 1 (' 15.U L 5.3 
" 

but) l (.6) 

Fluazlfop- 3--1/5-6 9·1.6 ab SC.I 1 .. :':5. l ,'.1 1 1-4-l . 2~.H ab 29.7 

but) 1 • ( .3/. -1) \ 

C. \" .. .1 
If)'') .) :.:ï.1 t ï . 1 t;,. 1 ÎO. 'j 151.6 ..._.-

t'Jeans follùh-ed by,the samE' letter hlthl~ a I·,dl.url lio JI .. t signlll' .11,1 h dd'ft'l rit th,,- 5% le'vel 

8{'('OI-diAg' to DlIlcans !')lll1ple Range Tt'~1 • 

• 

• 
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TABLE 16 •. A C01PARISON OF FINAL GRO\VTII STAGES OF QUAl1\ lIR\SS HJI'( IL. nItlNS .\VrhH EARLY, LATE, 
AND SPLIT APPLICATIONS OF Sé.'1'HOX,)'DIM Atm FLll.\Z IFOP-BI ''1'\ L (1 ~H2) . 

! 
" HEADED ST\'NT~1l NEi~ GHOWTH -

TREATMENT Leaf ------------------- ------------------- -------------------
(kg/ha) Stage % CoveF % SHard % Co\er % S\ ur'd % loyer % SlJard 

--------- ------- ------- ------- ------- ------- -------

CHECK 60.3 a 2 LI a o b o l, 97 j a 56.3 

Sethoxydim . 3-4 o b o h o b o II 5:1.9' b 30.6 
( .8) 

Sethoxydim 5-6 o b o P -16.1 a 113.7 d 8~.:; a 56.4 
( .8) 

Sethoxydim 3-4/5-6 o b o b () b () Il B!:l.H a 57.2 
(.5/.5) 

Fluazifop- 3-"4 o b o b o b () b 90.8 a 56-.1 
but yI (.6) 

Fluazlfop- 5-6 ' " 0 b o b 17.9 a ~ 1.0 a 91. Î a 'tiO.H 
but,}'l (.6) 

~ 

Fluazifop- 3-4/5-6 o b o bl 1.~ h (!.f; t. '"TI 1. ~i a 55.7 
butyl ,. 
( .3/.4) 

C.V. -16.9 -Ii .6 1O.H t)j • () , • 21. 5 33.2 

~ 

l'Jeans followed by'the same letter h'ithw a L'OhmlH do lIul hlgtll t 1. ~lItll~ dl t t'el' at the 5% level 
according to Duncans Nultlple Rangp 'l't~hl . 

" 

"
/ 

" 

... 
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grass. The percent cover of new growth of quack grass was 

• 
significantly less in plots receivlng the 3 to.4-1eaf stage 

applicatIon of sethoxYdim, although no other treatments affected 
~ 

the new growth. The percent sward of quack grass new growth did 

not significantly differ from check plots among the treatments. 

Analyses of data from quack grass rhizome excavatl0ns , 
<1 

revealed that none of the treatments affected the number of nodes 

per rhIzome sample. AlI applicationl? "'of sethoxydim and 

fluazifop-butyl at the 3 to 4-leaf stage reduced the rhlzome 

biomass. Late and Spllt applIcatIons of fluazlfop-butyl had no 

affect on rhIzome blomass (Table 17). 

The 'percent compOSItIon (dry welght) of quack grass was 

significantly less with early iïd splIt applicatlons of 

sethoxydim, and early applIcatIons of fluazifop-butyl. Early 

applIcations of sethoxydim resulted ln the greatest proportIon of 

trefoil, whereas aIl other treatment plots w~re equal ta checks. 

4. Experi~nt 4., ComEarlson of the efficacy of pronamlde, 

dalapon, sethoxydlm, fluazlfop-butYl, Slyphosate and haloxyfop-

methyl appiled ta various growth stages ~f guack arass in newly 
.. 

seeded birdsfoot trefoil. 
, 

Early apri~g evaluations of fall herbicide appllcatlons 

indicatéd that'sethoxydlm reduced both the percent cover and 

percent sward of quack grass whlle fluazifop-butyl reduced the 
(J 

percent sward only of quack grass (Table 18). ~irdsfoot trefoil 
l 

populations, while being very low, dld not slgnificantly vary 
Ci. 

among plots, however, plots treat,ed Wl th sethoxydim had the 

greatest populatIon of broadleaf weeds. 
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TABLE 17. 

TREA "Il-1EN'1' 
(kg/ha) 

---------
CHECK 

Sethoxydim 
( .8) 

Sethoxydim 
( .8) 

Sethoxydim 
(.5/.5) 

Fluazifop-
but yI (.6) 

Fluazifop-
but yI (.6) 

Fl~zifop-
but yI 
(.3/.4) 

C.V •. 

,.. 

A CUfPARISON OF ~ACl{ GRASS RIITZQIE BICN\SS ·\ND l'EHCENT ('ONTIHBlfl'II)N OF SPE('fES 1'0 
TOTAL ABOVE GROUN, BHX'IASS AI·TEIl EAIlI.\, f...\TE, ANI) SPLIT :\\'!'LltAT\ONS DF Sr~nI()\YDlN 
AND FLUAZIFOP-BliT\L (I~H1~). 

';(, ('()~J'\'f<! BI rI' ION 01, SPEt' llêS '1'0 'l'CYI'AL BICA'L-\SS 
Blomass (lll'y \I,'plght ) 

Leaf Nades ))1 y \-i t • ------------------------------------------Stage (#/.5m 2 ) tgj. 5m 2 ) <.nIaI -1\ (,l'ass H,F.T. UI'oadleaf Weeds -------- -------- ----------- ---------- ---------------
192.7 23.6 a 

( 

Hf). t an 13.2 he 0.6 

3-4 1<17.0 13.5 b :l~l. 0 d f)2.H li 3.2 

5-6 115.2 9.9 h 78.2 alx~ I9.n he 2.9 

3-4/5-6 124.2 11. 2 h 58.6 cri :1·1.5 ab 6.9 

3-4 104.0 10.7 h • 55.6 cd '12.1 ab 2.0 

. 5-6 192.0 22.2 a 91.6 a 2.8 (' 2.6 

3-4/5-6 194.7 16.5 ab 74.1 he 25.8 he 0.1 

33.6 36.1 29.5 60.9 71.1 

Means followed by the same letter within a col\mID do not signlficantly dlffer at the 5% level 
accarding ta Duncans ~Iultiple Range Test: 

f 

../ 

" 
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TABLE 18. SPRING FDPULATIONS OF SPECIES llliSULTING fJlO"1 }'.\l.L '))(1: \)1'Il:''''~ 0)- LJ.\)~\l\)N, PRüN\NIDE, 

SETHOXYDIM AND ,FLUAZIFDP-BlYf\L. 
~ 

; 
QUACK GR.-\SS BIRDSFO)'t' 1'HEFO) L Bh.'tJ. \ULE. \F WEEDS 

TREAnŒ,~ ------------------- ------------------- -------------------
(kg/ha) % Caver % Sward % ('0' er % Skl)'d % (\)\er % SHard 

--------- ------- ------- ------- ------- ------- ______ J 

CHECK 4·1.8 ab 60.0 a ') ~ 
.... :3 :\. :\ :3:1.9 38.8 b 

Dalapon 55.8 a 60.9 a 2.5 .1. H 15. ï' 36.0 b 
(<1.5) 

• 
Sethoxydlffi 10.1 c 17. l c 2 -. ;) 1.1 ~lj .U 78.8 a 
( .8) 

Fluazifop- 2·1.0 he 2ï.6 he 2.5 li. 1 J~). ::3 66.1 ab 
butyl (.6) 

Pronwn1de 41. 5' ab ·18.6 ab 0 .) () 17 . Î 52.3 b 
(1. 5) 

Pronamlde 53.3 a 56.8 a 'l -
L.. • ~) l.ï IIi. h 41.5 b 

(F/S) * ( .5/ . 5) 

C.V. 38.0 -11.3 1 7ï' . 1 l~H. 1 IH.I ·1 J. 1 

1"feans fo110wed by the !:>ame letter \.lthlll.1 lO!UIllll do nul slgldl l, .t1i1I\ ,il1,1.>, ,il tilt! 5% le\el 
accordlng ta Duncans Multli)le Range Tt~~' . 

* F/S = fall-sprlng bpltt applLcat HllI 

.. 

/ 
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At the end of the growing s~ason, fall/spring sethoxydlm, 

fall/sprlng fluazifop-butyl, spri~g only fluazifop-butyl, and 

rppe-wick applied glyphosate treatments had slgnificantly less 

quack grass cover (Table 19). Fall/spring sethoxydim and 

fluazifop-butyl, and rdpe-wick applied glyphosate reduced the 

~ 

percent sward of the quack grass when compared to the check 

plots. Simllarly, fall/sprlng sethoxydlm and rope-wick applied 

"glyphosate resulted in the greatest cover of trefoll. Glyphosate 

was the only treatment WhlCh resulted ln an lncrease ln the 
~ 

percent sward of the trefoil. Only fall/sprlng fluazlfop-butyl 

treatments resulted in a greater percent cover and sward of 

broadleaf weeds. 

As in the preVIOUS experlments, the growth types of quack 

grass were analyzed separately. Sprlng applicatlons of pronamlde 

resulted ln the greâtest percent cover of headed quack grass 

(Ta~le 20). AlI sethoxydlm, fluazifop-butyl, glyphosate, and 

haloxyfop-methyl treatments reduced the percent cover and percent 

sward of headed quack grass. Spring applicatlons of sethoxydlm, 

fluazifop-butyl, and haloxyfop-methyl caused stunting in quack 

gr~ss, thus plots reCeivlng 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 fluazlfop-butyl, rope-wick applied 

glyphosate, and sprlng applied haloxyfop-methyl. Spring 
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. TABLE 19. FINAL roPUlATIONS OF SPEl'IES IN \ NIX!:\) S\{\IW R!:SII[.'I'I:~(; l'h't'I \.'JU\J{IS THE.\l'NENTS WITH 
DALAFON,' GLYPIIOSATE, PRONAHlDE, SETlim, \ DUI, l·l.lJ\Zll·\lI'-Bt 'l'\L AN\) IIAIO~\F()p-r'lE."'l'HYL. 

QUAO~ GRASS BIlWSH 01' THH(I] L mi{ IAULEAF WEEDS 
TREATI-lliNT 

~ ------------------- ----------------~-- --------------------
(l{g/ha) % Cover % SI.'.ll'd % CO\el % S\Jld % ('O\t::!r % S'Jard 

--------- ------- ------- ------- ------- -'---~_ .. --------
CHEL1( 92 .. 1 ab 60 .. 4 ab 15.0 c l>.U tJ\ G 1. 1 he 33.6 bcd 

• Sethoxydim (F/S)* 28.4 d 15.5 c 11.:3 b .~ 1. Î b 88.1 aL 59.7 ab 
(.g/.~ 

SethoxydlID (S) 80.4 abè 57. 1 ab 25. 0 tx~ 11 .. \ Lx, '55.H (' 28.4 bcd 
( .8) 

FltJaZ1 fop-buty l 25.4 d 15.:1 c 25.1 bc 15 .. ) b,' 8!J.~ ct 69.1 a 
(FIS) (.6/.6) 

Fluazifop-butyl 65.5 he 50.0 b 30.5 h' l() . ï t)(, 51. H l 33.2 bcd 
(S) (.6) 

Pronamlde (FIS) 70.6 abc 45.b b 21 .3 lx' 11.l) L.' 6".~ ,.d:'JC 12.9 âlixJ 
(.75/.75) 

Pronamide (F) 67.9 he ·D.6 D 15.0 c K. [ L. 7().~ lJ(' \8.0 abcd 
(1. 5) 

Pronamlde (S) - -94.3 a 71. ~ cl 8.8 ( '\. 1) r 1 ~ j .:1 .' ~Z.2 cd 
(J. 5) 

~ 
Dalapon (F ) 85.2 alx.· fi 1. l J}) ~ 1. 7 lx' l:;,(J t.' i'iJ.7 l' 30. ~ bcd 

(405) 

Gly}Xlosate (S) 2.5 ct 1.0f' - 1>3.5 a 1 H. fi Ll :ïÎ • b ( 50.1 ab 
(1.3)** 

HalClxyfop-methyl 72.0 abc 17. l b .\~. 7 t JI. , :":0 . ~1 lx 5~. tj { 11.b be.d 
(S) (.3) 

C. \'. ' 38.1 :3H.~ 51. '\ bL, -, HJ.H ·17.3 

T'Jeans followed by the l:>ame lptter "'lthlll cl 1 (.}lllllll d() IHlt slgrtl 1 II dl.t 1\ dIt IPl dl the 5% le\el 
accùrlilng to Duncans Nul UpIe Rmgp '1 e~ t • 

* r = fall applied S :: Spi lIl!,?; <\ppi 1 ed l'/~ :: Ld I-~ld ÎlIg =-1" 1 t appllcatH)o 

,-** 1: 3/glyphosate :\~ater 

~ 
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TABLE 20. A <UiPARlSON OF FINAL QlJAl'h (iH..\SS CJHOW'11I T\I)I'~ H~':ill.l'lt,,(; l'I~tl \ \HIIJl.'S l'HEA'INENTS 

WITH Sl!.'1l10ÀYDIM, FLUAZIFOP-BHI'\L, PH.oNNIlDl J (I\L'.l'l.,t\, h'ul'~-\\ll'h .\1'PI.1\<.1) UL'YPHOSATE 
AND HALOXYFOP-t-lli'THYL (19H~). 

HEADED sn fN'j'I~1 J \lI' Iv GI~Jh'TH 
TREA1NENT ------------------- ------------------- -------------------

(kg/ha) % Cover % SIJard % l'()\Pl' % S\ ... l.I d % t en PI' % SHard 
--------- ------- ------- ------- ------- ------- -------
ClŒCK 25.0 b l~.~ be- n b () b i'~.3 a 47.9 a 

SethoxydlID (F/S)* 1.2c 0.5 d 1.2 b O. 1 (' l8.1 de 14.6 cd 
(.8/.8) 

Sethoxydim (S) o c o d 2H.J a 15. L ,Ül( 65.3 <lb.' ·10.6 a 
( .8) 

Fluazifop-butyl o c U d 5.0 b '1. H l.· :.! 1 .:3 dt, 11.1 cd 
(FIS) (.6/.6) • Flua,zlfop-butyl o c () ci '!.7 • () .i LU. ! ,th 16. ,1 abrd 23.1 abc 
($) (.6)' • 

PronaJlude ( F) 8.H oc 3.7 cd () h t) l b 1. () elle 38.3 ab 
( 1. 5) 

Pronamide (FIS) 21. 9 bc 8.7 b<:.-d () b Il " Ij~.O abc 36.9 ab 
(:"75/.75) 

Prorlalude ( S ) 56.3 a ~9.ti a [) h (J (' 7:J.b ab }·}.8 a 
(1. 5) 

Dalapon (FI 24.6 b 15. 1 b Il h () l' 151. 3 alx~ 13.0 a 
(.}.5 ) 

Glyphosate (S) o c o d () h U c' ') -.... ::> e 1.0 d 
(1:3)** 

Haloxyfop-lIlEfthyJ. 1.2c 0.5 d 17.7 J. ~H.U a 31.H cde IB.6 0Cd 
(S) (.3) • 

C.V. 107.3 111. 5 111. ;) lLO.L 11.5 ·16.5 

Means follOlved by the same letter \,'lUll11 .... C'uJunul do not !:->lgnlf jl'dllt 1,\ djff~l <lt Lht, 5% J eve l 
according to Duncans ~tul tlple f-œnge 'j'p:,,1 • 

* F = fall app11ed S = sprlng elppL1ed FIS:: I"il-"'I'lll,g ",plll appllcation 
** 1 :3/glyphosate:\.Jater 

• 
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fluazifop-butyl, while reducing the percent caver of quack grass 

new i,rowth, \tid not slgnificantly affect the percent sward. 

