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RESUME

L'herbe a poux est une importante source de pollen aéroallergéne et la
principale cause de la rhinite allergique dans I'Est du Canada. Vue l'importante
infestation a laquelle fait actuellement face le sud-ouest du Québec, et en
particulier le long des abords routiers, il devenait nécessaire d'évaluer différentes
méthodes de contréles mécaniques pour apporter un élément de réponse a la
persistance de I'herbe a poux le long des routes. Des traitements mécaniques
effectués en bordure d'une autoroute et d'un terrain vacant ont été évalués
durant I'été 1990. Les traitements suivants ont été effectués, soit le fauchage a 2
cm, 5 cm et 8 cm de hauteur de coupe ainsi qu'un traitement d'écrasement.
Chaque traitement de fauchage, répété a deux reprises dans la saison, a eu lieu
le 5 juillet et le 22 aout; le 1€ aolt et le 22 aolt; le 9 aolt et le 5 septembre. Le
traitement d'écrasement a eu lieu le 26 juillet. De fagon générale, les traitements
a 2 cm ont été les plus efficaces pour réduire a la fois la production de pollen et
celle d'achaines. La combinaison du traitement a 2 cm, le 1er ao(t et le 22 aodt,
a diminué significativement le nhombre d'inflorescences au cours de la saison de
croissance. L'écrasement s'est avéré totalement inefficace, de méme que les
traitements a 8 cm de hauteur de coupe. L'efficacité des méthodes actuellement
utilisées dans les municipalités a été trés variable. Quatre des sept méthodes
évaluées ont réduit significativement le nombre d'inflorescences males. Une
tonte le long des abords routiers n'est pas suffisante pour contréler I'herbe a

poux. Dans les parcs, la tonte réguliere de la pelouse a 5 cm a diminué la



longueur cumulative des inflorescences males de 90%, mais 65% des plants a
formé des graines. La hauteur de coupe moyenne effectuée par un tracteur
faucheur a été d'environ 10 cm. Pour assurer un meilleur contréle de I'nerbe a
poux avec la machinerie déja existante, il faudrait tondre les abords routiers a

deux reprises en début et fin aolt, a une hauteur inférieure a 5 cm du sol.
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CHAPITRE 1

INTRODUCTION GENERALE

Dans le cadre de la maitrise en Sciences de I'Environnement de I'Université
du Québec a Trois-Rivieres, mon projet de recherche traite de la répression
mécanique de la petite herbe a poux Ambrosia artemisiifolia L. en milieu urbain
et péri-urbain. Ce projet a été préparé en collaboration avec Suzanne Fortin du
Département de santé communautaire de Lanaudiere, Daniel Cloutier de la
Ferme Expérimentale d'Agriculture Canada a L'Assomption et Gilles Vincent du

Jardin Botanique de Montréal.

Problématique générale

La petite herbe a poux est une plante annuelle qui abonde dans les champs
cultivés, les terres incultes et les terrains vagues ainsi que le long des chemins et
des clétures (Bassett et Crompton, 1975). En agriculture, elle est considérée
comme une mauvaise herbe trés persistante en fin de saison, mais elle
n'‘occasionne pas de problémes importants, parce qu'elle est facilement
contrélée par les herbicides (Sweet et al., 1978; Vézina et al.,, 1990). L'herbe a
poux est considérée nuisible en Amérique du Nord et au Québec, parce qu'elle
est la plus importante cause de la rhinite allergique saisonniére communément

appelée rhume des foins (Bassett et Frankton, 1971). En effet, de la mi-aolt a la



mi-septembre, environ 10% de la population québécoise est affectée par le

pollen de I'herbe a poux (Vincent, 1988).

Une étude réalisée en 1989 dans la municipalité régionale de comté de
Joliette a permis de localiser précisément les zones infestées par I'herbe a poux
(Schneeberger et Fortin, 1990). En milieu urbain, celle-ci infeste par ordre
d'importance deécroissante les abords de routes et d'autoroutes, les parcs, les
terre-pleins et les terrains vagues. En milieu rural, elle abonde principalement en

bordure des champs cultivés.

Les programmes de répression contre I'herbe a poux dans le but de diminuer
le taux de pollen de I'herbe a poux dans ['air existent depuis longtemps (Cabana,
1951; Francoeur, 1990; Schneeberger, 1989; Vincent, 1990; Walzer et Siegel,
1955). L'emploi de I'herbicide 2,4-D a été la méthode de contrble recommandée
depuis les années 1940 (Cabana, 1951; Walzer et Siegel, 1955), mais les
contraintes reliées a l'utilisation des herbicides ont favorisé, depuis, le

développement de méthodes alternatives (Batra, 1982).

Les méthodes alternatives comme I'emploi de paillis allélopathiques, les
cultures de couverture, l'établissement de plantes compétitrices, la lutte
biologique a l'aide d'agents pathogénes et d'insectes, le désherbage thermique
et les micro-ondes sont des méthodes intéressantes, mais plusieurs d'entres
elles sont encore a I'état de recherche expérimentale, de plus, elles sont souvent
trop dispendieuses et peu applicables a grande échelle (Ayres et Paul, 1990;

Barker et Craker, 1991; Batra, 1982; Daar et al., 1986; Facelli et Pickett, 1991;



Miller, 1991; Morez, 1985, Vincent, 1990)). Méme le désherbage manuel,
pourtant efficace, est dispendieux en temps et en personnel et devient fastidieux
lorsque l'infestation est importante comme le long des abords routiers (Vincent et

al., 1992).

Au Québec, un réglement de la loi sur les abus préjudiciables a |'agriculture
oblige les municipalités a détruire les mauvaises herbes avant la maturité de
leurs graines, c'est-a-dire entre le 20 juin et le 10 juillet de chaque année (Article
748, chapitre C-27.1 des Lois refondues du Québec). Comme les considérations
environnementales, reliées a I'utilisation des pesticides, sont de plus en plus
importantes, le fauchage est devenu la seule méthode préconisée le long des

abords routiers (Schneeberger et Fortin, 1990).

Vue l'importante infestation a laquelle fait actuellement face le sud-ouest du
Québec, et en particulier le long des abords routiers, il devenait nécessaire
d'évaluer différentes méthodes de contrble mécanique pour apporter un élément
de réponse a la persistance de I'herbe a poux le long des routes. Le projet avait
deux objectifs. D'abord, évaluer de nouvelles méthodes mécaniques pour
controler I'nerbe a poux le long des abords routiers et ensuite de déterminer
I'efficacité de différentes méthodes présentement utilisées dans certaines

municipalités de la région de Joliette pour contrbler cette plante.

L'étude est présentée sous la forme d'un article scientifique dans le chapitre 1
de la these. Celui-ci sera soumis a la revue "Weed Technology". Une partie des

données qui a servi a I'élaboration de l'article scientifique, n'est pas incluse dans



l'article, faute d'espace. Cependant, ces données sont présentées dans le

chapitre 2 sous la forme de tableaux ou de figures.

Description générale du projet

L'expérience s'est déroulée dans la municipalité régionale de comté (MRC) de
Joliette au Québec, pendant I'été 1990. Deux sites ont été choisis pour
compléter le premier objectif de I'étude et neuf pour le deuxieme objectif, dans
différentes municipalités toutes fortement infestées par I'herbe a poux. Deés le

début, deux des neuf sites ont été éliminés en raison de facteurs incontrélables.

Dans la premiére partie de I'étude, des traitements mécaniques effectués en
bordure d'une autoroute et d'un terrain vacant ont été expérimentés durant |'été
1990. Ce sont, le fauchage a 2 cm, 5 cm et 8 cm de hauteur de coupe ainsi que
les traitements d'écrasement et d'arrachage. Chaque traitement de fauchage, a
eu lieu le 5 juillet et le 22 aodt; le 17 aout et le 22 aolt; le 9 aolt et le 5
septembre. Le traitement d'écrasement a eu lieu le 26 juillet. Les arrachages ont
eu lieu dans la premiere semaine de juillet, la premiére et la deuxieme d'aolt. lls
ont permis d'extrapoler le nombre de plants par m2 et de suivre la germination de

I'nerbe a poux au cours de la saison de croissance.

