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Couture, L., Dhont, C., Chalifour, F.-P., Drapeau, R., Tremblay, G., Castonguay, Y ., Bélanger, G. and Nadeau, P. 2002. Fusarium
root and crown rot in alfalfa subjected to autumn harvests. Can. J. Plant Sci. 82: 621-624. Fusarium root and crown rot in
alfalfa subjected to an autumn harvest was studied in plots established in the spring of 1996 or 1997, at three sites in Quebec.
Autumn harvest treatments were started the year following establishment at each site. They were made at either 400, 500 or 600
growing degree-days (GDD; 5°C) after the last summer harvest. Samples were assessed for fusarium root and crown rot severity
in autumn 1998 and spring 1999. Disease severity over al sites, cultivars, and sampling periods was ranked in the following order:
400 GDD > 500 GDD > 600 GDD > control (no fall harvest).
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Couture, L., Dhont, C., Chalifour, F.-P., Drapeau, R., Tremblay, G., Castonguay, Y ., Bélanger, G. et Nadeau, P. 2002. Pourriture
fusarienne chez la luzer ne soumise a une récolte d’automne. Can. J. Plant Sci. 82: 621-624. On a examiné |e dével oppement
de la pourriture fusarienne chez la luzerne soumise a une récolte d’ automne dans des parcelles implantées aux printemps de 1996
ou de 1997 atrois stations au Québec. L es traitements de récolte automnale ont débuté I’ année apres I’implantation a chaque sta-
tion. Une récolte était faite soit 400, 500, ou 600 degrés-jours de croissance (DJC; 5°C) aprés la derniéere coupe estivale. On aéval-
ué I'intensité de la maladie sur des échantillons prélevés a I’ automne 1998 et au printemps 1999. Sur la moyenne des stations,
cultivars et temps d’ échantillonnage, les symptémes se classaient dans I’ ordre suivant: 400 DJC > 500 DJC > 600 DJC > témoin

(pas de récolte automnale).
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Fusarium root and crown rot is recognized as a significant
disease in alfalfa (Medicago sativa L.) throughout eastern
Canada (Martens et al. 1988) and elsewhere in the world
(Stuteville and Erwin 1990). Infected plants do not with-
stand freezing as well as non-infected plants (Richard et al.
1982). Infection also reduces yield and longevity of the
crop, so that stands become unproductive after a few years.
Several Fusarium species are involved in the disease (Aubé
and Deschénes 1967; Stuteville and Erwin 1990), including
F. oxysporum Schlechtend.:Fr. and F. solani (Mart.) Sacc.

Harvesting alfalfa during the critical autumn rest period
has been shown to reduce organic reserves in the roots
(Reynolds 1971; Paquin 1985; Taesar and Y ager 1985).
This depletion of nutrient reserves has historically been
associated with a reduction in overwinter survival.
Accordingly, harvesting in autumn is discouraged in
Quebec (Pagquin 1985). To mitigate the negative impact of
an autumn harvest on stand persistence and productivity,
Bélanger et al. (1992) suggested that autumn harvest man-
agement should be based on the duration of regrowth after
the last summer harvest.
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Management practices such as harvesting that affect plant
reserves are aso likely to affect the level of infection by root
pathogens. Therefore, adequate crop management practices
are required to help reduce disease devel opment.

The objective of this work was to assess and quantify the
effect of timing of autumn harvest on the development of
fusarium root and crown rot in alfalfa in an environment
where winter survival is critical. To do this, we examined
and assessed plant samples collected from plots that were
originally established to study the effect of autumn harvest-
ing management on root organic reserves in relation to
spring regrowth (Dhont et a. 2001).