5. Experiment 5. Comparlson of the efficacy of slngle 

applications of herblcides for control of guack grass ln 

established blrdsfoot trefoil. 

At Mid season, there were no slgniflcant dlfferences ln 

elther the percent caver or percent sward of quack grass among 

treatment plots (Table 21). Wlth respect ta blrdsfoot trefoll, 

the percent cover was reduced ln glyphosate treatment plots. No 

other treatments affected the percent cover of the trefoll and 

the percent sward was unaffected by aIl treatments. 

At the end of the growlng season, there were no dlfferences 

ln the percent cover of quack grass, although all treatments 

reduced the percent sward (Table 22). The percent cover of 

birdsfoot trefoll populatlons did not dlffer, but the percent 

sward of the trefoll was greater ln aIl treatment plots as 

compared to checks wlth glyphosate belng somewhat superlor. 

There were no Slgnlficant differences ln elther the percent 

contributlon of quack grass or birdsfoot trefoil ta the total 
, 

sample biomass. 

AlI treatments reduced both the percent cover and percent 

sward of headed quack grass with rope-wlck applled glyphosate 

being less effective than the other treatments (Table 23). 

Sethoxydlm (both rates) and haloxyfop-methyl (aIl rates) 

treatments caused stunting ta the quack grass with the percent 

cover and percent sward of stunted quack grass being hlghest in 

the se treatment plots. Rope-wick applied gl~phosate, haloxyfo~ 
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TABLE 21. MID-SEASON CO'lPARISONS Dl< (1'\('1\ UH..\SS \Nll Bllm!->H.xn Ihl·bdl. IUI'lI!.\I'!IINS HESULTING 
FRt:.l'1 VARIOlIS APPl,lCATIONS OF HOH:.-Wl('h M'l'LI LI) W,\ l'III J;' \'11·, ScTllu\ \ Ill!'), FLUAZIFOP
Bl!fYL, AND H.-\LOXYFOP-Nc!11l L (19HZ). 

(II \( 'h (jl{,\SS 
BIHD;,/·u:,J' '1U!d<'OlL TREA1T-ŒNT ----------------------------- -----------------------------(kg/ha) % Cover % Slidl d % ( 'J\ "l' % S,.al'Li --------- ------- ------- ------- -------~ CHECK 83.1 12. 1 ~j 1 • ~ dIx 57.5 

Glyphosate (I: 3) * 44.7 .l8.~ 7\.1 d 61.2 
Sethoxydl.m (0.6) 56.5 28.:': 'H), 1 al) 71.B 
Sethoxydim (0.8) 70.3 JV.2 K~I . ï .il,,·<1 -15.0 
HaloxYfop-methyl (0.15) 66.5 :31. :. ~jl •• H ab 67.4 
Ha l oxyfop-methyl (0.3) 57.4 :U.I H~).lI ûl)(~d 64.6 
HaloxYfop-rnethyl (0.5) BO.6 18. (j ;I.'IU 51.1 
Fluaz1fop-butyl (0.4) 68.8 ~ 

36 . .1 H.:.I:> bC'.t.! 61.8 
Fluazlfop-butyl (0.6) 61.7 27.5 ~~). ï LI 70.3 
C.V. 30.1 5J.U 0) 1 ... 

31.4 ~ i. 6.0 

r-Ieans followed by the same lelte!' h'lthlll .t (OllillUI d(, IlO! 

'according t.o DlU1cans Nul t Iple }(ange Il'~.l. Slgllltl. Il.11\ 1/111"1-,11 IIH' 5% leve 1 

* 1: 3,{glYPhosate: '-1ater 
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TABLE 22. END,OF SEASON CCNP.\RIS('Y\j (lI' ltl\(h (iR.\.'JS \hll \'.il{l}S[q\JI' IHEHlll. l\)l'H"\Tl\)l~S RESULTING 
l-~t \'AIHWS APPLICATIONS ni l~uP" -\0,11( h AH 'U/:JJ Gl.Yl·1I0~ \Tl , :-iEnI(}À \ IJiN. FLL'AZU'OP
BlJfYL, AND HALOXfFOP-NE'flI 't L (198 ~ ) • 

~IAl1\. GRASS BIHDSH XiI' '11~Hl 'lL u;" ( 1 J~; WlUl T 1()1\j TI) TCfl'_\L B11)'1:\ .. "8 

TI&. \1r'tENT ------------------- ------------------- -------------------------------
(kg/ha) % Cover % Sh'al'li % Caver °lu ~\:aI'd l<!llctl h lil li!:: ~ Bll'dl:ifoot Tret'tHl 

--------- ------- ------- ------- ------- - ---------- ---------1----~--

Cl-lliL'K 85.2 56. -1 <l "80.6 1;-•. 5 (' ,~-, . l 6·\.9 
\-

Glyphosate (1: 3) * ~3.5 lG.l b 100.0 ~ 1 • ~ ,1 1 -; • ~l H2.1 

Sethoxydlm (0.6) 75.7 29.1 Il 99.7 Î 1. 1 1) Il). -)_ H:I.5 

Sethoxydlm (0.8) 69.8 29.'1 Il ~19. 1 ,1 . () 1) l, • 1 82.9 
• 

Halo~yfop-methyl 60.0 ~7. 1 b 99.7 ï~.H b ~t) ~ 79.H 
(0.15 ) 

.. 
Haloxyfop-methyl -11.7 15.1 bi i/9.7 HI.I) ,.1. Ll.:": 88.8 
(0.3) 

Halo~yfop-methyl 63.1 26.~ h ~Î .1 ï 1. ï dl. ~~.;) n.5 
(0.5) 

FluaZl f,op-butyl n..45 ~I.() il 'HL 7 ï 1. 1 l, l ' 1 • '1 HO.1 
(O. 1 ) 

/" 

Fluazifop-butyl 5i .. ) L.J. '\ 1. i()().() ï ï . j .111 l '>. 1 HL, 
(0.6 ) 

C.\'. 11.0 ji). '1 I~). H IH .. -, 53.\) lfJ.G 

Neans followed by the salJle lettel' 11tllili ,\ l'uIIlJlIl. du 111,\ >-1~11" 1 • Id 1 ,Jllf,l Il tilL 5% le\el 
accorchng to DUncaIll:i Nultlple Range' k~t . 

* 1: 3/g1yphosate:, ... alel' 
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TABLE 23. 
A CU1PARISON OF JfHE EFFEl TS O!< <JL\PIlOS \TE 1 SE1110Xll)I~I, /1 \1.U\\ H)p-m~TII\ L, AND 
FWAZUOP-Bl.J'I'\.It ON F lNAL GRt )\{!'H TYPES OF QI. :ACh GH.A .. 'lS. 

HEADED STlil''1TED TRE.\1MENT ------------------- NU, liW)"TlI 
-------------------(ltg/ha) % Cover % SI.Jard % Cuver % S\:.\1 d --------- ------- -------

-------------------
% l u\ el' % Sl"ard ------- ------- ---.... --- -------

CHECK 70.3 a 27. l [1 U l' U C' ïü.!J :1 29.3 a 
Glyph~sate (1:3)* 28.1 b 8.7 L U c o c 20.2 e 7.4 c 
SethoxYdim (0.6) o c o c' 28.~ ab 9.2 ~h 55. ti abcd 19.9 abc 
Sethoxydim (0.8) o c o c 18.8 bc 5.7 1.-' (->2.1 ab 21. 7 ab 
Hal oxyfop-methy 1 o c o c 25.1 ab 9.7 .11, (0.15) Il. J belle 15.8 abc 

~ 

Haloxyfop-methyl 3.8 c 1.2c 10. 1 b b.7 l, (0.3) li.1i e ï.ti (' 

Haloxyfop-methyl o c o c H.9 a 14.U d (0.5) Jï.3 ,~dè 1~.2 bc 
.. 

Fluaz~fop-butyl o c () c HL~) 1)( 5.;) Ik' (0.·1) . 60.1 abc 21.5 ab 

Fluaz1fop-butyl 10.3 c 1\.0 c 20. 1 br (:).1 ne.. (0.6) ::3.4 de 13.2 bè 

C.V. 82.5 92. (j li!;. ï 57.3 :J~L4 48.!l 

~lèallS folloHed by the f::i8lTle lt>tter' \.lthll l a (~ldUmll d,) Ilut ~Iglllrl\·dllll\ dJlf~'1 .il tilt:- 5% le'\el 
according to Duncans Nul tlple Range TI~:"t. • 

* 1:3/g1yphosate:water 

-



methyl (all rates) and fluazifop-butyl (0.6) tre~tments 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 aIl equally 

reduced the percent sward of quack grass new growth. 

• 

, 
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CHAPTBR V 

'DISCUSSION 

Throughout the two years this project was conducted, there 

-
were certaln uncontrollable lnfluences on the proJects outcome 

worth notlng. As thlS was the fIrst time a rope-wlck apparatus 

had been tested at Macdonald College, there were sorne problems 

encountered whIch were not antlclpated. For ln?tance, a two 

directlonal applicatIon ln the second year appeared to be 

supe~lor to a slngle dIrectional applicatlon as used in the first 

year. 

AlI plots in aIl experIments_ were permanent plots such that 

the same treatments were applled to the same plots in the second 

year; therefore, destructIye sampling such as quack grass rhizome 

sampllng was kept to a mlnlmum the first year. This alone 

accounts for the high coeffIcIent of variatIon in rhIzome data in 

the first yea~ collectl0ns. 
1 

Weather patterns were a slgnIfIcant influence in the second 

year of the proJect. The drought condltions apparently reduced 

the efficacy of some of the herbicides. A suspected boron 

deficiency in the birdsfoot trefoil in the second year was also 

attributed to the drought' conditions. ThlS deficiency caused 

severe flower abortion throughout the bIrdsfoot trefoil, 

therefore, no seed production parameters were measured. Apart 

from the negative effects of the drought on the birdsfoot 
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trefoil, it provided a good opportunity to evaluate the various 

herbicides under extreme cond,tions. Jr 
A single experiment (number 4) was conducted to evaluate aIl 

herbicides used throughout this project on the es~ablishment of 

new birdsfoot tr~foil. The resulting population of trefoil was 

extremel'y poor, and in fact, there were no signlficant 

differences in any birdsfoot trefoil quadrat data (Table 21). 

~ll trefoil data in thls slngle experlment is consldered to be 

non-conclusl~e due to poor establlshment of the crop. 

In the same experlment, fall appllcatlons of pronamlde and 
~ 

dalapon were made wlth the spray boom too low to the ground. The 

result was lncomplete coverage of herblclde and the followlng 

spring, dlstlnct rows of quack grass were vIsIble. 

1. Glyphosate 

AlI data indlcate that as long as the blrdsfoot trefoil 

~ plants did not come in contact with the rope-wlck apparatus, 

there were no adverse affects from the herbIcide) Visually, it 

was noted that applicatlons at the 5 ta 6-leaf stage of quack 

grass resulted ln some phytotOXlclty to the trefoll. At the 5 

to 6-leaf stage of quack grass, the dlstance between the trefoll 

and the quack grass tops was insufflclent for a selectlve 

,applicatIon of glyphosate. Although Claus and Behrens (1976) 

conclude that this is the optlmum leaf stage for quack grass 

control with glyphosate, the dlsadvantages of applIcation at this 

stage are apparent. 

Winterkill of birdsfoot trefoil between the first and second 

year of the experiment resulted in low trefoil populations during 
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the second year. FInal quadrats in the second season indicate 

• 
th4t the gro~th (percent sward) of trefoil was Improved 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 glyphosate, while 1982 data indicates good control. A 

superior wick and a two dlrectlonal applicatIon of glyphosate ln 

1982 would account for thlS. 

Early sprlng quadrats in the s€cond season show that there 

was no slgniflcant control of quack grass from the prevIous year. 

Glyphosate successfully controlled quack grass follar growth the 

end of the season as expressed by quadrat data (Tables 5, 10, Il 

and 21). The same level of follar control was obtalned wlth aIl 

concentratIons of glyphosate at aIl treatment dates. However, 

~ ( 
applIcatIons at the 2 to 4-1eaf stage of quack grass reduced the 

total number of rhIzome ·nodes more than later applIcations. ThIS 

data is conSIstent Wlth that of Claus and Behrens (1976) as they 
y 

report that glyphosate is translocated to the rhIzomes when 

appiled to shoots at the 1 and 4-leaf stage. DIfferences ln 

total rhIzome welght tended to follow the same pattern· as shown 

ln Tabl.e Il. It lS therefore apparent that basipetal 

translocation of the glyphosate reduces both node number and 

welght of quack grass rhizomes. ThIS WIll in turn reduce the 
_/ 

potentlal 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 thls experIment ta support thlS. 

Poor control of quack grass ln the fIrst year may weIl be 

attributed to a comblnatlon of an infe~lor wick and poorer 
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wick:weed contact with the uni-directional application. 

Good cont~ol 0/ quack grass shoot growth and a reJuction in 

rhizome weight and node number wnen glyphosate was wlck applied 

at the 3 to 4-leaf stage is apparent. Brockman et al. (1972) 

support this and conclude that maKlmal activity of glyphosate is 

obtained when: (a) there lS sufflclent leaf area for adequate 

herbicide interception; (b) f}ow of carbohydrates lS basipetal; 
~ 

and (c) seasonal temperatures are sufflci~ntly hlgh. Slmllar to 

the,data obtained in thlS experlment, 8rockman et al. (1~72) did 

not find a rate response wlth spring apP~lcatlons of glyphosate, 

although a response was eVldent for fall treatmehts. 

2. Pronamide 

Conclusions on the efflcacy of pronamlde are based on the 

~cond year of the proJect only. AlI appl,lcations of pr,onamide 

in the flrst year were mlstakenly made at one tenth the intended 

rate. The data Indicated no signlflcant,effect on quack grass 

populations wh en applled -at such a reduced rate. 

The results,of two appllcatlon dates ~re compared ln two 

complete experiments. - Both fall and sprlng appllcations were. 

com~ared wlth varylng results. b In a slngle experlment ~Tables 4 

and 5), fall pronamide applications were effective ln reducing 
1 

the top gr~th of ~U:Ck grass 

experimen~ (Tables 18 and 19) 

the followlng year. In a second 

quadrat results l)dlcated that 

there was no signlficant control of quack gras~ by the fall 

prOnamltle ~pplications. This lS eKplalbed by the faet' that in 

this second experiment, it was visually noted ln the sprlng that 

quack grasa was growlng in promlnent rows withln each plot. ThlS 

, . -f' 
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may weIl be a result of poor spr~y' coverage with fall (i.e., boom 

c too low). 