La deuxiéme partie de I'étude consiste a évaluer |'efficacité de l'entretien des
espaces municipaux. Les sept sites choisis étaient: un parc public, un terrain
vacant, trois abords routiers en milieu péri-urbain et deux en bordure de champs

cultivés en milieu rural. Nous avons comparé des parcelles traitées a des



parcelles non traitées (témoin) pour évaluer l'efficacité des méthodes utilisées
par les municipalités sur le potentiel reproductif de la petite herbe a poux. Les
méthodes de fauchage utilisées sont, principalement, le tracteur faucheur le long
des abords routiers et la tondeuse dans les parcs et certains terrains vacants de

petites dimensions.

Les méthodes d'échantillonnage sont les mémes pour les neuf sites
expérimentaux. Tous les sept jours a partir du 5 juillet, des plants, choisis au
hasard, ont été observés et ont servi a évaluer la hauteur des plants, le nombre
de feuilles, le nombre de tiges, le nombre et la hauteur des inflorescences males

et le pourcentage de plants ayant formé des achaines.

Pour mieux caractériser le milieu, la végétation dominante a été évaluée
qualitativement dans tous les sites expérimentaux. Des échantillons de sol ont
été prélevés pour connaitre la composition chimique et la salinité des sols. Des
échantillons de pollen ont été récoltés sur le balcon de I'étage supérieure du
Centre Hospitalier de Lanaudiére pendant 43 jours. Les décomptes polliniques
ont été calculés a I'Universtié de Montréal, au laboratoire d'aérobiologie du
département de géographie. Dans la deuxiéme partie de I'étude, nous avons
noté: I'appareil de fauchage utilisé, la hauteur de la faux, la hauteur de coupe a
différents endroits dans les pentes des fossés, bris et retards dans les dates de

tonte.

Les données, transformées lorsque nécessaire, ont été soumises a l'analyse

de variance au moyen du logiciel SAS pour comparer la hauteur des plantes, la



biomasse végétative et reproductive en fonction des répétitions et des
traitements. Nous avons utilisé le test de Waller-Duncan ou le test de t pour

établir les comparaisons de moyennes.

Résultats généraux

De fagcon générale, on a remarqué lors des essais expérimentaux sur le
contréle mécanique que la tonte a 2 cm entraine une réduction significative de la
longueur cumulative des inflorescences males et qu'elle abaisse aussi
significativement le nombre de graines produit par plant. Par contre, la tonte
eftectuée le 1o aolt suivie d'une deuxiéme le 22 aout semble la meilleure
combinaison pour contrdler la libération de pollen puisqu'il n'y a pas nouvelles
inflorescences produites entre les deux traitements. La tonte a 5 cm diminue
aussi significativement la longueur cumulative des inflorescences males, mais,
les inflorescences peuvent atteindre une longueur moyenne de 1 cm entre les
deux tontes et potentiellement libérer du pollen. De plus, la réduction du nombre
de graines produites est moins importante. L'écrasement et les traitements de

tonte a 8 cm se sont avérés totalement inefficaces.

Le deuxieme objectif du projet a caractére tres pratique a I'avantage de
confirmer et d'appuyer les résultats obtenues a partir des travaux expérimentaux
sur le contrble mécanique. Dans les différents sites échantillonnés, on a observé
une variabilité importante entre les plants d'herbe a poux au niveau de la
densité, de la hauteur des plants et du nombre de graines et d'inflorescences

males. Cette variabilité explique en partie I'efficacité plus ou moins grande des



méthodes utilisées le long des routes. En effet, quatre des sept méthodes
évaluées ont réduit significativement la longueur cumulative des inflorescences
males. Lorsqu'un tracteur faucheur est utilisé, la hauteur moyenne de tonte est
de 10 cm. Comme on a vu lors des essais expérimentaux, des plants d'herbe a
poux ayant une hauteur moyenne inférieure a 15 cm sont peu affectés par une
tonte égale ou supérieure a 8 cm. Par contre, dans certains cas, lorsque les
plants atteignent une hauteur moyenne de 30 cm, un traitement a 8 cm diminue

significativement la longueur cumulative des inflorescences maéles.

Des informations complémentaires ont aussi été notés pour caractériser la
plante et son environnement. Les analyses de sol prélevées au début de
I'expérience ont montré une corrélation positive entre le % de calcium, la
saturation en calcium et la capacité d'échange cationique. Le long de
I'autoroute, la végétation dominante est composée principalement de I'herbe &
poux (Ambrosia artemisiifolia L.), de la lupuline (Medicago lupulina L.) et des
graminées, alors que sur le site vacant dans le parc industriel, en plus de I'herbe
a poux, on retrouve du tréfle (Trifolium spp.) et des marguerites (Chrysantemum
leucanthemum L.). Dans les autres sites, la végétation dominante varie d'une
place a l'autre. On a aussi effectué des arrachages pour connaitre les densités
de plants d'herbe a poux au cours de la saison. On observe peu de repousse
pour le reste de la saison, suivant I'arrachage. Finalement, la concentration de
pollen libérée dans I'air en 1990 a Joliette a atteint son pic maximal le 22 aout

avec 307 grains / m3.



Chapitre 2

Mechanical Control of Common Ragweed (Ambrosia artemisiifolia)

in Urban and Suburban Areas!

SYLVIE DESLAURIERS, DANIEL CLOUTIER, GILLES VINCENT
and SUZANNE FORTIN2

Abstract. Common ragweed is a major weed problem along roads in urban or
suburban areas of Quebec because of its aeroallergenic properties which affect
approximately 10 % of the population. The use of herbicides along road sides is
becoming increasingly restricted and therefore new strategies must be developed
to control this weed. The efficacy of mechanical control methods was evaluated
in vacant land along an expressway and an access road during the summer of
1990. Plants were mowed twice in the season at 2 cm, 5 cm, or 8 cm above
ground level. The first and second mowing were done July 5 and August 22;
August 1 and August 22; August 9 and September 5. In general, mowing at 2 cm

above ground level, significantly reduced both pollen and seed production. The



2 cm treatment done August 1 and August 22 reduced more pollen production
during the season than any other treatments and was effective in reducing seed
production. Mowing 8 cm high was not effective in controlling ragweed. The
efficacy of the current municipal vegetation management of road sides and parks
was also assessed in the course of this study. The level of control varied broadly
between municipalities. In general, it has been determined that only one mowing
treatment along road sides during the season was not an effective method of
control. The average mowing height was 10 cm, when a tractor-mounted blade is
used. Under intensive management, the cumulative length of racemes was
decreased by 90% in a park where the lawn was mowed weekly at 5 cm, but 65%
of the plants produced seeds. With the current equipments, ragweed control
could be optimized by mowing at 5 cm in early and late August. Nomenclature:
Common ragweed, Ambrosia artemisiifolia L.#3 AMBEL.

Additional index words: Current municipal vegetation management, mowing,

replacement of herbicides, road sides, vacant land.

TReceived for publication and in revised form

2Grad. Student, Res. Sci., Res. Sci. and Env. Doctor, respectively, Université du
Québec a Trois-Rivieres, Dép. de Chimie-Biologie, C.P. 500, Trois-Rivieres,
Québec, Canada G9A 5H7; Agriculture Canada, Direction de la recherche,
L'Assomption, Québec, Canada JOX 1GO; Institut de recherche en biologie
végétale, Jardin Botanique de Montréal, 4101 est, rue Sherbrooke, Montréal,
Québec, Canada H1X 2B2; Dép. de santé communautaire de Lanaudiére, 100

bld Ste-Anne, Joliette, Québec, Canada J6E 6J2.
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3Letters following this symbol are a WSSA-approved computer code from
Composite List of Weeds, Revised 1989. Available from WSSA, 309 West Clark
Street, Champaign, IL 61820.
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INTRODUCTION

Common ragweed is an erect annual weed native to North America and a
member of the Compositae family (22). Rarely considered a problem in
agricultural fields, it is an undesirable weed close to cities because of its
aeroallergenic properties (22). In Quebec, at least 10% of the population suffers
from allergenic nasal disorders caused by ragweed pollen in August and
September (20). The weed is a prevalent pioneer species of disturbed habitats
(5, 18). In Quebec, common ragweed has invaded roads, highways and other
urban or industrial sites, partly because of the restrictions on herbicide use close

to ditches and waterways (20).

Common ragweed usually emerge in May or early June (23). It is a successful
pioneer species of early successional ecosystems and exhibits wide
morphological plasticity depending on growing conditions and morphological
ecotypes (5, 9, 10). Great difference in plant height within an ecotype can be
apparent, however, time of reproductive development is relatively uniform within
the same ecotype (9, 10). The stem axis and laterals are terminated by racemes
of staminate heads facilitating air dispersal of the pollen between mid-August and
mid-September when terminated by the first frost (10, 23). Pistillate heads are
borne on short racemes at the base of the staminate racemes and in leaf axis

(10). The seeds are formed in mid-August (23). Many genotypes are maintained
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within the population, further adapting the species for successful establishment in

unpredictable environments (18).