Experimental plots were established at three sites located
in different climatic regions in Quebec. They were:
Normandin (48°500N — 72°32¢V, 1333 GDD), Pintendre
(46°450N — 71°088V, 1653 GDD), and Saint-Hyacinthe
(45°37dN — 72°57¢N/, 2004 GDD). The GDD (base temper-
ature of 5°C) values for these sites are based on long-term
averages compiled by Environment Canada (Atmospheric

Abbreviations: GDD, growing degree-days
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Environment Service 1993). The experiment was conducted
in a randomized complete block design with four replicates
at each site. A comparison was made between two cultivars,
AC Caribou and WL 225, differing in winter hardiness (R.
Michaud, personal communication, Agriculture and Agri-
Food Canada, Sainte-Foy, QC).

Plots were established in 1996 at the Normandin and
Pintendre sites and in 1997 at Saint-Hyacinthe. One summer
harvest was taken the year of establishment at Normandin
and Saint-Hyacinthe. Regular summer harvests, namely two
at Normandin and Pintendre and three at Saint-Hyacinthe,
were taken the following years when afalfawas at the early
flowering stage. Autumn harvest treatments started in the
first year following establishment at each site. One harvest
was made when 400, 500 or 600 degree-days (5°C) were
accumulated after the last summer harvest, as in the experi-
ments of Bélanger et a. (1999). Timing of the autumn har-
vests arrived in the period from 4 to 14 September for 400
GDD to 5 to 21 October for 600 GDD. Plots not harvested
during autumn were used as controls.

Plant samples were collected for disease evaluation from
each plot in late autumn 1998 (roughly 5 wk after the 600
GDD harvest date) and in the following spring (1999) before
growth had resumed. No spring samples were collected at
Saint-Hyacinthe, where there was no overwinter survival in
1998-1999. Each sample consisted of one quadrat 30 ¥ 30
cmin size, containing 6 to 20 plants. Samples were taken to
the laboratory and washed. Crowns and taproots were split
longitudinally with a sharp knife. The severity of root and
crown rot of each plant was then assessed. A visual scale
from O to 5 was used where 0 = no visible symptoms and 5
= total necrosis. The disease data were subjected to an
analysis of variance. The sites and times of sampling were
considered fixed effects. Least significant difference (LSD)
test was applied to compare means where appropriate.

Symptoms typical of fusarium root and crown rot were
observed in plants sampled for assessment. The occurrence
of Fusarium and the species involved were confirmed by
isolations made on agar medium. To isolate the Fusarium
species associated with diseased tissue, a few scores of sur-
face-sterilized pieces of roots were plated on pentachloroni-
trobenzene agar medium as modified by Papavizas (1967).
Fusarium type colonies were then transferred to synthetis-
cher nahrstoffarmer agar medium (Nirenberg 1981) for
identification. Fusarium species recovered from the samples
were F. acuminatum Ellis & Everh., F. avenaceum (Fr.:Fr.)
Sacc., F. equiseti (Corda) Sacc., F. oxysporum
Schlechtend.:Fr., F. sambucinum Fuckel, F. semitectum
Berk. & Ravenel, and F. solani (Mart.) Sacc.

There was no disease progress in time from late autumn
1998 to the following spring. Disease severity data for
Normandin (2.80 in autumn and 2.71 in spring) and
Pintendre (2.55 in autumn and 2.52 in spring) clearly show
similar disease levels at both times of sampling. Thisis con-
sistent with the fact that Fusarium spp. are not known to be
active at temperatures below 0°C (Domsch et al. 1980),
which occur in Quebec soils throughout the winter. No sam-
pling was made in the spring at Saint-Hyacinthe due to lack
of winter survival.

Table 1. Analysis of variance of the effect of site, cultivar, harvest
treatment, and sampling time on fusarium root and crown rot of
alfalfa

Source df. Mean square P vaue
Sites? 2 28.153 <0.001
Replicates within sites 9 0.634

Cultivaryy 1 1.083 0.027
Harvests® 3 1.189 0.002
Sampling times” 1 0.110 NS
Sites ¥ cultivars 2 0.838 0.024
Sites ¥ harvests 6 0.147 NS
Sites ¥ samplings 1 0.024 NS
Cultivars ¥ harvests 3 0.337 NS
Cultivars ¥ samplings 1 0.070 NS
Harvests ¥ samplings 3 0.121 NS
Sites ¥ cultivars ¥ harvests 6 0.241 NS
Sites ¥ cultivars ¥ samplings 1 0.018 NS
Sites ¥ harvests ¥ samplings 3 0.421 NS
Cultivars ¥ harvests ¥ samplings 3 0.070 NS
Sites ¥ cultivars ¥ harvests ¥ samplings 3 0.096 NS

Residual 111 0.216

“Three sites (Normandin, Pintendre, and Saint-Hyacinthe).