Significant control in one experiment and vlsually noted 

control in strips in a second experiment may Indlcate that 

pronamide is Immobile ln the sOlI. Some control is possIble, 

however, complete coverage lS ImperatIve . . 
Wlthin the llterature there 19 contradlctory eVldence wlth 

respect tb the efflcacy of spring applled pronamide. Sml th et 

al. (1971) malntain that pronamlde lS Ineffectlve when applled to 

sprlng quack grass follage. However, Fawcet t et al. ( 1978) --. . &> 

reported pronamlde IS effectIve for the control of quack grass ln 

alfalfa and other establlshed forage legumes when autumn or 

s·prlng appil ed. The results of this experlment (Table 20) 

Indlcate that sprlng applIcatIons of pronamlde wIll result in , populatIons of mature quack grass l~ter ln the season equal to or 
.~ 

even greater than check plots. ThIS phenomenon may be expialned 

by SmIth et tl. (1971) who stated that pronamlde applled to the 

foliage results ln oider ieaves remalnlng green and qUlte 

unaffected for at least SIX weeks. Ryan (1972) found that 

pronamide actually prevents mature rhIzome buds from enterlng 

thelr naturai dormancy durlng the early summer months, therefore, 

there lS follar regrowth durlng thlS perlod. Thus, 1 t is 

possible that ln the present experiment, sorne rhIzome buds were 

affected by the spring applled pronamide, a~ dld not remaln 

dormant dUrlng the early summer as would normally occur. There 

Was an Increase ln the populatlon.of mature quack grass at the 

end of the'season ln treated plots. It may be concluded thit 

sprlng applicatIons of pronamide may do more harm than good ln 
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that durlng the summer months, there wiLl actually be a greater 

population of quack grass, creating increased competition for the 

crop plant. 

Table 7 indicates that neither total rhizome dry weight, nor 

total node number per rhizome sample were affected by pronamide. 

This di ffers from Ryan (1972) who fou'nd tha t al though fresh' 

weight of new rhlzomes had lncreased at the end of the season 
'" 

(treatmeht and sample dates were slmllar), the total welght of 
-... 

rhizomes was reduced. However, mature rhlzomes were not 

separated from new rhlzomes ln tblS experlffient, therefore a 

reductlon or lncrease ln elther populatlon cannot be concluded. 

The extreme dry weather cOndltlons throughout the season May have 

aff'ected the ablll ty of prdnamlde ta control quack grass. 

POlnt quadrat data and blrdsfoot trefoil pollen fertillty 

data lndicate that pron~mide had no deleterious effects on the 
~ 

trefoll. 

~ 3. Dalapon 

Slmd.ar ta pronamide, ,dalapon appllcatlons the first year of 

study were at one 'tenth the intended rate. 

" may be drawn on the flrst years data. 

Thus no concluslons 

Fall applled dalapon was successful in reducing the sprlng 

foliar growth of quack grass ln treatment plots (~a~e 5). 

--S~milar to pronamide, fall applicatlons of dalapon in experi~ent 

4 were made wlth the spray ~oom tao low resulting ln poor . ~ 

coverage and prominent rows of quack grass growth the following 

spring. Quack grass growth was visually poted ta be reduced ln 

strips, however quadrat data dld not support this.observation. 
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For dalapon It 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 indlcate that dalapon was not ' 

effective ln controlling quack grass throughout the season 

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

rhizomes nor the number of nodes were slgnlflcantly affected by 

dalapon (Table 4). The fact that rhlzomes were not affected 
, 

would acCount for a reduced sprlng populatlon wlth an Increase ln 

the populat~on later ln the season as ullaffected rhlzome buds 

broke dormancy. It would appe~r that dalapon provldes Inferior 

control of quack grass. Carder (1967) found that dalapon was not 

effectlve as a post-emergent herblclde for control of quack grass 

in birdsfoot trefoll seed productl0n, unless tll1age operations 
~ 

could be incorporated. 

\ The control of quack grass w1th dalapon ln the absence of 

cultlvatl0n lS not llkely. Hall and Parochettl (1974) concluded 

that a slngle applicatlon of dalapon wlll not provlde 100% 

control of quack grass, even in conJunction with cultlvatian. 

The inclus10n of cult1vation as a supplement to herbicide 

appllcation for post-emergent control ln a solid stand of 

blrdsfoot trefoll lS not usually ~ractlced. 

Dalapon dld not have any effect on b1rdsfoot trefoil 

populations ln 1982 and pollen fert1lity of birdsfoot trefoil Was 

not adversely affected (Table 3). It was suggested by Turkington 

and Franko (1980) that a pre-emergent appllcation of 5.5 kg/ha 

w1*l reduce the percent germinatlon of the trefoll and the 
) 

number of Rhizoblum nodules produced. No data from thlS 
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experiment may be used to support or den y the~e statements. 

4. Sethoxydim 

AlI measurements of trefoil seed yield parameters (flower. 

counts, pollen fertlilty, seed yield, and seed germinabillty) 

indicate that sethoxydim up to 0.8 kg/ha dld not have any 

• deleterious affects on the seed productlon potential of the 

blrdsfoot trefoll (Tables 2, 3, and 10). In two separate 

experiments (Tables 15 and 19), fall-sprlng and early sprlng 

~ # 

\ 
appllcatlons of sethoxydlm resulted ln populatlons of trefoll 

# 
greater thàn· ln check plot~. Therefore, It appears that 

sethoxydlm has no adve~se effects on trefoll vegetatIve growth. , 
Davidson et al. (1985) conclude that birdsfoot trefoil can 

tol~rate high rates of sethoxydlm over a wlde range of 

development stages with no effect on ground cover or subsequent , 
seed Yleld. 

Sprlng and summer applications of sethoxydlm at varlOUS 

rates and growth stages of quack grass yielded consIstent results 
o 

among aIl experlments. AlI applications (0.8 kg/ha) at the 3 to 

i 4 and 5 ta 6-leaf stages of quack grass caused ~lgnlflcant . 
stunting. While end of season quadrat data Inctlcated that the 

total populatlon of quack grass ln treatment plots was not 
~ 

different from ch~ck plots, there we~e~deflnlte dlfferences 
'. 

ln 
t 

populatlons of mature headed quack grass between treatment and 

check plots. Although the stunted quack grass generally dld not 

head out and develop seed, populatlons of young quack grass 

resulting from rhizome buds did not dlffer among treatment and 

check plots. Wyse et al. (1985) similarly conclude that while 
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sethoxydim stops seed head formation, the quack grass is not 

eradicated. Quack grass rhizomes were genera~ly unaffected by 

sethoxydim, therefore 1t follows that late summer populations of 

new growth of quack grass would not be affected. Westra and Wyse 

(1977) s~ate that seed production is not as important as 

vegetat1ve repr~duct1on ln the maIntenance of a quack grass 
..J 

stand. It'therefore appears that spring and summer applIcatIons 

of sethoxydim, while stuntlng the quack grass, provldes a IIm1ted 

and Insignificant control of quack grasse The results here 

correspond wlth those of ~acDonald (1981) ln that ,spring applled 

sethoxydlID (up to 0.8 kg/ha at the 3 to 6-leaf stage) provlded 

sorne initlal control, but notable regrowth occurred later ln the 

season. As weIl, Ivany (1982) found there was li ttle di (ference 

in level of control between applIcations at the 3-leaf or 6-leaf 

stage of growth .. 

Poor control of quack grass t especially in the second year 

of study m~y partlally be due to the drought cond1tions which 

were experienced. Watson (1982) found that dry weather resulted 

ln poor quack grass control w1th sethoxydim. McAvoy (1982) 

explained that optimum conditIons for control w1th sethoxydim . 
occur with good SOlI m01sture, high temperatures, and high 

humidity. If such condit1ons do not prevail, control w1ll be 

slower and may not reach the maX1mum level. However, a fall~ 

sprlng spll t applica't1on of sethoxydim (Tables 18, 19 and 20) 

appears to be qUlte effective in controlling quack grasSe Spring 

and end of season quadrat data indicate that the total populatIon 

of quack ~rass had been reduced. 
• 

It appears that a fall 

applic~tion incorporated with a sprlng application will provlde 

J. 
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vreliable control of quack grass. Tb~s concluslon is cons~stent 
.... 

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

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

control the following season. 

5. Fluazifop-butyl 

Over the two years of study, aIl measurements of trefoll 

seed yield parameters (flower counts, pollen fertll~ty, seed 

yield, and seed germ~nab~llty) ind~cate fluazlfop-butyl dld 

not have any deleterlous affects on arameters (Tabl~s 2, 3 

and 10), Wlth respect to potentlal e on the vegeta t 1 ve 

growth of blrdsfoot trefoll, there were stances throughout 

any of the experlments where trefbll populations were decreased, 

It may therefore be concluded th~t appllcatlons up to 0,6 kg/ha 
<1 

of fluazifop-butyl do not adversel~ affect the vegetatlve growth . \ 

\ 
or seed production potent~al of b~jdsfoot trefoll, 

The effects of sprlng-summer applled fluazlfop-butyl on 

quack grass were conslstent among the experlm~nts over the two 
" ... 

years of study, AlI appl~catlons at ~he 3 to 4 and 5 ta 6-1eaf 

s~age of quack grass, while not eradlcating the target weed, 

caused severe stunting, Tables 5, 12, 16 and 20 aIl Ind~cate 

that at the end of season, the quack grass vegetat~ve growth 

which had ~lrectly been sprayed was stunted and did not head out, 
,~ 

No slgnificant effects were caused to new growth of quack griss 

from rhizome buds during the latter part of the growlng season, 

The conclusion from these data is that fluazifop-butyl up to 0,6 

kg/ha applied to quack grass at the 3 to 6-leaf stage lS rather , 
!neffecti~e ln controlling the weed. Incomplete ~ontrol in the 
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form of stunting lS not1ced, but this is appare~tly a short term ... 
effect, and populat1ons of new growth of quack grass at the end 

i 

of the season are not d1fferent from check Elots. The fact that 

significant regrowth occurred would suggest that fluaz1fop-butyl 

did not adversely affect the quack grass rhizomes. The data in 
J 

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

,welght of the rhlzomes was reduced ln plots receiving 0.6 kg/ha 
t:o 

of fluaz1fop-butyl at the 3 ta 4-leaf stage, the number of nodes 
1 

was not. ThIS apparently lS an Ins1gnlflcant effect as regrowth 

in these plots was equal ta check plots at the end of the season. 

The observed Increased actlvity of fluaz1fop-butyl ~hen applle~ . 
to e"arly growth stages of quack grass lS conSIstent WI th 

contemporary research. Kells ex al. (1984} note that 

radioautographs of tieated plants suggest distr1bution of the 

herb1C1de was greater at the 2 to 3-1eaf stage than at the 5 to 

6-1eaf stage. Th1S mild effect on the rhIzomes IS expla1ned by 

Ready (1982) who stated that fluazifop-butyl is a system1c 

herbIC1de Wh1Ch translocates in both the xylem and phloem. When 

applied as a post-emergent, 1t translocates into the roots and , 

rhIzomes of perenn1al grasses. While these results correspond 
~ 

with those of Watson (1982) and Jensen (1981), there is a 
~ 

contradIction with Wagner and Letendre (1982) w90 state that 

fluaz1fop-butyl at 0.5 kg/ha resulted in excellent control when 
\ ~ 

applied at the 4 to 5-1eaf stage. We can present no explanatlon 

for this dI~crepancy. 

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. 
~ 
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Tables 19 and 20 indicate that the fall-spring sp!it applicat~ons 

signifiaantly reduced pop~J.lations of quack grass. Not only were 
} 

populations of native q~ack grass reduced, but the regrowth of 
J 

quack grass was significantly reduced at the end of the growth 

season" 

It is concluded that spring-~ummer appllcations up to 0.6 

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

a fall-sprlng successive applicatLon of 0.6 kg/h~Wlll result ln 

a measureable level of quack grass control. 

6. Haloxyfop-methyl 

Haloxyfop-methyl, the Most recently developed and least 

known experimental herbiclde, was lncorporate~ in the second year 

of study (1982) to provlde prellminary data for future trials. 

4 Application rates from 0.15 to 0.5 kg/ha aIl reduced th~ 

total percent sward of quack grass at the end of the season 

(Table 22), with a corresponding lncrease ln the percent sward of 

trefoll. Simllar to sethoxydim and fluazifop-butyl, sorne quack 

grass was stunted and v~ry llttle quack grass ln treatment plots 

reached the headlng stage. Ryder (1982) found that ln areas 
\ 

where drought stress is not a problem, perennial grasses may be 

controlled uSlng 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 condit~ons. 

Data in Tables 20 and 23 indicate that haloxyfop-methyl 
1 

controll~d new growth ~ quack grass at the end of 'the season. 

The fact that new growth was controlled, is an ,i ndlca tor that 

translocation to quack grass rhlzomes of the berbicide mày have , 
fi' 
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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 i8 slgnificantly reduced at the 8-1eaf 

stage compared to the 4-1eaf stage, whereas translocatlon into 

rhizome tlssue i8 not affected by growth stage. 

A measureable level of quack grass control occurrlng from 

relatively low appllcation rates of herbicide durlng a season of 

drough t stress 1 s certal nl~ a prellml nary lndlca tor tha t 
" 

haloxyfop-methyl has potentlal as a quack grass herbIcide . 
• 

VegetatIve growth of blrdsfoot trefol1 was not adversely affected 

by haloxyfop-~ethyl, therefore, further testlng of.the efflcacy 

of thls product ln controlling quack grass ln 

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 treatments from effectively 

controlling quack grass, glypho'sate provided good control . 
.. 

The results obtained ln 1982 may be more jpgnIflcant due to 

the fact that better coverage was o~talned with the new wick 

system, and the two directional applIcatIons. Although early 

1982 spring data does not Indlcate a residual effect from the 

preVlous year, thls may not be concluslv~. The better coverage 

in 1982, WhlCh reduced both the rhizpme node number and weight, 

~the only herbIcide tested to cause such an effect, may have 

provided a residuai effect ln the sprlng of 1983. Early 

f 
applicatIons tended to be more effective due te better 
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translocat1on of the herbicide. These find1ngS are consIstent 

with those of Rioux et al. (1974) where tney found that when a 

shoot was treated at the 2-1eaf stage with 0.11 kg/ha of 
~ 

glyphosate, leaf production was 1nhibited on other shoots 
. 

supported by the same rhizome. But when the shoots were at the 4 

or 5-1eaf stage, leaf product1on on shoots supported by the same 

rhizome was as h1gh as on the control. Early appl1cations offer 

the advantag~ of better clearance height between the top of the 

trefoil and the top of the quack grass. 

Considering the data from ~hIS experiment, and that of 

Carder (1967) where It lS stated that dalapon may reduce seed 

yield when appiled to act1vely growing ,trefol1 and control lS 

unsatisfactory when treatments are made without tIllage, dalapon 

ik not recommended as an effective post-emergent herbIcIde for 

coÂtrol of quack grass ln blrdsfoot trefoil seed productIon. , 

Only 1982 results from pronamide May be compared wlth other 

treatments, as 1981 data were Invaild due to applIcatIon error. 

Pronamide applied ln the f~ll of 1981 did not affect rhizome 

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

Therefore pronamide was not as effectIve as glyphosate, or 

sethoxydlm and fluazifop-butyl. 

• 
Spring applied pr?namide was not 

an effectIve treatment. Although pronamide proved to be 

measureably effect1ve in contoll1ng quack grass foliar growth the 

following season, It lS far from be1ng an effective treatment. 

Hall and Parochetti (1974) slmllarly concluded that pronamlde 
• 

(similar application rates to thlS experlment) provided inferior 

quack grass control. 

Of the two newer herbicides, sethoxydim and fluazifop-butyl, 
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sethoxyd~m appears to be slightly superior t~ough still not 

totally effective. Spring applied sethoxydim was more effective 
! 

in reduclng quack grass rhizome weight than spring applied 

fluazlfop-butyl (Table 17). Sethoxydlm, especially in 1982 where 

dry weather prevailed, was superlor t'o fluazifop-buty~ 

reducing quack grass populations at the end of the season. 

Fall applicatlons of sethoxydlm were ,qulte effectlve in 

redUcIng eauly sprlng populatlons of quack grass, whereas 

appllcatlons of fluazlfop-butyl were less effectlve. 