The problem of ragweed control arise from three particular habits of the plants.
Ragweed grows best in disturbed areas where the soil has been loosened and
the competing plants removed (1, 13, 14, 17, 22). Road sides are a good
example of disturbed habitats, having excessive drainage, compaction, poor soil
texture and annually exposure to de-icing salt and snow storage (21). The
second factor aiding the perpetuation of ragweed population is the longevity of its
seeds and the third factor is the large number of seeds produced per plant (13,

22).

Local control of ragweed populations by methods such as mowing, hand
hoeing and burning has been practiced for years in both urban and agricultural
areas of North America, but the standard control for ragweed over the past four
decades has been to spray with 2,4-D (3, 23, 26). Many eradication campaign in
cities failed with the exception of the Campagna campaign, which was
successfully done in a geographic area where the weed was recently introduced

and where the infestation level was still low (13, 23, 26).

Mowing to control ragweed could be environmentally safe and practical
because most road sides are actually mowed each year before July 10 under the
weed control act and regulations (Article 748, chapitre C-27.1 des Lois refondues
du Québec). However, there is little information on the effect of mowing date on

the regrow and flowering of ragweed. Barbour and Meade (3) worked in recently
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disturbed land and found that the optimum time to cut ragweed was just prior to
flowering (around August 11 in New Jersey). They also reported that mowing
height seemed to be of relatively slight significance in influencing the final control
of ragweed. Vincent and Ahmim (25) worked with a mowing height of 5 cm above
ground in a field and they also found that after the beginning of the flowering
stage (end of July in Montreal), mowing reduced the male inflorescence

production.

Little is still known about mechanical ragweed control along roads, highways
and other disturbed habitats (20). Current control information has originated from
work conducted on agricuitural land or in other geographic areas and may not be
applicable to these conditions (2, 3, 4, 13, 23). Since ragweed pollen is still a
major air contaminant and the use of herbicides is increasingly restricted along
road sides, new strategies must be developed to control this weed, or at least
reduce the amount of airborne allergenic pollen produced in urban and suburban
areas. The objectives of this research were to evaluate the response of common
ragweed to mechanical control treatments and to assess the efficacy of the
current municipal vegetation management program of road sides, parks and

waste grounds.
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MATERIALS AND METHODS

General. The studies were conducted in six municipalities of the county of
Joliette, approximately 40 km northeast of Montreal on the north shore of the St-
Laurence River (46° 02'N, 730 26'W), during the summer of 1990. The sites
chosen for the studies were a road side along an expressway, a park, two waste
grounds, three medians along suburban roads, and two road sides in rural areas
along cultivated fields, all naturally infested with common ragweed (20). Most of
these sites received de-icing salt during winter months, have been used for snow
storage, are excessively drained, compacted and have poor soil texture (21).
These sites did not receive any fertilisation or irrigation. Precipitation from June
to September was above average amounts while May was below average.
Temperature from June to September was average in 1990 except for May who

was below average.

Mechanical control studies. Mechanical control studies were conducted
along an expressway and a vacant lot while seven sites were used to assess the
efficacy of current road sides management practices. The mechanical treatments
evaluated in this project consisted of mowings repeated twice in the season and
set at 2 cm, 5 cm and 8 cm above ground (Table 1). Crushing was evaluated

because it seemed an efficient method of reducing the number of male racemes.

Expressway site. The first site was a 1 km portion along a four lanes expressway
in the county of Joliette. Ragweed was present in a 1,5 m flat strip along both

sides of the pavement. Ragweed and black medic (Medicago lupulina L. #
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MEDLU) were the dominant species in the strip and the remaining vegetation
consisted mostly of grasses. The rest of the road side was slightly sloped and
terminated in a ditch dominated by grasses and broadleaf perennials. The soil
was sandy, with a pH of 7.2, an organic matter content of 3.6% and 0.3 mmho cm-

1 of electrical conductivity.

The experiment was designed as a randomized complete block with three
replications. Each replication included an untreated control and ten mechanical
treatments. Plot size was 1 by 1 m and each plot was separated by a 1 by 1 m
guard space in which the vegetation was kept closely clipped. Two mowings
were done per treatment and treatments were selected according to the following
growth stages: vegetative stage and full bloom; bud stage and full bloom; early
bloom, and senescence. The actual dates were: July 5 and August 22; August 1
and August 22; August 9 and September 5 (Table 1). The mowing heights were
either 2 cm, 5 cm or 8 cm. A hand held gas trimmer was used to cut the plants
about 2 cm above the soil surface, while a domestic gas power mower with the
mowing blade set at 5 cm and 8 cm above ground was used for the other mowing
heights. Crushing was done using a 250 kg road roller. It was run once over the

plot, at bud stage (Table 1).

Vacant land. The second site was a vacant land recently disturbed by
construction in the industrial park of the city of Joliette. The experiment was
located in a heavy stand of ragweed located in a 6 m strip along a new access
road. The vacant land was mowed every summer, in mid-July, by the company.

Before establishing the plots, the vegetation cover which consisted mostly of
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white daisy (Chrysanthemum leucanthemum L. # CHYLE), was cut above the
ragweed plants with a sickle to prevent ragweed from being smothered.
Treatments were initiated a week later. Some species were co-dominants in
biomass in the strip: common ragweed, clover spp. (Trifolium spp.), quack grass
(Elytrigia repens L. # AGRRE) and white daisy. However, none of the species
was dense enough to smother ragweed. The soil was a loamy sand with an
organic matter content of 2.3%, a pH of 7.2 and an electrical conductivity of 0.5

mmho cm-1.

The experimental design was similar to the one used in the expressway site,
except for the crushing treatment, which was not done on this site. Treatments
were replicated two times in a randomized complete block design. Individual plot
size was 1 by 1 m. Two mowings were done per treatment at the following dates:
July 5 and August 22; August 1 and August 22; August 9 and September 5. The

mowing heights were either 2cm, 5 ¢cm or 8 cm.

Assessment of current practices. This study was conducted on sites
naturally infested with the weed to evaluate the efficacy of the current municipal
vegetation management of road sides, waste grounds and a park. Table 2 shows
both the sites evaluated and treatment dates. Chemin des Prairies site, a road
side in urban area, was mowed with a manually operated trimmer. Prevost park,
was used as a snow dump until 1988. Municipal employees mowed the grass
every week at 5 cm above ground. Carrefour du Moulin site, a vacant lot, was
mowed four times during the season with a power mower set at 5 cm above

ground. The St-Charles-Borromée and Crabtree sites, two road sides in rural
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areas along cultivated fields and Notre-Dame de Lourdes and Ste-Mélanie sites,

both medians along suburban roads, were mowed with a tractor-mounted blade.

The sites chosen were almost entirely covered with young ragweed plants in
June 1990. The soil texture of the sites were mainly sandy or sandy loam, the pH
neutral, with an organic matter content between 1.3% and 6.5% and an electrical
conductivity of 0.5to 1.1 mmho cm-1. A 15 by 1 m portion was not mowed in each
site. The experimental design was a randomized compiete block with two
replications. In each 15 by 1 m block, a 1 by 1 m quadrat was selected as a
weedy control to enable comparaison between a weedy check and the municipal
treatment. The municipal treatment was a 1 by 1 m quadrat selected in the

mowed portion.

Data collection. Every plot in the nine sites were sampled weekly from July 5
to September 17 1990. The measurements were made in a 0.5 by 0.5 m quadrat
located in the center of each plot. Ten plants growing in each quadrat were non-
destructively measured to estimate treatment effects. Height, number of main-
stem leaves, number of branches, number and length of male inflorescences
were recorded for each plant. Height was measured from the ground to the
extended tip of the highest leaf. Number and length of male inflorescences were
converted in cumulative length of male raceme per plant [(number of racemes by
specific length) summed together] for statistical analysis and data presentation.