YTwo cultivars (AC Caribou and WL 225).

*Four harvest treatments (400, 500, or 600 GDD or no autumn harvest).
WTwo sampling times (late autumn and following spring).
YNon-significant at P < 0.10.

Differences in disease severity were significant for sites,
cultivars, harvest treatments and the site ¥ cultivar interac-
tion (Table 1). None of the other interactions were signifi-
cant. The two cultivars did not have significantly different
levels of disease severity at Saint-Hyacinthe and
Normandin, but at Pintendre, there was significantly less
disease on AC Caribou than on WL 225 (Fig. 1). The dif-
ference between cultivars at Pintendre is therefore the
source of the overall significant difference between culti-
vars. Overall disease severity by site was 1.07 at Saint-
Hyacinthe, 2.53 at Pintendre, and 2.75 at Normandin. Since
the occurrence of Fusarium increases with the age of plants
(Richard 1981), the lower disease level at Saint-Hyacinthe
may well result from the fact that the plants there were 1 yr
younger than those at the other sites.

Harvesting alfalfa in autumn increased the severity of
fusarium root and crown rot over plants not harvested in
autumn (Fig. 2). In the drier environment of western
Canada, the progress of fusarium root and crown rot in alfal-
fa was not affected by harvest frequency (Gossen 1994).
However, in the current study, disease severity increased
with the earliness of the additional autumn harvest. Disease
severity over all sites, cultivars, and sampling times was
ranked in the following order : 400 GDD > 500 GDD > 600
GDD > control (no autumn harvest) (Fig. 2). In neighbour-
ing Atlantic Canada, it has been shown that the risk of win-
terkill under autumn harvesting management follows a
similar ranking (Bélanger et al. 1999); however, no disease
assessment was made in that study.

Plants harvested at 400 GDD were consistently the most
affected by fusarium root and crown rot at each site.
Increasesin disease severity asaresult of the 400 GDD treat-
ment, as a percentage of the value found in the correspond-
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Fig. 1. Fusarium root and crown
rot severity on two afalfa culti-
vars at three sitesin 1998-19999.
LSD for cultivars = 0.15. The
stand at St-Hyacinthe was a year
younger than those at other two
sites. Columns with the same let-
ter within a site do not differ sig-
nificantly (P < 0.05).
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ing control treatment at each site, were 16% at Pintendre,
19% at Normandin, and 38% at Saint-Hyacinthe. Increasein
severity, however, was not significant at Saint-Hyacinthe
where the absolute disease levels were quite low (1.25 for
400 GDD vs. 0.91 in checks). These results show that
autumn harvesting of alfalfain Quebec isuntimely and unde-
sirable since it increases the severity of fusarium crown and
root rot. Cutting afalfa late in the growing season has long
been recognized as a poor management practice because it
reduces stored food reserves before winter dormancy (Elliott
et a. 1969). Should an autumn harvest be taken, it should be
delayed as long as possible to limit the progress of fusarium
root and crown rot. Since winter survival of alfalfais depen-
dent on the organic reserves in the roots, and Fusarium-
infected alfalfa plants accumulate less soluble sugars
(Richard and Martin 1993), the increased level of tissue dam-
age by fusarium root and crown rot could significantly
reduce persistence and spring regrowth of afalfa
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Fig. 2. Fusarium root and crown rot severity in alfal-
fa following harvests at three different times in
autumn (LSD = 0.21) based on GDD after final sum-
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