Both herblcldes were slffillar ln tt,t appllcat~on at the 4 to 

5-1eaf stage of quack grass were not effectlve, and in both 

cases, ~uccesslve applIcatIons at the 3 to 4 and 5 to 6-leaf 

stages were not superlor to a slngle heavler applIcatIon at the 3 

to 4-leaf stage. Quack grass control from sprlng appllcatlons qf 

,both séthoxydlm and fluazlfop-butyl was Ilm1ted to severe 

stuntlng of the target weed Wlt( conslderable regrowth occyrrlng 

later ln the seasan (Table 15). Fall-sprlng successlve 

applicatlons of both herblcIdes resulted ln a measureable level 

of control, with a reductI0n ln the regrowth of the quack grass 

at the end of the season. Slmllarly, H1Cks and Jordan (1984) 
.? 

~eport fluazifop and sethoxydlm at 1.1 or ~.2 kg/ha proviJed 

excellent inltlal çontrol, however, significant regrowth from 

rhizomes occurred after 42,days. 

Other research wlth.similar treatments yielded results 
,. 

similar to the present experiment. Brown and Swanton (1982) 

found that bath sethoxydrffi and)fluaZifo~-butYl gave inferior 

control when compared to 81yphosate. Jensen (1981) found that 

after treatment, in jury symptoms on quack grass induced by 

\ 
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fl.uazifop-?utyl progressed fast.er than those of sethoxydlm. 

However, both resulted ln inferior control when compared to 

glyphosate. 

In the present study, nelther the vegetatlve growth nor the 

seed production potential of blrdsfoot trefoil were adversely 

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

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

applY1ng g lyphosa te di rectly contacted the Jre fo 11', necros 1 s 

occurred. Whlle providlng far super10r control of quack grass, 

there 15 a potential for sorne trefo11 to be kllled due to 

dripp1ng of glyphosate or Improper wlck helght adJustment. 

Haloxyfop-methyl was not tested as extenslvely as the other 

herbicIdes ln this study, therefore, conclUSions wIth~respect to 

its relat1ve performance cannot be made. Prellmlnary re~ults 

ind,icate that thls h~rbiclde may be more effectl ve than 

pronam1de_, dalapon, sethoxydim, or fluaz 1 fop-butyl. Watson 

(1982) found haloxyfop-methyl at 0.5 kg/ha to be superlor to aIl 

appliçat10ns of sethoxydlm and fluazlfop-butyl ln controlllng 

quack grass where cultivat10n was not done. 

The results ~f the present exp~riment Indlcat~ that the 

order of effectlveness (best to least effect1ve) of the test 

\ herblcides with respect to quack grass control and effect on 

quack grass lS: ( 1) rope-wick appl1~d glyphosa te at the 3 to 4-
, ,', , 

leaf stage of quack grass; ft 2) i ~all/early spring sethoxydlm (0.8 

+ 0.8 kg/ha) and fall/early Sprl~g fluazifop-butyl (0.6 + 0.6 

kg/ha); (3) sprlng applied sethoxydim, 0.8 kg/ha at the 3 to 4-

leaf stage; (4) sprlng applled fluazifop-butyl, 0.6 kg/ha at the 
, 

3 to 4-1eaf stage; and (5) aIl other applicat10ns of dalapon, 
~ 

pronamide, sethoxydim, and fluazlfop-butyl. 
~ 
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CHAPTBR VI 

CONCLUSIONS 

1 

The objectIve of this study was to compare various post-. , 
emergent herblcides for the control of Q4ack grass in birdsfoot 

trefoil seed productlon plots. Obviously, seed yield and seed 

yield parameters were Important comparatIve measurements among 

treatment plots. In the flrs t year, 1981, there were no 

Slgnlflcant dlfferences wlth respect ta seed Yleld parameters 

among treatments. In the second year, 1982, a baron deficiency 

(~acQuarr le et al. 1983) enhanced by drough t condl tians resul ted 

in abortion of trefoll flowers, thus, very llttle seed was 

produced, and aocu~ate~·compa4isons of seed Yleld could not be 
• 1 

made. Whlle seed yield comparlsons were not posslble, potentlal 

adverse effects on the trefoIl, as caused by the herblcides, were 

investigated. Measurements of trefoII populations, fertliity of 

trefoll pollen, germlnability of ~eed, and flower counts indicate 

that none of these parameters were affected by any of the 

herbiclde treatments. 

As there were certaIn Inconsistencies wi th the bIrdsfoot 
. 

trefoil populatlons (l.e., baron deficiency, poor wlnter 

survival, and poor seedling establishment) final birdsfoot 

trefoll 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 

slgnificant dlfferences in parameters rneasured (e.g., quack grass 

rhizome welght and node number, percent swaTd, and percent cover 

of population). In man y cases these dlfferences are not 

significant, as there is a very large ~efflcient of varlatlon 

~nvolved ln these me~s~~ements. In the ~lrst year of study 

(1981), coefficients of varlatlon ln quack grass rhJ.zome 

measurements were consistently high due to the fact that only a 

single excavatIon was taken from each plot. Th~se were permanent 
( 

1 ylots and lt was felt that further excavations Mould damage the 

plots. The second year of study (1982), tho e"<cavatlons were 

taken from each plot and coefflclents of varIatIon were 

conslderacly reduced: -\part from rhlzome measurements, large 

coefficients of varlat~on occurre~ ln percent caver and percent 

sward ca~culatlons. ThlS IS most llkely a factor of the manner 

ln which the pOlnt quadrat frame was randomly placed wlthln each 

plot. Rather than randomly plac~ng the frame ln the plot for 
tr-

~ach successlve serIes of pOlnts, as was dpne ln thlS experlment, 

Goodali (1952) mentloned the superlorlty of succeSSlve 

observations at fixed pOlnts (comparable Wl. th permanent t}uadr,ats) 

over successlve serles of lndependently randomlzed pOInts. The 

random method of placing the frame withln plots coupled with the 

fact that the populati~n of quack grass was naturally occurring 

and varl'ed somewhat over experlmental areas wou Id at Ieast part-ly 

account for the hlgh coefficients of varIatIon. 
\ 

Although sampllng methods couid have been lrnproved, and sorne 
, 

coefflclents of variation are $omewhat high,~definlte trends and 
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conclusions can be drawn. 
'. 

/ 

Of aIl thê treatments tested, r~pe~4ick applied glyphosate 
~ 

at an early growth stage of quack grass (2 to 4 leaves) resulted , . 
in th\ most e1fective control of~the weed. No significant 

differences we~e noted in glyphosate concentrations (1:1, 1:2, / 

a~d 1: 3 " glyphbsa te: wat\er) . Spring applica tians were' effecti:ve 

in reducing both rhizome n~de number and dry weight the following. 

fall. Although the quack ~rass was drought stressed in 1982 and 

other herbicidal treatments resulted in poor control, the 

selectively applied glyphosate was apparently translocat~d and 

resulted in excellent control. An~appllcatlon.of glyphosate in 

one direction Immediately followed by a second appilcation ln the 

opposite direçtion lS recommended. 

Compared ta giyphosate, sethôxydim and fluazifop-butyl 
q 

r 
provided inferior quack grass control. Sethoxydim and fluazifop-
• 
but yI were.approximately equal in control with the former showing 

a slight advantage in certain applications. Similarities were 

noticed in the reaction of quack grass to both herbiçides. 

Spring appiications were rather slQW Ln affecting the quack 

grass, 

CI 

in most instances controJ consi~ted of a stunting effect 
'" 

in direct tr~ated plants with no effect on, new "growth appearJng 

later in the'season. In the drought stressed 1982 season, the 

stunti~g effects of both sethoxydim and fluazifop-butyl were very 

slow-in~p-pearing. When quack grass was not stressed, 
U ' q 

fall/spring successive applications were quite effective in 

controlling the weed. This wcruld suggest that for a superior 

level of translocation and control, sethoxydim and fluazifop-
... 

butyl should be applied to actively growing quack grass. 

81 
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Although it'cannot be concluded here, perhaps superior control 

wou Id be obtain~d in a cropping system where cul ti va'tion can ,be 

inco'rporated, and where the crop plant is more aggressive t;~an 

birdsfoot trefoil. An .ggressive crop plant c~uld possiblt 

outcompete the stunted quac'k grass 'after tre'atment with 

sethoxydim or· fluazifop-butyl. 
, . 

Pronamide was less effective ~han sethoxydim, fluazifop-

It> 
but yI, or glyphosate. Whereas fair control was observed in the , . 
early ~pring from fallV;pplications, regro'wth later on in th,e 

season was not reduced. The observance of distinct ,rows of quack 

grass in the spring suggests tnat less than complete coverage was 

obtained. Perhaps better control May have been obtained- if plots 

• had received complete coverage o~ the ,herbicide, thus"further 

comparative studies .,Iiay be of inte~est. Spring ap~liéat1ons o~ 

pronamide may in fact result in increased quack grass popula~io~s 
'"'-- " 

at the end of the season. This ~ay be due to the prevention of 

quack grass rhizome buds from entering a natural spring dormancy. 

Dalapon was' the least effective tested herb~cide for 

controlling quack grass. AlI results indicate dalapon is 
f.-- \ 

completely ineffective in controlling'quack gràss when. 
. .. 

cul ti va tion is not possible. 

No conclusions with respect to the relative activity of 

~ haloxyfop-methyl on quack grass' can be drawn. The prel.iminary 

data obtained here suggests that haloxyfop-rneth'YI May provide , 

e,ffecti ve quack grass control. The res ul ts 0 bt-ained wi th low , . 

application rates indicate haloxYfop-methYl May be more effective 

than ei ther sethoxydim or fluazifop-butyl, especially during . 
() 

drought stressed growth periods. In a recent comparative test, 

- f - A..> ___ -" __ - ----
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Hic~s and Jordan r1984) found tbat haloxyfop-methyl had the 

, 
'highest unit activity on quack grass relative to both sethoxydim 

ànd fluazifoPïbutyl . . Fu~ther comparative testing wi~ this ) 

necessary including fall applications and spring 
'll 

.herbicide is 

applications to various leaf stages' of the quack grass. Quack 
li 

grass rhizome popûlatio~ dat~ should also be obtained. 

While it was not possible tobassess the efficacy of the 

herbicidal- treatments on quack grass in conjunction with 

c'ultivation, fu;ther experimentation ih this area would be of 

interest. Cul~ivation would be possible during the establishment_ 
1 

of trefoil and may enhance the ef~ects of the treatments. Quack 

grass rh~zome'excav~ioris late in the season yielded interesting 
'/l 

data and provided a defini~e ~ndicatlàn of the superlo~activity 

of glyphosa.te. However, it is suggested that excavations~at 
• 

regular intervals during the growing season where weight, no de 
q 

number, and node viability of rhizomes are measured would be of 

interest. While i t was concluded that a two-way rope-wick 
. 

application of glyphosate cqntrolled both foliar and rhizome 

growth of quack grass, further qata with respect to resldual 

control the. __ year following application is suggested. The lowest 

concentration of glyphosate tested was 1:3 glyphosate to water, 

and this concentF~tiàn was equally effective as 1:1'glyphosate to , 

water. Considering the economics of this method, further 

dilutions of Slyphosate:water in conjunction with surfactants 
1- -

should be evaluated. 
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APPENDIX 

. . 
TABLE 1- nIE EFFECTS OF SINGLE APPLICATIONS OF SEI'HOXYDIM, FLUAZIFOP-Bù"TYt 1 

AND ROPE-WICK GLYFHOSATE ON QUACK GRASS POPULATION ( 1981 ) • 
, . 

FINAL PERCENT COYER OF TOTAL ~UACK GRASS roPULATIONS, 
• 

1 

SOURCE , DF SS MS F PR>F 
------ --------~- ---------- ------ ------'" 

., TOTAL 15 1.680 " 

BLOCK -3 0.154 {),051 0.38 0.769 

TREAT 3 0.314 O.10zr 0.78 0.536 

ERRO~ 9 1.2'12 0.,135 0 

\ 

FINAL PERCENT SWARD OF mAL QUACKGRASS FOPULATIONS. 
,.1 

souncE DF SS MS c F PR>F 
~ ------ ---------- ---------- ------ ------

TOTAL 15 9.237 

BLOCK "3 0.093 0.001 0.08 _'0.968 

TREAT 3 0.128 
{ 

0.043 3.58 0.059 

ERROR 9 0.107 '0.012 

FINAL PERCÈNT CO~IBUTION OF QUACK GRASS TO TCYrAL SPECIES 'l3I~S; 
. 
SoqRCE DF 
_____ -.f'I 

-~ --- - -- -

TOTAL 23 

BLOCK 3 

_TREAT 5 
, 

ERBOR 15 

\ 
\ 

SS 

--- --,-:--:----'::" 
0.251 

~ 

0.033 

0 0.107 

O. f11 

MS F - PR>F 
~~--------- -------- ------ ------

0.011 1.51 0.253 -
0.021 2.90 0.050 ,.\ 
0.007' 

89-

CV 

49.3 

-

cv 

48.9 

cv 
~ -----

51.0 
~ ---~~----

- 1 

:< 

• 

J 



\ 
- . -

" 

.J cO 
C ..... 

TarAL NODE NUMBÈR OF RHIZCME EXCAVATIONS. .. 

m\F 
\ . 

; 
SOURCE DF 5S MS F CV 
------ ---------- --';.-...::_---- --~--- ------ . ' 

TCYrAL 23 12907.83 43.7 

, BLOCK" 3 -2540.17 846.723 1.71 0.208 
.-

TRKAT· • 5 2944.33 588.866 1.19 0.360 

ERROR 15 7423.33 494.889 

\ DRY WEIGlIT OF RHIZCME EXCAVATIONS. 

-
SOURCE DF SS • MS F PR>F CV 
------ ---------- ---------- ----~ --~' 

TOTAL 23 .r '94.41 55.2 

- BLOCK 3 i3.90 4.633 1.17 0.352. r _ , 
TREAT 5 21.31 4.262 1.08 ci. 410 \ , 
ERROR 15 59.20 ' - 3.947 \ FINAL PERCENT SWARD OF HEADED QUACK GRASS. 

-~-
\ 

50tJRCE F 
\ 

DF - SS MS \ CV \ 

------ ---------- ---------- ------
. \ -::~: TOTAL 15 0.0070 

~ 

BLOCK 3 0..0005 0.0001,' 1.23 0.3541 
') 

" 

TREAT 3' - 0.0053 0.0018- 13.19 0.0012 
/ 

ERROR 9 0.0012 0.0001 ~ -
{ 

... 
~------ -

- \ 

\ 
, ,~ 1 

90-
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,0 
' .. 

FINAL PERCENT COVER OF HEADED QUACK GRASS. 

SOURCE DF SS MS F· / PR>F CV 
--.---- ----------- ----------" ------ ----~;.. 

TOrAL 15 0.053 77.0 ., 

BLOCK 3 0.004 . 0.0013 ' . 1.50 0.2797-

TREAT 3 0.041 0.0140 16.49; 
( 

ERROR 9 0.008 0.0011 

" 

FINAL PERCENT SWARD OF NEW GROWI'H OF QUACK GRASS. 

SOURCE DF SS MS F PR>F CV 
------ -- ---------- ---------- ------ ------

TOrAL '-15 Q.242 55.1 
~ 

BLOCK 3 0.0'" 0.002 ''();-16 . 0.921 

TREAT 3 0 .• 105 0.035 . 2.41. 0.134 ... : . 
\~ ~~" ( ... ERROR 9 0.131 0.014 \ 

l' 

FINAL PERCENT COVER OF NEW GROWI'H'" OF' QUACK GRASS. .. ,...." 
l: 

sOURcE DF SS Ms 'F PR>lf .CV 
. ------ ---------- ---------- ------ ---,...-- -----

.; 
TOTAL 15 1.379 46.8 

.. ~, 

BLOCK 3 0.233 0.078 0.82 0.514 
1 

TREAT 0.2'97 
- ; 

1 3 0.099 1.05 0.417 
'" .. , 

ERROR .9 0.850 0.094 

91 



c 

<!-

( 

.. 