The number of plants having seeds was also noted.
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All quadrats were harvested during the second week of September. Twenty
plants were randomly selected within the quadrat, each plant was harvested,
dried and weighed separately. For the remaining plants in the quadrat, ragweed
density m-2 was recorded. All the ragweed plants were clipped at soil level,
oven-dried at 700C and then weighed together to determine aboveground
biomass m-2. The total number of seeds and their weight were also measured.
Female reproductive effort was measured as the number and weight of seeds.
Seeds were counted directly from each of the 20 dried plants. For each of the 20
individual plants, male inflorescences were sorted, counted and measured, then
dried and weighed. Ratios for male racemes biomass, seed biomass and
vegetative biomass were established from the values of the 20 individual plants.
The vegetative ratio was multiplied by the above ground biomass m-2 to have the

vegetative above ground biomass m-2.

Soils were sampled in early July at the beginning of the experiment and salinity
and fertility were determined. Every week, the vegetation of each plot was
estimated visually as percent of bare soil and percent cover of dominant species.
Volumetric counts of air-borne ragweed pollen were taken in Joliette during 43

days, in 1990, using a Buckard apparatus (7)

Where necessary, data were log-transformed or square-root transformed to
homogenize variances prior to analysis of variance (19). Means were separated

using Waller-Duncan's Multiple Range test or t test at the 5% level of probability.
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RESULTS AND DISCUSSION

Mechanical control studies. Expressway site. Results from both tables 3
and 4 show that crushing does not meet the objectives of a good weed control
program which are to: maximise mortality, reduce the number of viable seeds
produced and reduce crop loss, but in this case, reduce pollen liberation (6). The
final density of plants in the crushing treatment is statistically similar to the control
with 271 plants m-2 and despite a significantly lower number of seeds, the
crushing treatment still produced over 1100 seeds m-2 (Table 3). The cumulative
length of racemes of the crushing treatment was not significantly shorter than the
control during the growing season. When it was significantly different, it did not
reduce racemes length effectively (Table 4). Since crushing has little effects on
the final density of plants, seed production and male inflorescence, the ragweed
problem will persist the following years in areas of continual disturbance such as
road sides (22). Thus, crushing is not efficient on ragweed control and will not be

discussed further.

In the following discussion, the growth stage of the first of the two mowing

treatment and the mowing height will be used to identify specific treatments.

Ragweed was not eradicated by any of the mechanical treatments, according to
the final sampling data (Table 3). However, mowing at 2 cm above ground at any

date significantly reduced the final densities by 70 to 90% compared to the
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control. The early bloom treatment caused the greatest decrease in density
(Table 3). Because of its growth habit and of the environmental restrictions on the
use of herbicides close to ditches, common ragweed is still abundant along road
sides in 1990, than it was in the 1950's (10, 23). In view of these results,
complete eradication of ragweed in urban and suburban areas appears to be
virtually impossible (13). Pollen control and reduction of the number of seeds
produced per plant seems a more realistic goal than eradication in a ragweed

control program (13, 23).

At the last sampling date, all mowing treatments had significantly reduced the
final plant height. Plant heights were consistently equal or shorter than the
mowing height of the treatment (Table 3). The vegetative biomass followed a
similar pattern although the treatments with mowing at 5 cm and 8 c¢cm at bud
stage, or at 8 cm at early bloom were not significantly different from the control.
Since ragweed do not regenerate after early to mid-August, the height of the last
mowing treatment dictates the final plant height. These resuits are consistent with

the ones from Barbour and Meade (3) and Vincent and Ahmim (25).

Cumulative raceme lengths at the September 17 sampling date were
significantly reduced by all the mowing treatments compared with the control.
The control treatment had a cumulative length of 5.7 cm, while the next longest
raceme was 1.2 cm. Treatments at bud stage and the 8 cm treatment at
vegetative stage were less effective in reducing raceme lenghts. The raceme did
not regrow when mowed at vegetative or early bloom stage, with the exception of

the mowing treatment at 8 cm. There was no significant ditfference in raceme
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biomass among the mowing treatments. However, raceme biomass followed a
similar trend to that of cumulative raceme length, with higher biomass being

recorded at a 8 cm mowing height.

Mowing treatments, regardless of height or date, reduced significantly the
number of seeds produced per m-2 compared with the control except for the 5 cm
treatment at the bud stage (Table 3). This exception, however, disappears for the
number of seeds produced per plant (data not shown). It might be attributed to
the great variation among plants in producing of male and female heads (10,16).
McKone and Tonkyn (16) also found a great variability in sex expression among
individuals within difterent locations ot the same tield partly caused by
environment factors and found a poor correlation between gender and plant size.
The most effective treatment was a 2 cm mowing height applied at the early
bloom stage (table 3). However, the production of a few seeds by each of many
individuals can maintain a large seed bank in the soil since ragweed seeds may
remain viable for extended periods (5, 10). According to these results and as
mentionned earlier, complete eradication of ragweed in urban and suburban
areas seems impossible in the short term, but the number of seeds produced can

be decreased by 99% in the best situation as shown in table 3.

Table 4 shows the pollen potential expressed in terms of cumulative raceme
lengths per plant during the growing season. The first mowing treatment at the
vegetative stage was done on July 5. On July 19, the control plants were
beginning to initiate flower buds. The first mowing treatment at the bud stage was

done on August 2. At that date, control plants had mature flower buds with a
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cumulative length of 3 cm. In Joliette, on August 2, the concentration of pollen in
the air exceeded 5 grains m-3 (data not shown), which is considered to be the
critical threshold for allergies (8). These observations are consistent with the
literature, since the critical threshold of 5 grains m-3 was reported to be reached
two weeks after the appearance of male flowers (8). Consequently, on August 2,
the 2 cm, 5 cm and 8 cm treatments at bud stage, and the 8 cm treatment at
vegetative stage had cumulative raceme lengths not significantly shorter than the
control and could have liberated some pollen. The first mowing treatment at early
bloom was done on August 10. Like the 8 cm treatment at the vegetative stage,
treatments at early bloom, with a cumulative raceme length between 3.5 and 4.3
cm, were not significantly different from the control and the pollen potential was

probably high enough to cause hay fever symptoms.

On August 21 1990, when pollen liberation reached its peak in Joliette (data not
shown), the 8 cm treatment mowed at the vegetative stage had the greatest
regrow with a cumulative raceme length of 5.4 cm, not significantly different from
the control with 7.1 cm (Table 4). The cumulative raceme lengths of the 2 cm and
the 5 cm treatments at vegetative stage were significantly shorter than the control,
but not significantly different than the 8 cm treatment done at vegetative stage or
from all the treatments done at bud stage (Table 4). A first mowing on July 5
appears to have delayed raceme production by 10 days. These results concur
with findings from Vincent and Ahmim (25) and Bassett and Crompton (4). Since
there is a delay of six weeks before the second mowing for the treatments at
vegetative stage, the racemes had time to regrow and possibly had the potential

to shed pollen. The 8 cm treatment at vegetative stage was not significantly
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different, only on August 21. It produced a 90% longer cumulative raceme length
than the ones from the 2 cm and 5 cm treatments. This is probably caused by the
staminate inflorescence of branches which were too short to be touched by the

mower blade and they maturated later than those on the axis (10).

On August 21, since there is only three weeks between the first and second
mowing at bud stage, it seems improbable that the plants from the 2 cm treatment,
almost completely defoliated in the first mowing, would have had time to initiate
and maturate new racemes and liberate fresh pollen. (10, 14, 25). When cut at a
height of 5 cm, plants were not completely defoliated and might produce raceme
from the undamaged portions (10). However, the cumulative raceme length for
these plants was approximately 1 cm, a value similar to control plants in early
summer when they were at bud stage and not able to liberate polien. The 8 cm
treatment at bud stage, although not significantly different on August 21, always
had a longer cumulative raceme length compared to the other treatments done at
bud stage. The reason mentioned before for the 8 cm treatment at vegetative

stage can also apply in this case.

On August 21, at the early bloom treatment, all the cumulative raceme lengths
were significantly shorter than the control since the first mowing had been done
two weeks before (Table 4). The second mowing for the early bloom treatment
was done on September 5. The regrow of the racemes after the second mowing
was not important and it concur with findings showing that after mid-August, the
plants stop regenerating (3, 25). Early bloom treatments might seem a good

ragweed control method, but in August 10, the plants were not significantly
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shorter than the control and might produced a higher pollen quantity during the

pollen liberation season than the mowings done at bud stage.

On September 12, both mowing dates and mowing height reduced the
cumulative length of racemes per plant (Table 4). The late mowing dates and the
shorter mowing reduced the total length more. These results follow the same

trend than the ones shown in table 3.