~ 

. - \ 

TABLE 2. ,A cœPARISON OF THE EFFEcrs OF SINGLE APPLICATIONS OF, SETHOXYDIM, 
FLUAZlFOP-BUTYL , AND ROPE-WICK GLYPHOSATE ON BIRDSFCXlT TREFOIL 
POPULATIONS (1981). 

! 

• BIRDSFCOT TREFOIL FI.bWER COUNTS ( #1n:i 21· 

SOURCE • DF SS MS F PR>F CV 
------ ---------- ---------- -,.;----. ---c---
TOrAL, 23 165571.95 . ~ 108°.9 

BLOCK 3 2296.46 165.487 0.25 0.8600 
't ... 

~ 

TREAT 5 117381'.71 ' 234.763 7.57 0.0009 

ERROR 15 45893.79 3059.586 \ 

", 
SEED YIELD OF BIRDSFOOT TREFOIL (gm/4m 21. 

SOURCE DF SS '. MS . 'F ' - ·PR>F CV 
------ ---------- --.::._------ ------ -- .... ---. , 
TOrAL 21 41.31 45.4 

BLOCK . 3 20.80 6.933 6.98 ,0;0048 

THEA? • 5 7.60 1.520 1. ;3 0.2473 ,-

ERROR 13 12.91 0.993 ~ 

of \ 
PERCENT GERMINATION OF BIRDSFOOT !l'REFOIL SEED. 

t:? 

SOURCE DF . S8 MS F PR>F CV 
------ ---------- ---------- ------ ------
ToTAL 21 1323.82 23.6 

.' 

BLOCK 3 163.78 54.~3 0.71 0.561 
' , 

0 

TREAT 5 163.'68 32.716 0.43 0.822 

ERROR 13 996.45 76.650 ~ 

/ 

'. 

. .92 
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~ . 

SEEDINQ VIGOUR OF GERMINATED BIRDSFOaI' TREFOIL SEED. -

SOURCE DF S8 MS F ~>F CV 
------ ---------- ---------- ------ .. :e------

TOTAL 21 1334.95 
" 

26.4, . 

" ,BI..œK . 3 , 227.69 75'.897. 1.14 0.370 ~ 

TREÀT 
l' . 

5 24q~0 
../ . 48.000 0.72 ~ Q,-6~0 • 

- ? -~ .. G 

ERROR 13 867.26 66:il~ 
~ ~, 

/' 

FINAL PERCENT COYER OF BIJWSFOOT TREFOIL PO~TIONS. 
~ 

. . , . 
SOURCE DF 88 MS F PR>F CV 

\ ------ ---------- ---------- ~---_ ... - ------ -----

TOTAL e 15 2.897 42.1 ---. 
0 

BI..œK 3 0.390 0.1.30 0.5L 
:" 

0:683 
'"~ 

1 

TREAT 3- 0.226 -0.075 1 " 0.30" . 0.827 ... .. 
ERRQR 9 "2.281 <\ 0.253 , 

<> 

FINAL PERCENT SWARD OF BIRDSFOOT ~F.DIL rop{JLATIONS~ 
: "( fi 

SOURCE DF 88 MS F . 'PR>F- cc 
---------- ---------- ------ ------ J ---r-- , 

'" \ 

TOTAL 15 0.509 , 21.6 

BI.œK 3 0.010 0.003 0.11 0.954 

TREAT 3 0.212 0.071 2.23 0.154 

ERROR "\ 9 
- 0.286 0.032 .\ 

\ 
- \. 

1 ", \ 

t 

l 

• 
: 

J .1' 
1 

" 
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END OF SEASON PERCENT CONTRIBUTION OF BIRDSFOOT '!'REFOIL TO TOTAL SPECIES 
BIOMASS. -

SOURCE .1)F 
------

TOTAL , 23 
fi 

eLOCK 3 

TREAT 5 

ERROR 15 

1 
4 

o 

SS 
----------

0.610 

0.075 

0.266 

-~ 0.269 

0.02~ -

0.053 

0.018 

94 

F 

1.39 

2.96 

) - PR>F cv 

14.0 

0.284 

0.047 

\ 
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0 TABLE 3. roPULATIONS OF BIRDSFOOl' TREFOIL AFrER APPLICATIONS, -OF SETHOXYDIM, 

FLUAZIFOP-BUTYL, GL YPHOSATE , FALL DALAFON AND FALL PRONAMIDE 
(1982) • 

INITIAL PERCENT COYER OF BIRDSFOOl' TREFOÏL. 
( 

SOURCE DF SS MS F PR>Ï" CV 
------ ---------- ---------- ------ ------

.. 
TOTAL 23 0.077 1l-l.2 

BLOCK 3 0.019 0.006 2.14 0.138 

TREAT 5 0.014 0.003 0.9.t 0 . .t81 

ERROR 15 0.044 0.003 
\ 

'-
INITIAL PERCENT SWARD OF BIRDSFOOT TREFOIL. 

.' 
SOURCE DF SS t'MS F PR>F DI 
------ ---------- --------1- ------ ------

....... 
~ 

TOTAL 23 0.052 148.6 
III 

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 BIRDSFOOI' 'TREFOIL. 

SOURCE DF SS MS F PR>F CV . 
------ ---------- ---------- ------ ------

\ 

TOTAL -2u3 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 \- J 

- f\ 

J ~ 
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MID-SEASON PERCENT SWARD OF BIRDSFOOT TREFOIL. 

SOURCE DF S8 ~ F PR>F CV 
------ ---------- ---------- ------ ------

TOTAL 23 1.218 77,3 

BI..œK 3 0.063 0.021 0.32 \ 0.813 
" 

TREAT 5 0.161 0 .. 032 0.49 0.781 

ERROR 15 0.993 0.066 

FI~AL PERCIDI'r COVER OF BIRDSFCOT TREFOIL. 
\1 

SOL'RCE DF S5 ~lS F PR>F CV 
------ ---------- ---------- ------ ------

TCYI'AL '23 2.979 28.-1 

BLOCK 3 0.401 0.134 2.46 0.103 

( 
TREAT 5 1. 763 0.353 6.49 0.002 

15 0.816 ,0.054 ERROR '-

---~-- ~~~--~-- ----~ ~~-

FINAL PERcENT SWARD OF BIRD8E'OOT TREFOIL. ~ 
SOURCE DF . S8 MS F PR>F ÇY\ 

~ ------ ---------- ---------- ------ ------ j----

" TOTAL 23 0.79~ 24.9 

BLOCK 3 0.044 0.015 1.37 0.2894 

" TREAT 5 • 0.588 0.118 10',98 0.0001 

ERROR 15 0.161 0.011 

" 
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BIRDSF<XYI' TREFOIL roLLEN FERTILI'I'Y. 

SOURCE DF _ SS ffi 
------ ---------- ----------. 
TOTAL 23 0.599 

BlœK 3 0.010 0.003 

TREAT 5 0.212 0.071 

ERROR 15 0.286 0.032 

o' 

~7 

F PR>F CC 
------ ------

14.5 

0.11 0.954 

2 .. 23 ' 0.1,54 

.-
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TABLE 4. THE AFFECTS OF SETHOXYDIM, FLUAZlFOP-BtJl'YL, ROPE-WICK 'GLYPHOSATE, 

'DALAPON AND PRONAMIDE ON QUACK GRASS roPULATIONS (1982) • 

INITIAL PERCENT COVER OF QUACK GRASS. 

SOURCE pF S5 l'f3 F PR>F CV 
1 ------ -------.... -- ---------- ------ ------

oz, 

TCYI'AL 23 1.598 21.6 

BLOCK ' ;3 0.048 0\.016 O. 73.t Q 0.5503 

TREAT 5 1. 217 ' 0.243 11.00 , 0.0001 

ERROR _15 0.332 0.022 

INITIAL PERCENT SwAlID OF QUACK GRASS. 
<t 

SOÛRCE DF SS MS F PR>F CV 
------ -----"';-'---- ---------- ------ .... -----, TOTAL 23 1.334 23.9 

BLOCK 3 0.097 ""0.032 1.24 ' 0.331 -
~T 5 0.846 0.169 6.48 0.002 

.(,' 

\~.026 ERROR 15 0.392 fj 

~ 

MID-SEASON PERCENT COVER OF QUACK GRASS. \ 
, 

SOORCE DF S8 Ms F PR>F 'CV 
------ ---------- ------_:.._- ------ ------ -----, 

" 
t' 

TGl'Ar. 23 2.125 39.1 

BLCCK 3 0.184 0.061 1.03 0.408 
0 

, TREAT 5 0 1.049 0.210 3.53 '0.026 

ERROR 15 0.892 0.059 

rr 

• a 
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MID-SEASON PERCENT 'SW.mn OF QUACK. GRASS. , 

SOURCE DF S8 MS F PR>F CV 
------ \ --------- ---------~ ------ ------, 

\ 

,1 
TOTAL 23 1.113 50.0 

~1 

0.002 BLOCK 3 0.005 0.03 0.992 , 

'l'REAT 5 0.286 0.057 1.05 0.427 

ERROR 15 J 0.821 0.055 
J 

FINAL PERCENT COVER OF 'IUrAi. QUACK GRASS. 
\ 

SOURCE DF S8 ~ F PR>F CV 
------ ---------- ---------- ------ ------

TOTAL 23 2.624 19.2 

BLOCK 3 0-0.225 0.075 1.'66 0.2173 

TREAT 5 1.723 0.345 7.65 0.0009 

\0.676 ~. 
,,-

--EROOR 15 0.045 , 

- - --- -- ~ ._\ ~-\ ~--
\ 

FINAL PERCENT SWARD OF 'IUrAL QUACK GRASS. 
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. 
QUACK GRASS RHI~ ,robE NUMBER FER EXCAVATION. 

-
SOURCE , DF SS . MS F" 

------ ---------- ---------- ------ ., 

IDrAL 23 84252.63 (J 

BLOCK 3 17437.12 05812.373 2.79 

TREAT 5 35591.88 7118.376 '3.42 

ERReR 15, 31223~62 2051.575 

TO'l'AL ~ACK GRASS RHIZOME BIŒ1ASS Pm ~CAVATION. 

1 SOURCE DF sff MS F . 
------ ---------- ---------- ------

TOTAL 23 1583.34 
.. 1 

BLOCK 3 169.35 56.450 1.63 

C 
-

THEAT - 5 895.70 179.140 , 5.18 

ERROR 15 518.28 34.552 

1 

\ 

\, 

, 

a 
100 

\ .; , 

~>F CV 
------

30.0 

0.076 

0.029 

,'. 

PR>F CV 
------ -----

( 31.1 

0.2297 

0.0058 

- - -- - -

f 

~-------~ ---. 

~ 

\ 

-, 
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TABLE 5. GROwrH TYPES OF QUACK GRASS PRESENT ,AT THE ÉND OF }\ SEASON AFI'ER 
APPLICATIONS OF SETHOXYDIM~ FLUAZIFOP-BUI'YL, GLYPHOSA'l'E , DALAPOl'!, 
AND PRONAMIDE (1982). , 

FINAL PERCENT COVER OF HEADED QUACK GRASS. 

-
SOURCE DF SS MS F PR>F CV 

~ ------ ---------- ---------- ------ ------
,TOTAL 23 0.891 

~' • 'f, 64.7 '\ 
BLOCK 3 - 0.028 0.009 1.46 0.2663 

TREAT 5 0'.768 0.154 24.23 0.0001 
,--' . -

-1 . ERROR 15 ' 0.095 0.006 

FINéJ. PERCENT SWARD OF HEADED ~ACK GRASS. 
, 

l' 

SOURCE- DF SS MS F~ PR>F CV , 
------ ----------- ---------- ------ - ... ----

.,.. 
TOTAL 23 0.165' . 81.~ ~ 

BLOCK 3 0.OQ6 0.002 1.17 0.3552 
./ 

TREAT 5 0.134 0.027 ' 16.24 0.0001 
-\ 

ERReR 15 0.025 0.002 

" FINAL PERCENT COVER OF STUNTED QUACK GRASS. ~ 

SOURCE DF S8 MS F PR>F CV 
------ ----_:...-... _- , ---------- ------ ------

TCYI'AL 23 0.711 91.7 

BLOCK 3 0.091 0.030 2.52 0.0975 

'tREAT \ 5 - 9.439 0.088 7 ~'30 0.0012 
\ 

ERROR '15 Q. \,80 Oi012 
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- FINAL PERcENT SWARD OF 8TUNTED QUACK GRASS. 

SOURCE DF SS \ ~ 
~ 

F PR>F CV J 
------ ---------- ---------- ------ ------

'roTAL 23 0.123 92.2 

BLOCK 3 0.019 0.006 3.08 0.0594 

l'REAT 5 0.072 )', 0.014 6.92 0.00].6 

EROOR 15 0.031 0.002 

FINAL PERCENT COYER OF NEW GROWTH OF QUACK GRASS. 

SOlTRCE DF - S8 ~ F PR>F CV 
------ ---------- ---------- ------- ------

TOTAL 23 2.098 23.0 ,.-

BLOCK 3 0.044 0.015 0.29 0.8353 

C 
TREAT, 5 1.281 0.256 4., _ 0.0069 

... ERROR 15 0.773 0~52 

\ 
FINAL PERCENT SWARD OF NEW GROWfH OF QUACK GRASS. 

SOURCE DF SS 
'II 

.MS F PR>F CV 
------ ---------- ---------- ------ ------

TOTAL 23 0.693 23.5 

BLOCK 3 0.036 0.012 0.85 0.4874 
. 

TREAT 5 0.448. 0.090 6.41 0.0022 

ERROR 15 0.210 0,.014 \ 

c 
102 



\ 

fi 1 , 1 • 

TABLE 6. QUACK GRASS roR.JLAT!ON AT nm END OF SEASON RESULTJNG r:'R.Ci'l THREE 
DILUTIONS OF GLYPHOSATE APPLIED BV A ROPE-WICK Ta THE THREE 
GROWTH STAGES OF QUACK GRASS (1981) • 

,,-

FINAL PERCENT OOVER OF TOTAL QUACK GRASS fQPULATION. . 
SOURCE DF SS MS F PR>F CV 
------ ..-:).--------- ---------- ------ ------

TO'I'AL o 39 1.834 6:r. 7 

BLOCK 3 0.205 0.068 1.58 0.2179 
1 

TREAT 9 0.457 0.051 1.17 {).3530 

ERROR 27 1.172 0.043 

FINAL PE'RCENT SWARD OF TOTAL QUACK GRASS fQPULATION. 

SOURCE DF SS MS F PR>F CV 
------ ---~------ ---------- ------ ----... -.. TOTAL 39 0.141 '+6.8 .... 
BLOCK 3 0.019 0.006 2;33 0.0970 .. 
TREAT "9 0.047 0.005 1.87 0.1015 

r 

ERROR 27 0.075- 0.003 
l , 

Q!J:ACK GRASS RHlza.m NODE NUMBER (# L • Sm Z 1 . 
..,.' 

SOURCE , DF ss MS F PR>F , CV 
\---:---- ---------- ---------- ------ -------

T'Jl'AL 39 16329.6 - 102.8 

BLœK 3· 469.0 156.333 0.36 0.7856 

TREAT 9 3986.1 442.900 1.01 0.4585 
~ , 

=-
ERReR 27 . , 11874.5 439.796 

" 

t --- .-& 

\ .. 
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OOACK GRASS RHIza.m BICMASS WIGHT (gDil.5mzl. 

SOURCE DF S5 MS F, PR>F • cv -------- ..... --------

TOl'AL 
. 

39 86.87 112.8 

BLOCK 3" 8.56'" 2.853 0.2836 

TREAT 9 20.61 2.290 1.07- 0.4140 

ERROR 27 57.70 2.137 

c 
o 

,-

•• 
, 0 

,-
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BIRDSFOOT TREFOIL roD NuMam (50% BLOO1).-

SOURCE DF SS MS F 
------ ---------- -:--------~_:r__.. ------

, 
TOTAL 39- 56206.9 

-
BLacK 3 3479.7 1159.900 Q "- .0.098 

J 

TREAT 9 20846.2 2316'.'244 1.96 

ERROR' 27 - 31881.1 1180.782 

BIRDSFOOf TREFOIL SEED YIELD. • 

SOUPICE DF SS MS F 
------ ---------- ---------- ------

. 
'rpJ.'AL 39 4795.1 

'BLOCK 3 527.8 175.993 1. 78 , 
\ 

TREA'r, 9 1597.5 177.500 1.80 

ERROR 27. 2669.7 98.878 

~ . 
\ 

PERCENT GERMINATION OF BIRDSFOOT. TREFOIL SEED •. 
)jI 

SOURCE DF SS MS F 
------ ---------- ---------- ------
TCfI'AL 39 3878.4 

BLOCK 3 342.6 114.200 . 1.46 

TREl\T 9 ,'\429.4 158.822 2.04 

ERROR 27 2106.4 78;015 

U-

;--. 106 

1 ( 

< ." 

\ 
'-

\ 

PR>F" CV 
-.-----

54.5 

0;4157 
---'\ < 

0.0851 • -y 

" ... 

. PR~F CV 
------, 

" 55.9 . ,. 

0.1749 

0.1157 , . 

\ \. 
PR>F CV 
----~-

20.2 

0~a465 

0.0742 

./ 

" < 
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SEEDLING VlGOUR OF 'GERMINATÉo BIRDSFOO'f TREFOIL SEED. 
" • 

SOURCE DF SS MS F PR>F· cv 
'"""------- ---------- ---------- ------ ,------

~ 

TOTAL 39
0 

0.514 26.9 
-

BLœK 3 0.031 .0,'010 0.70 0',5609 

TREAT 9 0.086 0.010 0.65 0.7437 

ERROij, • 27 • O. ~97. ,--0.çu5 

\ - . 
FINAL PERCENT CON"TRI~urION OF .BIRDSFOOT TREFOIL 1'0 TùrAL SPECIES BIct1ASS. 

SOURCE, DF SS 
------ ----------t 

TOTAL 39 1.926 

BLOCK 3 0.087, 

TREAT 9 0.761 

EROOR '27 1.078 

o 

\ ' 

.... ' " ""bo-

" 

MS 

,0.029 

0.085 .. 

0.040 

-- --- . --

107 

F 
..... -----

0.72 

2.12 

f 

~ 

PR>F 
..::l ____ _ • ----,. 

16.9 

0.5468 

0.0638 

" -

fI 

1 
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~INAL PERCENT SWARD OF TOTAL QUACK GRASS roPULATrON. 
n 

SOURCE DF SB MS F _ PR>F CV' 
------ ---------.:: ---------- ------ ------

TOTAL 39 0.983 98.9 

BJ,.OCK 3 0.018 0.006 0.65 0.5913 
1 
1 

TREAT 9 0:715 0.079 8.56 0.0001 

ERROR 27 0.250 0.009 

FINAL PERCENT COVER OF BIRDSFOOl' TREFOIL. 

SOURCE OF SS :13' F l'I(\F n 
------

__ .1 _______ 
...... _-------- ------ ------

TOTAL 39 3.349 22.0 

BLOCK 3 0.034 0.011 0.13 O. ~.J.I()!J 

""'" 
TREAT 9 0.962 0.107 1. 23 0.3206 .. ERROR 27 2.353 0.087 

FINAL PERCENT SWARD OF BrRpSFoor TREFOIL. 

SOURCE DF SS ~tS F l'lDF n: . ------ ---------- ---------- -.,,---- ------

TOfAL 39 3.016 2·1 •. , 

BLOCK 3 0.122 l041 0.79 (). 51 O()~/ 
, 

.~ 

TREAT 9 1.504 .167 3.2·1 O.C)OH5 

ERR)R , 27 1.390 ,0.052 
., 

~ 

t 
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:rABLE 9. nIE EFFECTS OF THREE' DILtrrIONS OF GLYPHOSATE ROPE-WICK APPLIED TO 
THREË GROWTH STAGES OF QUACK GRASS ON RESULTING Ql[ACK GRASS, 
GROWI'H STAGES AND RHlzct.m BICX>1ASS AT THE END OF SEASON (1982). 

FINAL PERCENT COVER OF HEADED QYACK GRASS. 

SOURCE DF SS MS F PR>F CV 
------ ---------- ---------- ------ ------

TOTAL 39 0.896 126.7 

BLOC'K 3 0.007 0.002 0.23 0.8760 

TREAT 9 . 0.604 0.067 6.35 01,0001 

ERROR 27 0.285 0.011 

FINAL PERCENT SWARD OF HEADED ~UACK GRASS. 

SOURCE DF S8 MS \ F PR>F CV 
------ ---------- ---------- ------ ------

( TqI'AL 
, 

39, 0.106 ,. 131. 6 
,., 

BLccK '3 0.001 0.003 0.24 0.8680 -
TRfAT 9 'O. 070 0.008 5.82 0.0002 

ERROR 27 0.036 0.001 

FINAL PERCENT COYER OF NEW GROWI'H OF QUACK GRASS. 
l 

SOURCE 
t' 

DF 88 MS F . PR>F CV' 
------ ---------- --_ ..... _----- ------ ------ ---""""'-; 

TOTAL 39 2.336 85.3 

l 'JJ 
BLOCK 3 0.094 0.031 1.46- 0.2482 

TREAT 9 1.661 0.185 8.56 0.0001 

ERROR 27 0.581 0.022 

\. 
--~~-- ~ 

( 

_. 
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1 
FINAL PERCENT SWARD OF NEW cmowrH OF QUACK GRASS. 

SOURCE DF SS MS F PR>F CV 
------ ---------- ----------- ------ ------

.... 
TOl'AL 39 0.461 101.0 

BLOCK 3 0.019 0.006 1.29 0.2971 

TREAT 9 0.310 0.034 7.05 0.0001 

ERROR 27 0.132 0.005 
J 

? 

QUACK GRASS RHIZa-m NODE NLlMBER l#L·5m~1· '. 
~Ol.'RCE DF SS ~ 0 F ~~~~- n 

• ------ ---------- ---------- ------

TOI'AL 39 53873.8 76. ,; 

BLCCK 3 1000.!3 333.644 a.5R 0.6:157 

TREAT 9 37319.0 4146.556 7.20 () .pOO 1 

1 .... " 

ERROR 27 15553.9 576.070 

QUACK GRASS RHIZŒ1E BI<11ASS '.. .. (gmL· ;')m~l· 

SOURCE DF SS "15 F' I~UF n' 
------ ---------- ---------- ---_ .... - ------

TCYrAL 39 614 .89 104.0 

BLOCK ,3 24.38 8.127 .' 0.99 ' O.·tl()~ 
4 ~, 

TREAT 9 369.97 41.108 ::r-.03 ·0,0005 .' 
EPOOR 27 220.55 8.168 

~ . 

" 
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1ABLE 10. THE 'EFFECTS OF ~Y, LATE, AND SPLIT APPLICATIONS OF SETHOXYDIM, 

l " àND FLUAZIFOP-BUTYL ON LATE SEASON QUACK GRASS RHIZCME BIŒ1ASS 
*AND BIRDSFOOÏ TREFOIL SEED YIELD CCMroNENTS (1981). , 

QUÀGK GRASS RHIZG1E NODE NUMBER UU. 5m21. 
; 

SOURCE DF SS MS F PR>F CV '. ------ ---------- ---------- ------ -----
~-

TOTAL 27 10826.65 92.3 

BLOCK 3 211.74 70.158 0.11 0.9502 

TR.EA.T 6 1378.17 229.695 0.32 0.9334 

ERROR 18 9236.75 615.781 " 
QUACK GRASS AAIZCME BIOMASS ( gros/. 5m 21. 

SOURCE DF SS MS F PR>F CV 
------ ---------- ---------- ------ ------

( TOTAL 27 41993.17 223.7 

BI..œK 3 4697.70 1565.900 0.93 0.4505 
1 

TREAT , 6 9064.00 1510.667 L 12 0.3988 

ERROR - 18 28281. 4~ 1568.416 

BIlIDSFOOT TREFOIL FLOWER COUNTS (#/.5m zl. 
-
SOURCE DF SS MS F PR>F CV 
------ ----------

______ .t ___ 
------ ------ -'----

27 19634.68 1 ~ -
'TOl'AL- 36.6 

BLCX:J{ 3 1011.82 337.273 0.64 0.5977· .. 
'!'REAT 6 917Q·93 1528.488 2.91 e 0.0365 

,-

ERROR 18 9451.93 525.107 

\ 

\ 
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'BIRDSFOOT TREFOIL POD CXXJNTS (50% BL<XXi) (#/.5mzl:-

SOURcE DF SS MS F PR>F CV 
------ ---------- ---------- ------ --... __ .... ... ____ J 

~, 

TOTAL 27 10685.86 59.-1 

) 
B1œK 3 ljil9.57 ,559.857- 2.55 0.0880 

TREAT 6 5053.86 842.310 3.84 0.0122 

~ ;18 3952.43 219.579 

, ) 
IRDSFOOT'TREFOIL SEED YIELD (gm/.4m~1· 

SOORCE DF ss :1S F PH>F C\ 
------ ---------- ---------- ------ ------

TOTAL 27 6916.51 J2.li 

. • ., 
BLOCK 3 1384.56 461. 520 , 2.59 O.OSII; . 

.. TREAT 6 2326.53 387.755 a.18 -0.09311 ... 
ERROR 18 3205.42 178.079 

-
PERCENT GER..'1INATION OF BIRDSF<Xff TREFOIL SEED. 

\ 
sbCRCE DF ss ~1S F PR>F . ,; ("\ 

------ ---------- ---------- ------ ------

TOTAL 27 3708.96 2!J. 1 
, 

BLOCK 3 
, 

229.25 76.427 0.,13 O. 73-57 

TREAT 6 262.71 43.785 0.24 0.9551 

ERROR 18 3217.00 178.722 ' 

r '. 

\ 
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SEEDLING VIG<XJR OF GERMINATED BIRDSFCOT TREFOIL SBRIl. 

SOURCE DF SS ~ ,F' PR>F CV 
------ --_ .. _---- ----------- ------ ------

TOTAL -Q7 2163.42 24.5 

BLOCK 3 817.14 272.38 4.39 0.0174 

TREAT 6 229.43 38.238 0.62 0.7147 
"' , 

,ERRQR 18 1116.86 62.048 

.' 
1 " 

1 • 
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TABLE 11. THE EFFECrS OF EARLY 1 LATE, AND SPLIT APPLICATIONS OF SETHOXYDr~ 
AND FLUAZlFOP-BUTYL ON POroLATION DENSITIES OF QJACK GRASS AND 
BIRDSFOOT TREFOIL IN A MIXED SWARD (1981). 

FINAL PERCENT COVER OF TOTAL QUACK GRASS roruLATION. 

J SOURCE DF SS MS F 'PR>F CV 
------ ---------- ---------- ------ ------

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 
.J' 

ERROR - 18 6.3432 0.020 

!'l 

FINAL PERCENT SWARD OF TOl'AL QtJACK GRASS POroLATION. 

SOURCE DF SS MS F PR>F cv 
------ ---------- ---------- ------ ------

TOl'AL 27 0.2377 \ 61 •• 0 
" 

BLOCK 3 0.0492 0.016 3.-18 0.0507 

TREAT 6 .. 0.1009 0.017 3.26 0.0255 

ERROR 18 0~0876 
.. 

0.005 

--./ 

,f 
PERCENT CONTRIBtJrION OF OOACK GRASS 1'0 TùI'AL SPECIES Bla-1ASS. 

& 

~ SOURCE DF S5 MS F , PR>F t"'V 
------ ---------- .. ---------- ------ ------
TOI'ÀL 27 0.1503 87.9 

1-

BLOCK 3 0.0077 0.003 0.66 0.5872 

TREAT 6 0.0731 ' O.Q12 3.15 0.0272 

ERROR ' 18. 0.0696 0.004 

( 
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FINAL PERCENT OOVER OF BIRDSFCOT TREFOIL. 

SOORCE DF SS MS' 
------ -----_.--- ______ .t. ___ 

TarAL 27 1.?644 

BLCCK 3 0.3311 0.110 .. 
TREAT 6 0.4407 0.073 

ERROR 18 0.492\ 0.029 

FINAL PERCENT SWARD OF BIRDSFOOT TREFOIL. 

Scx,,'RCE DF 55 MS 
------ ---------- ----------

TOTAL 27 0.5476 

BLOCK 3 0.1078 1 0.036 
{ 

TREAT 6 0.1732 0.029 

ERROR 18 0:2667 \0.016 

F 
------

3.81 

2.53 

F 
------

2.29 

1.84 

> j 
i 

1 

, 

PR>F 
-----

0.0296 

0.0613 

PR>F 
--T--

0.1149 

0.1506 

PERCENT CONTRIBUTION OF BIRDSFOOT TREFOIL 1'0 TOTAL SPECIES BICMASS. 

SOURCE DF 55 MS F , PR>F ... / ------ ---------- --"'1'------- ------ ------

Tal'AL 27 0.9135-' . / 
~ 

BLCCK 3 0.0475 0.016 0.50 0.6859 

TREAT 6 0.2970 0.050 1.57 0.2138 
\ 

ERReR 18 0.5688 0.032 

" 
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TABLE 12. A ca-tPARlSON OF QUACK GRASS GROWTH TYPES PRESENT AT nIE END OF 

/ SEASON AFl'ER EARLY, LATE, AND SPLIT APPLICATIONS OF SE'mOXYDIM 
AND FLUAZlFOP-BIJl'YL (1981) • 

1 

FINAL PERCENT C:OVER OF HEADED QUACK GRASS. 
1 

SOURCE OF SS MS F PR>F 

::~:/ ------ --------~- ---------- ------ ------

TaràL 27 0.9116 

BLOCK 3 0.0508 0.017 1. 00 O. 1155 

TREAT 6 0.5570 0.093 5. ,1 Î o. OO~:3 
(' 

ERROR 18 0.3050 0.017 
'-

-"t' c...-.r-
FINAL PERCENT SWARD OF HEADED QUACK GRASS. 

1 

SOURCE OF SS :1S F PH>F CV . ------ ---------- ---------- ------ ------
• ..,.. 

TarAL 27 0.3234 " 260.8 .. 
BLCCK 3 0.0212 0.007\ 1.00 O. \ 153 

l- r 
TREAT 6 0.1748 0.029 ,) • 11 ().OO!W 

ERROR 18 0.,1274 0.007 

FINAL PERCENT OOVER OF STUNTED QUACK GRASS. 

, 
SOURCE OF S8 MS F PR>F CV 
----.. - ---------- ---------- ------ ___ 4:. __ 

TOTAL 27 ' 0.3062 85!) 

BLCCK 3 0.0275 0.009 2.32 0,.1102 

TREAT 6 0.2074 0.035 8.73 0.0002 
#1' " ERRœ 18 0.0713 0.004 

~~ ~ 
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,TABLE 13. AN INITIAL ca1PARISON OF TREA'IMENT Pl.Œ'S A YEAR AFTER TREATMENT 

-WITH SETHOXSDIM AND FLUAZIFOP-BUI'YL FOR RESIDUAL CONTOOL OF 
QUACK GRASS (1982). 