Vacant land. The results observed in the vacant land site were similar to the ones
from the expressway site. However, although significant, the differences were
smaller for the density, the cumulative length of racemes and the number of

seeds produced per plant (Table 5)

When the 2 cm and 5 cm mowing treatments were done at the vegetative stage,
they significantly reduced final densities by 95% compared with the control (Table
5). The 2 cm treatment when done at bud and early bloom stage, although not
significantly different from the control, reduced final densities by 73% and 89%,
respectively. Althought not all significant in the vacant land site, the reduction in
densities follows the same trend than the expressway site. Since the control in
the vacant land site has more plants m-2, the mowing treatments will have a
higher number of plants m-2 left under a similar density reduction. A good
example is the vegetative treatment at 2 cm in the vacant land, showing the
greatest decrease in density with 56 plants m-2 left compared to 27 plants in the

expressway site.
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The cumulative raceme length for all treatments applied at early bloom, the 2
cm treatment at bud stage and the 8 cm treatment at vegetative stage were
significantly shorter than that of the control (Table 5). Unexpectively, the raceme
did not regrow when the mowing was done at 8 cm at vegetative stage. This is
the opposite of what was observed in the expressway site, where the mowing
done at 8 cm at the vegetative stage was the least effective treatment. However,
as mentioned earlier, the data from the last sampling date are not always
representative of the real pattern of the cumulative lengths during the growing
season. The cumulative raceme lengths in the growing season were lower than
the ones observed in the expressway site, but they followed the same patterns of
response to initial mowing height (data not shown). The vacant land site is not an
area of continual disturbance such as the expressway site. The successionnal
process may be more advanced in the vacant land site and in response to
restrictive environmental variables, intra and interspecific competition, ragweed
may have exhibit phenotypic plasticity such as reduction in vegetative and
reproductive growth explaining the lower cumulative lengths and seed production

(6,10, 13, 17, 18).

All mowing treatments significantly reduced the number of seeds compared with
the control. However, the mowing treatments cut at 8 cm still produced a large
number of seeds (Table 5). The seed reduction follows again the same trend
than the expressway site. Although the number of seeds produced m-2 is higher
in the vacant land site, the number of seeds produced per plant is lower for the

reasons mentioned above.
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From the results of both sites, some general principles can be developed for an
effective ragweed control program. Results from the final sampling indicate that
the later the mowing and the shorter the mowing height, the better the racemes
and seed control (Table 3 and 5). At the September 17 sampling, the 2 cm
treatments, regardless of the mowing date, prevented any raceme development,
except for the treatment at bud stage. Althought the 2 cm treatment at vegetative
stage reduced significantly raceme length on September 12 (Table 4) and 17
(Table 3), this treatment had the raceme potential to liberate fresh pollen before
the second mowing (Table 4). Following these results, the best treatment wouid
be the 2 cm treatment at bud stage. The second and third best treatments would
be the 2 cm treatment at early bloom, possibly shedding pollen early in August

before the first mowing, and the 2 cm treatment at vegetative stage.

In 1981, Barbour and Meade (3) concluded that mowing height was of relatively
slight significance in influencing final pollen control. In our study, both mowing
height and dates had a significant effect, since treatment at 2 cm at bud stage,
gave a better control of pollen liberation than the 5 cm at bud stage or the 2 cm
treatment at early bloom. However, their study was done in a vacant land with
control plants having a final height of 82.3 cm, while the control in this study was
12.1 cm in expressway site and 13.1 ¢cm in the vacant land site. The wide
morphological plasticity of ragweed may explain the differences between both

studies.

At the 5 cm mowing height, trends were similar to that observed for the 2 cm

mowing treatments. Therefore, the greatest raceme reduction during the
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seasonwas achieved, in decreasing order, when treatments were performed at

the bud, early bloom and vegetative stage.

The production of seed was less affected by the 5 cm than by the 2 ¢cm
treatments. However, a program targetting reduced pollen liberation rather than
ragweed eradication could recommend these treatments. Vincent and Ahmim
(25) also worked with mowing at 5 cm and found that a single mowing after the
beginning of flowering could significantly reduce pollen production. However,
plants growing along road sides differ from agricultural and urban plants and
thus, recommendations from research in agricultural field may not be appropriate

for disturbed habitats such as road sides.

Mowings at 8 cm controlled neither pollen liberation nor seed production in both
study sites. Therefore, mowing at 8 cm is not an effective treatment in disturbed

habitats such as the expressway site and the vacant land site.

The least effective treatment consisted of an initial mowing July 5 followed by a
second mowing in August. Between June 20 and July 10, in Québec, when the
control of the noxious weeds is required (Article 748, chapitre C-27.1 des Lois
refondues du Québec), ragweed is still growing and a mowing treatment at that
time does not prevent flowering or seed production. Traditionnally, herbicides |
were applied once at the start of the growing season followed by a mowing
before July 10, therefore providing a good ragweed control (10). Because of the
current restriction in herbicide use, the best approach to control ragweed would

be to add two more mowings to complement the mowing required by law. The



28

two mowing treatments should be done either 2 cm or 5 cm above ground in early
and in late August. There should be only three or four weeks between the two
treatments, otherwise ragweed will be able to regrow new racemes and possibly

shed pollen between the two treatments.

Assessment of current practices. Ragweed plants varied considerably in
final height, density, raceme length, biomass and production of seeds among the
seven sites (Table 6). These differences can be partially explained by the
variation in date of treatment and in the efficacy of the mowing heights between

the sites (Table 2).

At the Crabtree and St-Charles-Borromée sites, all mowing variables were
significanlty shorter than the control, except for the final density in St-Charles
Borromée site (Table 6). Although the mowing height was higher than the 8 cm
treatment at bud stage or early bloom in the expressway site, the efficacy of the
mowing treatments was still very good. These results suggest that the 8 cm

treatments could give some ragweed control for taller plants.

At the Prévost park, the frequency of mowing combined with a mowing height
of 5 cm, was very effective and decreased raceme length by 90% (Table 6).
However, despite a significant reduction in the number of seeds produced m-2,
65% of the treated plants still produced seeds (data not shown). In a lawn,
common ragweed can be successfully controlled by good management of native

or planted vegetation. Fertilizing, mowing at the recommended height and
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dethatching should be done to encourage dense ground cover and heavy

shading of the soil in spring and early summer to inhibit ragweed growth (22).

At the Notre-Dame de Lourdes site, the control plants did not differ significantly
from those of the mowing treatment (Table 6). As shown in the first part of the
study, mowing height was probably the reason for the lack of control since the
timing corresponded roughly to that of vegetative stage (Table 1, 3, 4). Following
these results, the best maintenance practice using the same equipment would
have been to cut twice in the season when the plants were at bud stage and three

weeks later , at a height of 5 cm or preferably at ground level.

At the Ste-Mélanie site, plants from the mowed treatment produced significantly
longer cumulative racemes and more raceme biomass than did the control (Table
6). These results are similar to those of other researchers who report that one
mowing early in the season might increase polien production instead of reducing
its production (3, 22, 25). This may be caused by lack of interspecific competition
from the surrounding vegetation in early summer or by the action of mowing the
apex head which might cause an intensive regrow of secondary flowering heads

(5, 10,14, 18).

At the Chemin des Prairies site, the control plants did not differ significantly from
those of the mowing treatment (Table 6). These data might seem surprising since
a hand held trimmer was used to perform the mowing operation. At this site, the
mowings occurred before the 6th of August and ragweed may still have had time

to produce male inflorescences and mature seeds (21, 25). In addition, the
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trimmer mowing height was greater than 5 cm and therefore less effective than a
power mower set at 5 cm and used when the plants were at bud stage followed

by a second mowing three weeks later.

At the Carrefour du Moulin site, the control plants were significantly taller,
heavier, with more racemes and seeds than those from the mowed treatments.
These results can be explained by the timing and the frequency of mowing (Table
2, 6). Two of the four dates correspond roughly to the 5 cm treatment at bud stage
in the expressway site, which has already proved to be an efficient ragweed

control with smaller plants (Table 3, 4).