INITIAL -kwr COYER" OF QUA~ GRASS. 

SOURCE DF _ S8 MS 
-----"..----

TOTAL 27 0.9917 

3 0.0432 0.014 , 

6 0.2059 0.034 

18 0.7426 0.041 

.; 
INITIAL PERCENT SWARD OF QUACK GRASS. 

,( 

SOURCE DF 

27 

.. ' 3 

TREAT 6 

ERROR 18' 

88 

0.8502 

0.0869 

0.1241 

0.6392 

MS 

. 0.029 

0.021 

0.036 

; 

INIT1AL PERCENT COYER OF BIRDSF(X)T TREFOIL. 

SOURCE DF 

Tal'AL 27 

BLOCK 3 

TREAT 6 

18 

88 

0.2527 

0.0296 

0.0628 

0,: 1602 

MS-

0.010 

0.010 

0.008 

119 -

F PR>F _ cv 

• 
24.6 

0.35 0.7903 

0.83 0.,5607 

F PR>F cv 

32.5 

0.82 0.5019 

0.58 0.7396 

F PR>F , 
______ u -----

122.0 

1.11 0.3716 

1.18 0.3623 



.. \ <'P 4 • 

, ~ ~ , \~. 

-, 
r 

c,-~ r 

INITIAL PERCENT SWARD OF BIRDSFOOT TREFOIL. 

SOURCE DF SS MS F PR>F CV 
------ ---------- ---------- ------ ------"\' r -
rorAL 27 '51·0694 12tL6 

BLOCK 3 0.0114. 0.004 1 ~ 69 -0.2046 

TREAT 6 0.0175 0.003 1.29 O.~099 

EJmOR 18 0.0405 0.002 d 

/" 

INITIAL PERCENI' COVER OF BR:OÀDLEAF WEEDS. 
~ 

SOURCE DF SS MS F PR>F C\' 

------~---
------- ---------- ------ ------ -----

\ 
"-

TOTAL 27 1. 7419 ~.5 

BLCCK 3 0.1490 0.050 0.70 0.5653 ) " 
'ffiEAT 6 0.3119_· 0.052 - 0.73 '0.6311 c: \. 

ERROR -18 -1.2809 0.071 ... 

INITIAL 'PERCENT SWARD OF BROADLEAF WEEDS. ;", 

" 

SOURCE DF SS MS F PR>F CV 
------ ---------- ---------- ------ ------ -----

. TOTAL '27 0.6472, -. 35.:3 

,. BrœK 3 0.0723 0.024 1.01- 0.4104 

TREAT & 0.1461 ,0.024 1.02 0.4426 

ERROR- 18: 0.~288 0.024 

; 

./ 
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TABLE 14. A CXl1PARISON d:F MID-SEASON SPECIES roPULATIONS AFTER EARLY, 
LATE, AND SPLIT APPLICATIONS OF SE'mOXYDIM AND FLUAZlFOP-. 
BUTYL n 982) • . 

MID-SEASON PERCENT CQVER OF TOTAL QUACK GRASS POPULATION., 

sot.rncE DF, S5 MS F PR>F 
------ 'CI ---------- ---------- ------ ------

1 

_.J 
TOfAL 27 2.5875 . 
BLOCK 3 0.2072 0.070 1.03 O.40lÏ 

TREAT 
/ 

6 1. 171il'4 0.196 2.93 0.0356\ 

" 
ERRO~ 18 1.2048 0.067 

. ~ID-SEASON PERCENT' SWARD OF TOTAL QUACK GRASS POPULATION. 
, 

SOURCE DF SS MS F PR>F 
... _---- ---------- ---------- ----'-- ------

1 .. 
'TOTAL 27 1.5357 

BLOCK 3, o .l8l! . d.060 1.86 0.1721' 

TREAT· 6 0.7711 
.~ 

0.1~ 3.96 0.0106 

F;RROR 18 0.5835 0.032 

MID-SEASON PERCENT COVER OF BIRDSFOOI' TREFOI1,. 

SOURcE DF SS MS F PR>F -
------ ---------- ---------- ------ ------

TOTAL 27 0.~60 

BLOCK 3 0.0719 ·0.024 1.02 0.4069 

TREAT 6 0.2310 ..J . 0.039 1.64 0.1939-

ERRDR 18 0.4230 0.024 
-.JI 

1 • 

\ 
\ 

. \ 
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MID-SEASON PERCENT SWARD OF BIRDSFOOT TREFOIL. 

SOURCE DF SS MS F PR>F CV 
------ ---------- ---------- ------ -------

.. TOrAL 27 0.4472 80.3 

BLOCK 3 7 324 0.011 0.72 0.5505 

6 0.024 1.63 0.1960 TREAT 0.1461 

ERROR 18 0.2687 0.à15 

MID-SEASON PERCENT COVER OF BROADLEAF WEEDS. 

SOURCE ' DF ' SS ~ 
, 

F PR>F CC 
------ ---------- ---------- ------ ------.. 
TOrAL 27 " 1. 8538 34.2 

BLCCK 3 0.6549 0.218 5.92 0.0054 

J'REAT 6 0.5353 0.089 2.42 0.0682 
( 

ERROR 18 0.6636 0.037 

,", 

MID-SEASqN PERCENT SWARD OF BROADLEAF WEEDS. 
! 

SOURCE DF SS MS F PR>F CV 
------ ---------- ---------- ------ ------

TOTAL 27 00.9757 41.7 
'" > 

BI.œK 3 0.3197 0.107 5.26 0~0088 

TREAT 6 0.2913 V" 0.049 2.40 0.0704 
, > ". 

ERReR 18 0.3647 0.020 

r' 
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TABLÉ 15. A Ga1PARISON OF FINAL SPECIES POPlJl.AT,IONS AFI'ER 'EARLY, LATE, 
AND SPDIT APPLIÇATIONS OF SETHOXYDIM AND FLUAZlFOP-BtTlL 
(1982) • \ 

-..;; 
FINAL PERCENT COVER OF TOTAL QUACK GRASS POPULATION. 

SOURCE DF SS MS F PR>F l\' 
------ ---------- ---------- -..,.---- ------

TOTAL 27 3.9202 f) ... ., ......... 

r- BLOCK 3 0.1689 0.056 0.ï9 0.5151i 

-
TREAT 6 2.-l670 0.111 5. If) l) • ()() 1 ï 

1 
ERROR' . 18 1.2843 0.071 

(J 

FINAL PERCENT SWARD OF TOTAL QUACK GRASS POPVL\TlON. 

SOURCE DF SS ;.tS F PH> 1· l \' 

------ ---------- ---------- ------ ------

"fit- TCYfAL 27 2.0718 ~7. 1 .... ,.. 

BLOCK 3 0.0840 0.028 O.HI o ,,50:lO 

TREAT 6 1.3262 O. 2~j 6.06 n.OOI3 
, ;. ERROR 18 0.6565 0,,036 

t 
FINAL PERCENT COVER OF BIRDSf(X)T TREFOIL. 

SOURCE DF SS MS F PR>F \ ('V 
------ ---------- ---------- ---.. -- ------

, 'IUI'AL 27 2.7753 3ï. :3 
l, 

BLOCK 3, 0.1462 0.049 1.05 o. :3934 

TREAT , 6 1. 7961 0.299 6'".47 0.0009 

ERROR 18 0.8330 0.046 

- ) 

J 

r;2J 



( 
FINAL PERCENT SWARD OF BIRDSFOOI' TREFOIL. 

SOURCE DF SS MS F PR>F cv. 
------ -------.,--- ---------- ------ ------ -----

TCYl'AL 27 0.8466 44.1 

BI..œK 3 0.0618 0.021 1.49 0.2498 , 

, " TREAT 6 0.5368 0.089 6.4'9 0.0009 
" 

ERROR 18 ; 0.2480 0.014 
r 

FINAL PERCENT COVER OF BROADLEAF WEEDS: 

SOl:RCE DF SS ~1S F PR>F 
, 

CV· 
------ ---------- ---------- ------ ------ -,----

TOTAL 27 0.9559 70.9 
t-

BLOCK 3 0.0098 0.003 0.12 0.9463 

TREAT 6 't. 4591 0.077 2.83 0.0405 
( 

ERROR 18 0.4870 0.027 

'1 

FINAL PERpENT SWARD OF BROADLEAF WEEDS. 

SOURCE DF SS ~ F PR>F CV 
------ ---------- ---------- ------ ------

Î 
" 'TOTAL 27 1.6483 151.6 

BLOCK 3 0.1257 0.042 0.67 0.5843 

TREAT 6 . '0,3882 0.065 1.0j<" 0 .. ~399 

ERROR 18 1.1343 ·0.063 , 

( 

\ 
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TABLE 16. A CŒ1PARISON OF -FINAL GROWTH STAGES OF QUACK GRASS POPULATION 
AFl'ER EARLY 1 LATE 1 AND SPLIT APPLICATIONS OF SF:rHOXYDIM AND 
FLUAZIFOP-BtlI'YL (1982) • 

~ 
r;, ?, . ~ 

FINAL PERCENT COVER OF HEADED ~ACK GRASS. 
.. 

SOURCE DE' SS MS F PR>F CV 
------- ---------- ---------- ------ ------

TaI'AL 27 " 1.4758 46.9 

'" BLOCK 3 0.0056 0.002 1.00 O. ·1155 
p 

TREAT 6 1. 4363 0.239 127.07 0.0001 . 
ERROR 18 0.0~34 0.002 

~ 

FINAL PERCENT SWARD OF HEADED QUACK GRASS. 
, 

SOURCE DF SS MS F PH>F C\ 
------ ---------- ---------- ------ ------

~ TaI'AL -.!2.1 0.2096 -17.6 - BLOCK 3 0.0008 0.0002 1.00 0.4155 

TREAT 6 0.2038 0.0340 123.·12 0.0001 

, ERROR 18 0.0049 0.0010 

rJ 

irNÂL PERCENT cOYER OF STUNTED ~ACK GRASS. 

SOURCE DF SS "MS F PR>F CV 

------ ---------- ---------- ------ ------, 
~ \ 

TCYI'AL 27 1. 4441 10.8 

CS 
BlOCK 3 0.0219 0.007 2.18 0.1262 

TREAT 6 -1.3617 0.227 67.56 0.0001 

mooR 18 0.0605 0.003 
..... 

J 
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. FINAL PERCENT SWARD OF STUNTED QUACK Œù\SS. -

SOURCE DF 'SS MS F· m>F OJ 
------ ---,.------- ---------- ------ ------

.-
TOrAL 27 0.2597 61.0 r 

BLOCK 3 0.0088 0.003 2.33 0.1089 

TR.EAT 6 0.2274 0.038 - 30.22 0.0001 
/1 

ERROR 18 0.0226 0.001 - -
-

FINAL PERCENT COVER OF NEW GROWI'H OF QUACK GRAsS. 1" 

'. 'SOl1RCE DF SS :'-18 F PR>F CV 
------ --------~ ---------- ------ ------. 
TOTAL 27 2.8869 24.5 

BLQCI( 3 0.1206 0.040 0.56 0.6488 

TREAT 6 1.4718 0.245 3.41 0.0199 , 
ERROR 18 1.2945 0.072 -

~INAL PERCENT SWARD OF NEW GROWI'H OF QUACK GRASS. 
, 

\ 

SOURCE DF SS MS F PR>F CV 
------ ---------- ---------- ------ ------

1 

TOTAL 27 ,1 1.0212 33.2 
. 

BLœK 3 0.0705 0.024 0.66 0.5846 
./ , ... 

0.2414 TRFAT 6 0.3137 0.052 -1.48 

ERROR 18 0.6370 0.035 
l' 
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TABLE 17. 

,.. 

\ 

-
A cct1PARlSON- OF QUACK- GRASS RHIZCME BlœA.SS AND PERCENT, 
CONTRIBUfION OF SPECIES TC l'Ol'AL AOOVE GROUND BIŒ1ASS AFTER 
EARLY, LATE, AND SPLIT APPLICATIONS OF SETHOXYDIM AND 
FLUAZIFOP-BUTYL (1982) • 

. 
QUACK GRASS RHIza.1E NODE NUMBER FER EXCAV~TION. 

SOURCE DF SS MS ~ li PR>F 
------ ---------- ---------- ------ ------

CV 

~--- - -
~33-:_6- --- -----1XJI'AL - 27 - -- 95937.86--

BLOCK' 3 10290.43 3430.143 1. 30 0.3054 

TREAT 6 38107:86 6351. 310 .. 2. ta 0.0696 

ERROR 18 47539:57 2641.Ù87 

QUACK GRASS RHIZCME Bla1ASS PER EXCAVATION. 

SOURCE DF SS MS, F PR>F cv 
------ ---------- 1 ------

roTAL 27 1607.32 

BLCCK 3 299.81 99.937 3.25 0.0462 

TREAT 6 753.51 125.585 ·+'08 0.0093 
, 

ERROR 18 554.01 , 30.778 

-----~ 

PERCENT CONTRIBUTION OF QUACK GRASS TG 'roTAL SPECIÉS BlœASS. 
• • . 

SOURCE DF SS MS F PR>F 
~------ ----------
TOTAL 27 '3.8321 29.5 

BLOCK 3 0.6853 0.228 . ' 
4.18 0.0206 

'!REAT 6 2.1640 0.361 6.61 -0.0008 

ERIiOR 18 0.9828 , 0.055 
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PERCENT OON'I'RmurloN OF BIRDSFOOI' TREfOIL TC 'IUl'AL SPECIES BIŒ1ASS. 

SOURCE DF S8 MS F PR>F CV -
------ ---------- ---------- ------ ------

TOTAL 27 1.5492 60.9 

BLa]{ 3 0.3091 0.103 3.72 0'.0306 'l' 

TREAT 6 0.7413 0.124 4.46 0.0062 
1 

ERReR 18 0.4988 0.028 

P.ImcENT CONTRIBUTION OF BROADLEAF WEEDS TC TOTAL SPECIES BIOMASS. 

SOURCE DF dlS MS F PR>F CV 
---r-- ---------- -~------- ------ ------. 1 --~--

TOTAL 27 0.1043 71.1 

SLOCK 3 9·Q229 0.008 2.62 0.0826 

'IREAT 6 .- 0.0290 0.005 1.66 0.1878 

C 
ERROR' 18 0.0524 0.003 

.;: 

,J -. 
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TABLE 18. SPRING RJPULATIONS OF SPECIES RESuLTING FR.Cl1 FALL TREA'IMENTS OF 
DALAroN, PRONAMIDE, SETIiOXYDIM, AND FLUAZlFOP-BUTYL (1982). 

, ./ 

INITIAL PERCENT COVER OF QUACK GRASS) ( F ALL SPRA YEn) • 

SOURCE DF SS MS F PR>F 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 SPRA YEn) • 

SOURCE DF SS MS F PR>F CV 

------ ---------- ---------- ------ ------
~ 

TOTAL 23 1.4831 Il. :3 .. '" ... .. BLOCK 3 0.0642 0.021 0,.55 0.6561 <0 

TREAT 5 0.8355 0.167, 4.30 0.0126 

ERROR 15 0.5835 0.039 

INITIAL PERCENT COVER OF BIRDSFOOI' TlŒFOIL { F ALI:. SPRA YED l . " 
6- a 

0 

SOURCE DF S8 "MS F PR>F CV 

" ------ -- ---------- ---------- ------ --:-----
-" r 

TOTAL 23 0.0246 177 .1 

BLOCK 3 0.0021 0.0007 0.51 .0.6811 

TREAT 5 0.0021 0.0004 0.31 0.9017 

ERROR 1 15 D.0205 0.0010 
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INITIAL PERCENT SWARD OF BIRDSFCOr 'IREFOIL (FALL SPRAYED1. 
". 

SOURCE DF SS r-f) F 
--~--- ---------- ---------- ------

TOTAL 23 0.0907 

BJ.œK 3 0.0132 0.004 0.98 

TRÈAT 5 0.0102 0.002 0.45 

ERRDR 15 0.0673 0.004 

</ 

INITIAL PERCENT CO\'ER OF BEQADLEAF HEEDS (FALL SPRAYED). 

S~'RCE DF SS ~ F 
------ ---------- ---------- ------

TOTAL 23 1.0180 

BLOCK 3 0.1073 0.036 0.70 

TREAT ,5 0.1439 0.029 0.56 

ERROR 15 1 0.7668 0.051 

INITIAL PERCENT SWARD OF BROADLEAF HEEDS (FALL SPRAYED). 

SOURCE DF S~ MS F 
------ ---------- ---------- ------

TOTAL 23 2.1834 

BUJCK 3 0.1203 0.040 - 0.64" 

TREAT 5 1.1240 0.225 3.59 

ERROR 15 0.9391 0.063 

, 

\ 
-J' 

130 

/ 

PR>F CV 

------

198.1 

0.4287 

0.8037 

PR>F CC 
------ -----

f)_ 

48.4 

0.5666 -

0.7269 

PR>F CV-
------

43.1 

0.6005 

0.0246 

. , 
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TABLE 19. FINAL POPULATIONS OF SPECIES IN A MIXED SWARD 'RESULTING ~ 

VARIOUS TREAn1ENTS WITH DALAPON, GLYPHOSATE,' PRONAMIDE, 
SEI'HOXYDIM, FLUAZlFOP-BUTYL, AND HALOXYFOP-METHYL (1982). 

.' 

FINAL PERCENT COVER OF TCYrAL QUACK GRASS POPULATION. 

SOURCE DF SS MS F PR>F CV 
------ ---------- ---------- ------ ------

TOTAL 43 8.6962 " 38: 1 , . 

l3LOCK 3 0.4167 • 0.139 1.82 O. 165-l 

TREAT la 5.9859 0.599 ' • 7.83 0.0001 

ERROR 30 2.2936 0."076 

• 
FINAL PERCENT SWARD OF TOTAL QUACK GRASS POPULATION. 

SOURCE DF SS MS F PR>F CV 
------ ---------_\ ---------- ------ ------ . .. TOTAL 43 . 3.5074 38'.9 

4.-
BLOCK 3 0.1800 0.060 1.97 0.1392 

, THEAT 10 2.4156 0.242 7.95 0.0001 
r 

ERROR 3.0 0.9119 0.030 

" 
FINAL PERCENT COYER OF BIRDSFOOI' TREFOIL. 

V 

- - ---- ----,~ SOORCE DF ------SS-- MS F PR>F cv. 
------ ---------- -----_..&_-- ------ ------
TOTAL 43 1.8953 54.3 

BI.œK ' 3 0.0620 0.021 0'.88 0.4633 

TREAT 10 1.1270 0.113 4.79 0.0004 
It' 

ERROR 30 0.7062 0.024 

\ 
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FINAL PERCENT sWARn OF BIRDSFOOt TREFOIL. 

SOURCE DF ~~ ------ ------- - :---------
TOTAL 43 1.0512 

BLœK 3 0.0101 0.003 

TREAT 10 0.6655 0.007 

ËRROR 30 0.3755 0.012 

FINAL PERCENT COVER OF BROADLEAF WEEDS. 

SOURCE DF SS MS ï 
'i 

------ ---------- ----------

tarAL 43 4.5198 ---. 

BLOCK - 3 0.8950 0.298 
1 

TREAT" 10 1.6670 0.167 

ERROR 30 1.9578 0.065 

FINAL PERCENT SWARD OF BROADLEAF WEEDS. 

SOURCE DF SS MS 
------ ---------- ----------
TOTAL 43 3.2326 

BLOCK 3 0.0598 . 0.020 

TREAT 10 1.6489 • 
. 

0.165 

. -
ERROR 30 1.523~ 0.051 

\-

" 
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F PR>F CV 
0 

____ :1 
------ ------

66.5 

0.27 0.8465 

,5.32 0.0002 

. , , 

F PR>F CV 
,1 ______ ------

36.8 

4.57 0.0094 

2.55 0.0230 

~ . 

F PR>F CV 
------ ------

47.3 

0.39' 0.7591 

3.25 0.0060 

.. 
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TABLE 20. 

·' , 

\ 

A C<l1PARISON OF FINAL QUACK GRASS GROWI'H TYPESl RESULTING F:Ra1 
VARIOUS ~'lMENTS WITH SETHOXYDIM, FLUAZIFOP-BUTYL, POONAMIDE, 
DALAPON, ROPE-WICK APPLIED GLYPHOSATE, AND HALOXYFOP-METHYL 
(1982). 

FINAL PERCENT COVER. OF HEADED QUACK GRASS. 

SOURCE DF iS MS F PR>F CV 
------ ---------- ---------- ------ ------

TOTAL 43 2.0668 107.3 

BLOCK 3 0.0670 0.022 1.14 0.3474 , 

- - '!'REAT la 1.4138 0.141 7 ~ 2-t 0.0001 

ERRO:R 30 0.5861 0.020 

<1 
FINAL PERCENT SWARD OF HEADED QUACK GRASS. 

.~ 
SOURCE DF SS MS 

~-- --
PR>F cv 

------ ------'----- ----~----- ------

TOTAL , 43 0.5631 114.5 

BLOCK 3 0.2895 0.097 1. 76 0.1766 

THEAT 10 0.3694 0.037 6.73 0.0001 
, 

ERROR 30 0.1647 0.00f) 

FINAL PERCENT" COVER OF STUNTED QUACK GRASS. 

SOURCE DF SS MS F PR>F ' cv 
------ ----------- ---------- ------ ------

... 
TOI'AL 43 0.5631 114.5 

BLOCK 3 ' 0.0289 0.010 1. 76 0.1766 

TREAT 10 0.3694 - 0.037 6.73 0.0001 .-
• ERRDR 30 . 0.1647 0.q06 
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FINAL PERCENT SWARD OF STUNTED QUACK GRASS ~ , 
.;' 

.~ DF Ss MS 
1 t. ...-

l!> ' F 
------ ----.... ----- ---------~ ------

'IUl'AL 43 0.8484 

BI.DCK .3 0.0464 0.015 1U5 

TREAT lO 0 .... 3985 0.040 1.96 
'"' . 

ERROR 30 0.4035 0.034 . -
FINAL PERCENT COVER OF NEW: GHOWTH OF QUACK GRASS. 

SOURCE DF SS MS F 
------ ---------- ---------- ------

" . 
TOTAL 43 5.1251 

BLOCK ·3 0.2643 0.088 1.55 

!REAT . '10 3.1584 0.316 5.57 . 
ERROR 30 1.7024 0.057 

\ 

FINAL p~ SWARD -OF NEW GROWl'H OF -QUACK GRASS. 

SOURCE 
--..,..---

'rorAL 

BLOCK 

TREAT 

ERROR 

l -
f 

( 

-' 
< 

DF 

43 

3 

10 

30 

S5 MS F' 
---------- ---------- ------

3.1375 

0.0276 0 . .009 0.18 

1.5861 0.159 . 3.12 

1.5238 0.051 
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PR>F CV ' 

------
160.6 

, 
- 0.3454 
1 

0.0103 

PR>F CV 
~----- -----

44.5 

0.2214 't 

0.Ç001 

~ 

PR>F CV ..l. _____ 

46:5 

0.9085 
() 

0.0076 9 

- ' 



\ 
" 

0 • 
TABLE 21- MID-~N OO1PARISON OF QUACK GRASS AND BIRDSFOOT TREFOIL 

\ \ ., ~FtJLATIONS RESULTING F'Ra1 VARlOUS APPLICATIONS OF ROPE-WICK 
APPLIED GLYPHOSATE, SEI'HOXYDIM, FLUAZl FOP-f:3UI'YL , AND 
HALOXYFOP-METHYL (1982) . . 

• ~ 

1 
1 . 

MID-SEASON PERCENT COVER OF QUACK GRASS. 

SOURCE DF SS MS F PR>F CV 
1 ------ ---------- ---------- ------ ------ ----- \ 

A 
TOT~ 35 2.0551 30.1 

" 
BLOCK 3 0.0531 O.OU~ 

-' 0.37 0.7728 
l 

/ 
TRE.'\T 8 0.8626 0.108 2.27 O.05ï 1 

ERROR 24 1.1'392 0.048 
j 

MID-SEASON PERCENT SWARD OF QUACK GRAS§. 

SOURCE DF S8 MS f F PR>F CV ..-
------ ., ---------- ---------- ------ \r ------ .;--_ .... • ..,: 
TarAL 35 1.1899 

,-
53.0 J 

\ BLOCK 3 ' ... 0.0882 0.029 0.76 0.5273 
~ 

/ 

TREAT 8 0.1734 0.022 0.56 0.7993 

ERRO~ 24 0.9283 0.039 

~ 

MID-SEASQN PERCENT COVER OF BIRDSFCOT 1'REFOIL. 
p . 

SOURCE DF SS MS F' PR>F C\' 
------ ---------- ---------- , -----\- ------ .. ----

TarAL 35 3.8829 23.2 

BLOCK 3 0.5530 0.184 2.67 0.0703 

TREAT 8 1.6'730 0.209 3.03 0.0168 ' 
, 

ERROR 24 1.6587 0.069 
" ~ '-iJ~ U < J J 

?, 

., 
• 

0 
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MID-SEASON PERCENT SWARD OF, BIRDSFCOT TREFOIL. 

SOURCE 
, 

DF :S8 MS F PR>F CC 
------ ---------- ---------- ------ ------

'roI'AL 35 1.6992 31.4 

. BI..œK 3 0.2473 0.082 1.83 0.1678 
( 

~T 8 0.3733 0.047 1'.04 0.4,358 

ERROR 2-1 1.0785 0.045 

.. 

(, 

/ 
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TABLE 22. END-GF:-SEASON c:x:MPARISON OF QUACK GRASS A\ID BIRDSFOOT TREFOIL . ~ 

POPULATIONS RESULTING FROM VARlOUS APPLICATIONS OF ROPE-WIQ{ 
APPLIED GLYPHOSATE, SETHOXYDIM, FLUAZlFO~-BlJrYL, AND 
HALOXYFOP-ME"TIM.. (1982). ,(""' , 

END-oF-SEASON PERCENT COYER OF QUACK GRASS. 

SOURCE DF SS MS F PR>F cv 
------ ---------- ---------- ------ ------ \ 
TaI'AL 35 3.5369 ~ l . () 

BLOCK 3 0.4041 0.135 1.64 . 0.2061 
-' 

TRÈAT '8 1. 1636 O. 1·15 1. i'ï O. 13~(j 

ERROR 21 1.9692 0.082 L--J' +li 

END-OF -SEASON PERCENT SWARD OF QUACK GRASS. 

\ SOURCE DF SS MS F PR>F C\ 
------ ---------- ---------- ------ ------..,.. \. 

..,. 
TafAL 35 0.8551 W 36.9 

BLOCI{ 3 0.0549 0.018 1. 66 0.~022 

T'REAT 8 0.5353 0.067 6.06 0.000:1 

J ERROR 24 0.2649 0.011 

~F~~EAS6N ~ COVER OF BIRDSFOOT TREFOIL. 
~ 

SOlJRC}: DF SS MS F PR>F CV 
! ------ ---------- ---------- ------ ------

TarAL 
' , 35 3.2930 19.8 

,e ~ BI..œK 3 
,. 

0.1659 0.055 0.70 0.5624 . 
-' 
( 

TREAT 8 1.2256 0.153- 1.-93 0.1011 

ERROR 24 1.9013 0.079 ,,;, 

.. 

1 
't 
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END-OF-SEASON PERCENT SWARD OF BIRDSFOOT TREFOIL. 

SOURCE DF SS MS F PR>F '.0 
CV 

------ ---------- ---------- ------ ------

TC1I'AL 35 1.5757 18.5 

BLCCK 3 0.0693 0.023 0.96 0.4259 

TREAT 8 0.9307 0.116 4.85 0.0012 

ERROR 24 0.5756 0:024 

..". 
PERCENT CONTRIBUTION OF ~UACK GRASS 1'0 TOTAL SPECIES BICMASS. 

,r 

SOURCE n DF *" SS • MS F PR>F CV 
------ ---------- ---------- ------ ------• 

"', 
TOTAL 35 O.H71 53.6 

BLOCK - --J-.- 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 BIRDSFCOT TREFOIL 1'0 TOTAL SPECIES BICMASS. 

-SOURCE DF SS MS F PR>F CV 
------ ---------- ---------- ------ ------

~ 

\ TOTAL 35 0.9406 16.6 

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 

(; 

c 
\ 
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TABLE 23. A CCMPARlSON OF THE EFFECTS OF GLYPHOSATE, SE."rnO;"'·YDI~! , 
HALOXYFOP-~, AND FLUAZIFOP-BUTYL ON FINAL GROW11f 
TYPES OF QUACK GRASS (1982) • 

FINAL PERCENT COVER OF HEADED QUACK GRASS. 
~ 

SOURCE DF SS MS F PR)F C\' 
------ ---------- _ .... _------- ------ ------.. 
TOTAL 35 2. -l9ïl H:.!.i) 

'O:t' 

BLOCK 3 0.0506 o.on 1 • :39 O.:2ïl:2 

TREAT 8 .2 .1541 0.269 22.10 0.0001 
1 

• t 

ERROR 2q---~-" 0.2924 0.012 

FINAL PERCENT SWARD OF HEADED QUACK GR,..\SS. 

SOURCE Dl" SS ~1S F PR>F <y 
------ ---------- ---------- ------ ------

...,. 
TOTAL 35 0.3160 ~:.!.I) ... 
BLOCK 3 0.Ot03 0.003 1.90 0.15513 

1REAT 8 0.2622 0.033 18.09 0.0001 

ERROR 24" O. 04~5 0.002 

FINAL PERCENT OOVER OF STUNTED QUACK GRASS. 

SOURCE DF SS $ F PR>F CV 
't ------ ---------- ---------- \------ ------

\ > , 
TOTAL 35 0.9823 66.7 

BLOCK 3 0.0038 O.OO'! 0.08 0.9720 

TREAT 8 0.5859 0.073 3.38 0.0020 
\ 

... ' 

ERROR 24 0.3926 0.016 

, 

,1 
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( 
FINAL·PffiCENT SWARD OF 8TUNTED QUACK GRASS. 

SOURCE DF S8 MS F PR>F _CV 
------ ---------- ---------- ------ ------

TarAL 35 0.0971 57.3 

BLCCK 3 0.0018 0.0006 0.47 0.7065 

TREAT 8 0.0638 0.0080 6.49 0,0030 

ERROR 2.4 0.0315 0.0010 

FI~AL P:E:RcENT COVER OF NEW GROWTH OF QUACK GRASS. , 

hR1o

>F 
~/ 

SOL'RCE OF SS ~1S F CV 

" ------ ---------- ---------- ------ ------

TOTAL 35 2.3937 38.-1 

BLŒK 3 0.1227 0.041 1.26 0.3111 

'IREAT 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 OF S8 MS F PR>F CV 
------ ---------- ---------- ------ --~---

TVl'AL 35 0.3604 48.9 

'BLOCK 3 0.0187 '0.006 0.91 0.4530 

TREAT 8 0.1762 0.022 3.19 0.p130 
J 

ERROR , 24 0,1654 0.007 / 
( 

~ 1 
., 

. , 
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