An integrated ragweed control program should try to reduce the number of
disturbed habitats, increase the use of biological and mechanical control and
create artificial community in the exposed medians to favorise interspecific
competition (13, 14, 15, 18, 21). As long as de-icing salt will be used and
excessive drainage, compaction, poor soil texture will be present, the reduction in
the number of disturbed habitats will be difficult to accomplish and biological
control, although very promising needs further research (11, 12, 15, 17, 21).
Implanting vegetation into the more exposed medians has been tried in the
northeastern U.S. and have proven sucessfull, but in Ontario under similar
conditions, the results were highly variable (21). Still, the search for native
species or varieties showing resistance to higher salt level in the soil and offering
an appropriate form of growth with respect to maintenance, should be an
alternative to ragweed control. Hand hoeing is the best way to control both pollen

and seed production, however, it is time consuming and becomes a near
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impossible task when the infestation is endemic such as along roadsides (24).
Meanwhile, in most municipalities, mowing can be an efficient short-term control
method when done closer to the ground in early and late August and might be
compatible with the actual maintenance practices of urban and suburban

roadsides.
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Table 1. Description of the mechanical treatments and growth stages of common ragweed in the expressway site.

Date of first mowing

Date of second mowing

Treatments Mowing Day Growth stage Day Growth stage

height

cm

mowing 2 July 5 ‘vegetative August 22 full bloom
mowing 5 July 5 vegetative August 22 full bloom
mowing 8 July 5 vegetative August 22 full bloom
mowing 2 August 1 bud stage August 22 full bloom
mowing 5 August 1 bud stage August 22 full bloom
mowing 8 August 1 bud stage August 22 full bloom
mowing 2 August 9 early bloom September 5 senescence
mowing 5 August 9 early bloom September 5 senescence
mowing 8 August 9 early bloom September 5 senescence
crushing - July 26 bud stage . o

9¢



Table 2. Site location, description, date of treatments and average mowing height of the current management

practices of six municipalities of the county of Joliette.

Location Description Methods Date of Average mowing
treatments height
cm
Crabtree along cultivated tractor-mounted July 3; August 14 9.5
tield blade
St-Charles Borromée along cultivated tractor-mounted July 14; August 14 16.8; 14.8
field blade
Prévost Park in Joliette park power mower every week 5
Notre-Dame de Lourdes suburban road tractor-mounted July 7; August 25 9.4
blade
Ste-Mélanie suburban road tractor-mounted July 4 8
blade
Chemin des Prairies urban road hand held trimmer July 12; August 2 9.1
Carrefour du Moulin waste ground power mower July 15; August 2 9.8;55
August 29; September 17 7.1, 5.1

LE



Table 3. Effect of mowing treatments on ragweed density, plant height, vegetative biomass, cumulative length of
the racemes, racemes biomass and number of seeds produced. Plants were harvested September 17, 1990 in the
expressway site.

Mowing Density Average? Aboveground!  Cumulative? Male2 Number oft

height plant vegetative length of racemes seeds
height biomass the racemes biomass

cm m-2 cm g m=2 cm plant-1 mg plant-1 m-2

Vegetative stage _

2 88 cde3 200d 2.47 ef 0.00 e 0.00b 46 e

5 344 ab 3.92¢ 6.69 de 0.01 de 0.04b 256 cde

8 240 abc 6.28 b 9.16 cd 1.20¢c 0.77 b 364 cde

Bud stage

2 96 de 1.87 d 3.38 ef 1.00c 0.98b 197 de

5 196 abc 4.66 bc 13.72 abcd 0.70 cde 0.44 Db 1820 ab

8 209 abc 6.15b 11.24 bed 0.75cd 0.87b 679 bcd

Bloom stage

2 37e 1.15d 1.52f 0.00e 0.00b 27 e

5 137 bcd 3.80c 5.57 de 0.00 e 0.00b 396 cde

8 445 a 6.28 b 19.42 abc 0.05 de 0.27b 835 bcd

Crushing 271 abc 11.07 a 26.49 ab 430b 16.65b 1104 bc

Control 348 ab 12.07 a 31.06 a 5.69 a 34.31 a 2974 a

1: Actual value of the harvested quadrat (0.5 by 0.5 m).

2: Each value represents the mean of 10 or 20 measures.

3: Means within column followed by the same letter(s) are not significantly different at the 5% level according to
Waller-Duncan K-ratio test.
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Table 4. Cumulative length of the male racemes produced per plant during the growing season at the expressway

site in 1990.

Cumulative length
Mowing July August - September -
height 5 19 26 2 10 16 21 29 5 12
cm cm
Vegetative stage
2 00*2 0.0 01b* 08b 1.0 de 22b 2.8 bc* 0.0d 00d 0.0 d
5 00" 0.1 04Db 09b 1.9 cd 2.2b 2.7 bc* 0.0d 0.0d 0.0 d
8 - 0.5 13a 27a 46 a 42a 5.4 ab* 30b 0.5cd 18 c
Bud stage
2 -3 - - 22a* 03e 0.5 de 1.0 cde* 0.3 cd 0.6 cd 0.7 cd
5 - - - 25 a" 0.6 de 0.8 cd 1.3cde* 10c 1.0c 12cC
8 - - - 29 a" 1.3 cd 1.4 bc 1.9 cd” 0.9cd 1.2 bc 14c
Early bloom
2 - - - - 4.3 ab* 00e 00e 0.2d 0.1 cd* 0.0d
5 - - - - 3.8 ab* 00e 0.1 de 0.5cd 0.5 cd* 00d
8 - - - - 3.5 ab* 0.2 de 0.4 de 09cd 1.0 cd* 0.0d
Crushing - - 20a* 15b 2.6 bc 35a 7.2a 41b 46Db 6.6b
Control 1.0 1.4 16a 30a 3.8 ab 45a 71a 6.7 a 10.3 a 10.4 a

. " Date of treatment.

HW N =

the Waller-Duncan K-ratio test.

- Dashes indicate that no values were measured
: Means within a column followed by the same letter(s) are not significantly different at the 5% level according to

Pollen concentrations at Joliette, Quebec, Canada in 1990.
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Table 5. Effect of mowing treatments on ragweed density, plant height, vegetative biomass, cumulative length of
the racemes, racemes biomass and number of seeds produced. Plants were harvested September 17, 1990 in a
vacant land along an access road.

Mowing Density1 Average?  Aboveground!  Cumulative? Male? Number of1

height plant vegetative ~length ot racemes seeds
height biomass the racemes biomass

cm m-2 cm g m=2 cm plant-1 mg plant-1 m-2

Vegetative stage

2 56 ¢3 3.35 bc 150 e 1.4 ab 1.0b 124 d

5 88 bc 4.08 bc 46.69 ab 21 ab 34b 758 cd

8 636 ab 6.05b 23.02 bcd 00b 05b 1760 bcd

Bud stage

2 368 abc 275¢c 8.97 de 0.8b 1.2b 660 cd

5 920 ab 4.53 bc 30.70 abc 1.7 ab 32b 1996 bc

8 1466 a 6.13 b 31.13 abc 1.5 ab 39b 2554 b

Early bloom

2 150 abc 245¢ 1.92e 00b 0.0b 132 d

5 514 abc 3.93 bc 12.07 cde 00b 0.0b 678 cd

8 1136 a 5.35 bc 22.50 bed 06b 03b 1312 bed

Control 1366 a 13.05 a 51.74 a 52a 242 a 5440 a

1: Actual value of the harvested quadrat (0.5 by 0.5 m).
2: Each value represents the mean of 10 or 20 measures. :
3: Means within column followed by the same letter(s) are not significantly different at the 5% level according to

Waller-Duncan K-ratio test.
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Table 6. Eftect of seven different management practices on ragweed density, plant height, vegetative biomass,
cumulative lenght of the racemes, racemes biomass, and number of seeds produced. Plants were harvested

September 17, 1990.

Site Density Average Aboveground Cumulative Male Number of
location plant vegetative length of racemes seeds
height biomass the racemes biomass

m-2 cm gm—=2 cm plant- mg plant-1 m-2
Crabtree _
control 348 * 36.0* 227.44 * 504" 351.5* 16748 *
mowing 16 9.0 32.97 3.4 327 2986
St-Charles Borromeée
control 364 3472 " 189.35 * 36.4 " 2124 * 3100 *
mowing 252 11.60 20.17 0.0 0.0 30
Prevost Park
control 706 13.40 * 4562 * 88" 69.3 * 4506 *
mowing 498 3.93 17.01 0.8 9.1 482
Notre-Dame de Lourdes
control 474 15.43 27.02 23 7.8 2094
mowing 156 13.38 13.29 4.7 21.6 1980
Ste-Melanie
control 620 20.05 45.46 79" 504" 3862
mowing 332 19.65 85.62 19.8 160.5 7168
Chemin des Prairies
control 3120 18.05 121.68 3.8 28.3 6856
mowing 592 18.13 50.23 6.2 30.3 2656
Carrefour du Moulin
control 712 * 3035 " 148.15 * 11.7 " 733" 10356 *
mowing 28 3.48 1.03 0.1 0.4 12

*: Means are significantly different at the 5% level according to t tests.

1%
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CHAPITRE 3

AUTRES RESULTATS

Concentration _du pollen

De fagon genérale, on remarque qu'en 1990, a Joliette, la saison pollinique,
déterminée a partir des données échantillonnées a I'étage supérieure du Centre
hospitalier régional de Lanaudiére, a débuté le 2 aolt avec une concentration de
6.6 grains/m3 (figure 1). Jusqu'au 16 aodt, les indices polliniques étaient en
dessous de 100 grains/m3, concentration & partir duquelle les fleurs de I'herbe a
poux sont toutes ouvertes (Comtois et Gagnon, 1988)), et le pic maximal a été
atteint le 22 aoUt avec 307 grains/m3. Aprés le 22 aolt, les indices polliniques
ont diminué progressivement jusqu'au 28 septembre. A Québec et & Montréal, la
saison pollinique a suivi une distribution similaire (annexe D et F). A Joliette, le
pic maximal de concentration a eu lieu trois jours plus tét que Montréal et deux

jours plus tard que Québec.

Précipitations et température

Au mois de mai 1990, a Joliette, les précipitations moyennes étaient

inférieures a la moyenne des 23 derniéres années, mais en juin la moyenne était
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supérieure de 46 mm. Paur le reste de I'été, les précipitations ont été
supérieures a la moyenne des 23 derniéres années (figure 2). La température
moyenne en 1990, a Joliette, pour les mois de mai a septembre est similaire a la

moyenne des 23 derniéres années (figure 3).

Végétation dominante pour le site de l'autoroute

A I'été 1990, en début de saison dans les parcelles témoins, la lupuline et les
graminées ont dominé le long de l'autoroute. Par contre, le 18 juillet, I'herbe a
poux a atteint son pic maximal de recouvrement et domine les parcelles. Par la
suite, la lupuline et les graminées occupent 50% du couvert végétal. La tonte a 2
cm et a 5 cm diminue considérablement la présence des espéeces végétales et en
particulier, celle de I'herbe a poux. La tonte a 8 cm favorise la lupuline et les
graminées qui se partagent presque exclusivement I'espace disponible (Figure

4). Toutes ces données sont qualitatives.

Végétation dominante sur le site vacant dans le parc industriel

Sur le site vacant, le couvert végétal occupe environ 70% de l'espace
disponible. L'herbe a poux occupe entre 30% et 60% de ce couvert végétal.
Tout comme le long de I'autoroute, les traitements a 2 cm et a 5 cm diminuent la

fréquence des espéces végétales et en particulier, I'nerbe a poux (figure 5).
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Végétation dominante pour les autres sites

Dans certains cas, comme le site a Notre-Dame de Lourdes et le site a St-
Charles Borromée, la tonte a diminué la fréquence des espéces végétales
potentiellement compétitrices, alors que dans d'autres cas, comme le site du
Chemin des Prairies, le site de Crabtree et le site du Carrefour du Moulin, |a tonte
a augmenté la frequence des autres espéces végétales au détriment de I'herbe a
poux (figure 6). Au site de Ste-Mélanie, une seule tonte en début juillet, n'a pas
modifié la fréquence de I'herbe a poux pour le reste de la saison de croissance.
Au site du parc Prévost, la tonte n'a pas modifié la fréquence des espéces

végétales présentées.

Apparition des inflorescences méles et des graines

La fréquence relative des plants ayant formés des graines nous permet de
visualiser 'apparition des graines au cours de la saison de croissance (figure 7,
8, 9). Les inflorescences males commencent a libérer leur pollen dans la
quatrieme semaine de juillet (figure 1) et les graines apparaissent entre la

deuxiéme et la troisieme semaine d'aout (figure 7, 8, 9)

Densités

Les densités d'herbe a poux sont trés variables d'un site a l'autre. Elles

varient entre 278 et 4158 plants m-2 (figure 10). Les arrachages nous ont permis

d'observer la germination de I'herbe a poux au cours de la saison. Dans la
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majorité des cas, les densités sont importantes en juillet et elles diminuent
progressivement ou restent constantes au cours de la saison. Ces observations,
conformes avec la littérature, montrent que I'herbe a poux germe surtout au
printemps et que la repousse est faible par la suite (Baskin et Baskin, 1980;

Gebben, 1965; Miller, 1987; Willemesen, 1975.).

Analyse de sol

Le tableau 1 présente les analyses de sol prélevées aux neuf sites en début
d'expérience. Elles montrent une corrélation positive entre la premiére mesure
de hauteur (5 Juillet 1990) et le % de calcium, la saturation en calcium et la
capacité d'échange cationique (CEC) (r=0.72, P=0.01,; r=0.65, P=0.03; r=0.78,
P=0.002).

Longueur cumulative des inflorescences males au site terrain vacant

du parc _industriel

Le tableau 2 montre la longueur cumulative des inflorescences males au cours
de la saison de croissance au site du terrain vacant du parc industriel. Ces
valeurs sont similaires a celles de I'autoroute présentées dans le chapitre 1, et

c'est pourquoi elles n'ont pas été incluses dans l'article scientifique.
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Poids sec, nombre de graines et biomasse par plant

Les valeurs de poids secs, nombre de graines et biomasses, présentées dans
les tableaux 3, 5, 6 de l'article scientifique, sont des mesures par m2. Les
données par plant n'ont pas été publiées. Elles sont présentées avec leur
déviation standard aux tableaux 3, 4, 5 de ce chapitre. Les tendances sont les

mémes que dans l'article scientifique.

Comparaison_entre les sites a |'étude

Le tableau 6 montre la variabilité observée entre les plants d'herbe a poux
dans les différents sites de I'étude. On remarque une grande variabilité au
niveau du nombre de plants m-2, de la hauteur des plants et du nombre de
graines m-2. Certains auteurs ont déja remarqué cette variabilité dans un méme
site (Bonan, 1991; Dickerson et Sweet, 1971, Gebben, 1965; McKone et Tonkyn,
1986). Il serait intéressant de déterminer si cette variabilité est d'origine

génétique ou controlée par des variables environnementales.

Ceci résume les résultats traités au cours de ce projet de maitrise, mais non

publiés, faute d'espace, dans l'article scientifique.
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Figure 2. Moyenne des précipitations pour la saison de croissance de 1989,

1990, 1991 et des 23 derniéres années a Joliette.

Source: Ministéere de I'Environnement du Québec. Direction des réseaux

atmosphériques.
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Figure 3. Température moyenne pour l'année 1989, 1990, 1991 et les 23

derniéres années a Joliette.

Source: Ministére de I'Environnement du Québec. Direction des réseaux

atmosphériques.
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Figure 4. Végétation dominante au cours de la saison 1990 selon les différents

traitements du site de 'autoroute 31.
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Figure 5. Végétation dominante au cours de la saison 1990 selon les différents

traitements du site vacant du parc industriel.
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Figure 6. Végétation dominante au cours de la saison 1990 selon les différents
traitements aux sites de Crabtree, St-Charles Borromée, parc Prévost, Notre-

Dame de Lourdes, Ste-Mélanie, Chemin des Prairies et Carrefour du Moulin.
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Figure 7. Pourcentage de plants ayant formés des graines au cours de la saison

1990 au site de 'autoroute 31.
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Figure 8. Pourcentage de plants ayant formés des graines au cours de la saison

1990 au site vacant du parc industriel.
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Figure 9. Pourcentage de plants ayant formés des graines au cours de la saison
1990 aux sites de Crabtree, St-Charles Borromée, parc Prévost, Notre-Dame de

Lourdes, Ste-Mélanie, Chemin des Prairies et Carrefour du Moulin.
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Figure 10. Densité de I'herbe a poux au cours de la saison de croissance 1390

pour les différents sites a I'étude.
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Tableau 1

Analyse de sol des sites échantillonnés dans les municipalités régionales de comté de Joliette a I'été 1990

Site

Crabtree

Phosphore Potassium
Autoroute (fossé) 24.0x1.7 49.3+7.8
Autoroute (parcelle) 68.2+21 8 65.5x14.4
Parc industriel 37.5t4.9 78.0£15.0
303 5+£50.2 571.0£453
St-Charles Borromeée 80.0+18.4 134.0+£0.0
Parc Prévost 84.0£12.7 76.0+7.1
Notre-Dame de Lourdes 118 5+23.3 41.5+6 .4
Ste-Mélanie 50.5£12.0 495113 4
Chemin des Prairies 22+00 68.510.7
Carrefour du Moulin 78+12.3 72.0x0.5

Calcium

12678.0£5185.3
11860.0£2397 7
8416.8+542.5
15618 0£1049.3
10138.0+390.3
10226.0+£1069 9
189701794 8
2082219249
21982.0+398 .8
10243.0+5064.7

Les valeurs reportées sont la moyenne = la deviation standard.

Magnésium

114.7+42.8
134.0x21.5
93 3x2.9
343.0x1 4
177.5£10 6
128 516 4
153.5+2 1
203.5+x191
207.015.7
109.0£1.9

6 8101
72102
72+00
/70101
7200
7201
7310 1
7 4102
/7310 1

7.1+00

0%



Tableau 1 (suite)

Saturation

Site Saturation Saturation

en Potassium en Calcium en Magnésium

________________________ %
Autoroute (fosse) 0.2+0.0 81.7+4.9 0.9+06
Autoroute (parcelles) 0.2+0.1 81.2+3 1 15101
Parc industriel 0.410.1 76.3+1.2 1.420.1
Crabtree 1.6x0.0 82.6+0.8 3.0+0.2
St-Charles Borromée 0.5+0.0 78.510.5 2.320.1
Parc Prévost 0.3+0.0 79.2+1.8 1.7+0.2
Notre-Dame de Lourdes 0.1£0.0 87.5+¢0.5 1.2+0.0
Ste-Mélanie 0.1£0.0 88.2+0. 1.4+0.1
Chemin des Prairies 0.120.0 88.3+0.2 1.4+0.1
Carretour du Moulin 0.310.0 79.510.8 1.1x0.2

*Capacité d'échange cationique

Saturation
totale

83.1t4 9
83.0+2.9
78.0+11
87.2+0.7
81.310.6
81.2+1.5
88.8+0 4
89.8+0 4
90.210.2
81.210.7

CEC”

342+118
325154
24 6x1 2
42 2+2 4
289109
28 8x2 4
48 4+1.8
527122
553109
28.8x1 4

19



Tableau 1 (suite)

Site Matiére Sable Limon Argile
Organique
L e—— Yo e e e e

Autoroute (fossé) 21107 89.912.6 7515 2712
Autoroute (parcelles) 36206 89.2+1.4 7.5+1.7 33£1.0
Parc industriel 2.310.1 77.210.7 18.810.7 40+ 00
Crabtree 6.510.1 66.811.2 22.3x0.2 11.0x1.4
St-Charles Borromee 3.510.1 81.6x2.6 14.512 6 4000
Parc Prévost 4.6x0.1 85.1+1.6 11.0£1.6 4.01+0.0
Notre-Dame de Lourdes 2.71+0.3 89.2+1.2 6.9+1.2 4.0+0.0
Ste-Mélanie 14102 89.6+0.4 84104 2.0£0.0
Chemin des Prairies 1.5+ 00 79.0+1.3 17.0£ 13 40100
Carrefour du Moulin 1.310.1 93.5+1.1 4.5x0.7 2.0+£0.0

Conductivité

(8



Tableau 2

Longueur cumulative des inflorescences males par plant durant la saison de
croissance 1990 au site vacant du parc industriel

Longueur cumulative

Traitement — Juillet —— Aol ——— - Septembre -
de tonte 5 26 2 10 16 21 29 5 12
cm o cm

Stade végétatil

2 0.0*1 0.0 0.1 0.3 0.9 2.0 0.0 08 0.0ds
5 0.0" 0.1 0.1 0.8 30 3.0 00 0.1 01d
8 -* -2 04 1.5 2.3 3.5 1.3 14 1.3 bc
Bouton fioral

2 - - 0.1 01 0.1 04" 0.0 0.1 00d
5 - - 0.8* 0.7 0.8 21°* 0.8 1.2 1.3 bc
8 - - 05" 06 1.4 21" 1.1 16 20b
Debut floraison

2 - - - 1.1°* 0.0 0.1 0.1 0.5" 00d
5 - - - 32* 0.1 02 0.9 1.6" 00d
8 - - - 18" 1.5 15 23 23" 08c
Témoin - 20 1.0 1.9 3.3 29 35 49 66a

1. * = date du traitement.
2: Pas de mesures pour cette date.

3. Les valeurs affectées de la méme lettre ne sont pas significativement ditférentes entre elles au seuil de 5% de
probabilité selon le test de Waller-Duncan. <



Tableau 3

Effet des différents traitements mécaniques sur la hauteur des plants, la biomasse végétative aérienne, la longueur
cumulative et la biomasse des épis, le nombre de graines et la biomasse des graines par plant.
Les plants ont été récoltés le 17 septembre 1990 au site de I'autoroute 31
Les valeurs reportées sont la moyenne = la déviation standard

Traitement Hauteur Biomasse Longueur Biomasse Nombre de Biomasse

des plants végétative cumulative des épis graines des graines
des épis

cm cm mg plant-1 cm plant-1 mg plant-1 plant-1 mg plant-1

stade végétatif

2 2.00t0.94 d* 3941425 Db 0.00*0.0 e 0.00*00Db 17x10c 45x35¢

5 3.92+096 ¢ 341+252 Db 0.01*0.06 de 0.04*029Db 2.8+2 0 bc 7248 9 bc

8 6.28+0.88 b 69.2+594 b 1.20x1.04 c 0.77¥381Db 47+55Dbc 17 5422 6 bc

bouton floral

2 1.87+1.73 d 56.9+30.1 b 1.00+0.50 ¢ 0.98t3.00 b 3.7+2 5bc 10.2+7 3 bc

5 4 66+1.43 bc 84.8t495b 0.70.+0.27 cde 044*151Db 73+52b 253+210Db

8 6.15£1.36 b 93.7+66 0 b 0.75+0.42cd 0.87*362Db 6.1+4 9 bc 217420 1 bc

début floraison

2 1.15+1.36 d 57.5+37.7 b 0.0+00 e 0.0t0.0b 22x20¢c 59185¢

5 3.80+0.86 ¢ 571396 b 0.0£00 e 00t00Db 4 5+3 9 bc 12.8+13.2 bc

8 6.28+0.85b 97.0+96.2 ab 0.05+0.129 de 027*158b 5651 bc 20 2120 6 bc

écrasement 11.07+3.765a 1636+127.7b 430+3.71b 16.65t39.7b 150x150a 463x470bDb

témoin 12.07+3.91 a 161.5+128.0a 5.6915.00 a 34.31x40.18 a 1571107 a 4981381 a

*Les valeurs affectées par la méme lettre ne sont pas significativement différentes au seuil de probabilité de 5%
selon le test de Waller-Duncan.
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Tableau 4

Effet des différents traitements mécaniques sur la hauteur des plants, la biomasse végétative aérienne, la longueur
cumulative et la biomasse des épis, le nombre de graines et la biomasse des graines par plant

Les plants ont été récoltés le 17 septembre 1990 au site vacant du parc industriel.

Les valeurs reportées sont la moyenne + la déviation standard.

Nombre de

Traitement Hauteur Biomasse Longueur Blomasse

des plants végeétative cumulative des épis graines

des épis

cm cm mg plant-1 cm plant- mg plant- plant-1
stade végétatif
2 3.35¢392 bc* 17.9+26.0cC 1.36+0.99 ab 1026 b 1.6£28Db
5 4.03+1.35 be 89.1.41652ab 2.13x1.49 ab 3.4+129 Db 2143 Db
8 6.05¢1.43 b 65.0+42.5 bc 0.04+0.13 b 0.5+21b 43145 ab
bouton floral
2 2.75+1.03 ¢ 477147 1 ¢ 0.83+0.61 b 12432Db 47453 ab
5 4.53+1.15 bc 61.5+49.1 bc 1.67+1.13 ab 32457 b 42+4 4 ab
8 6.13x1.04 b 571377 bc 1.47+0.95 ab 39+81b 43+4 3 ab
début floraison
2 2451078 ¢ 16.4+£10.3 C 0.0+0.0b 0.0+00b 1.4+14Db
5 3.93+0.73 bc 46.2+43.6 bc 0.0+00Db 00+00b 3.6150 ab
8 5.351+0.95 bc 46.4+38.6 bc 0.63+0.25 b 03+09 b 31833 ab
témoin 13.05+3.40 a 131.11