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Fig.1.  Saskatchewan Crop districts and soil zones
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Fusarium Head Blight in Saskatchewan in 1998-2001
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Province-wide surveys were conducted in Saskatchewan for the last few years to monitor the
development of Fusarium head blight (FHB) and determine the Fusarium spp. involved.  These
field surveys were supported by Agriculture Development Fund and conducted with the
assistance of extension agrologists, Saskatchewan Agriculture and Food.  Seed surveys for
Fusarium damaged kernels (FDK) have been conducted by the Canadian Grain Commission with
grain samples obtained from across Saskatchewan.

Methodology

Heads from 50 plants, at milk to dough stages, were sampled randomly from each field and
analyzed at the Crop Protection Lab, Saskatchewan Agriculture and Food.  Twenty crop districts
(CD) were sampled (Fig. 1).  Some of the most drought-affected areas in the province were not
sampled in 2001.  A FHB index (percent number of heads affected x mean severity of
infection/100) was determined for each field.  An average FHB index was calculated for infected
fields in each CD, and for CDs grouped by soil zone (zone I=Brown, II=Dark Brown and
III=Black/Gray).  Fusarium spp. in infected heads were identified.  Precipitation and temperature
data were obtained from Environment Canada.



Results and Discussion

Environment.  The mean amount of precipitation in Saskatchewan from the last week of June to
the second week of August was highest in 1999 and 2000 and lowest in 2001 (Table 1).  Mean
temperatures 
for the same time period were highest in 1998 and lowest in 1999.  Precipitation was low in 2001
in most CDs, except for the southeast corner of the province and some east-central and northern
areas.  Temperatures in many areas, especially in the southwest, were also high.  In general, from
zones I to III for all years, precipitation increased and temperature decreased. 

Table 1.  Precipitation and temperature in Saskatchewan by soil zone from 1998 to 2001.
________________________________________________________________________
                                       Precipitation (mm)                               Temperature (°C)
                            __________________________ __________________________
                             1998 1999 2000   2001 Mean 1998 1999 2000 2001 Mean
________________________________________        _________________________

Zone I 109 136 127 75 112 20.4 16.6 18.7 19.3 18.7
Zone II 101 160 162 112 134 19.8 16.9 18.3 18.9 18.5
Zone III 131 167 189 114 150 18.7 16.0 17.3 17.3 17.3

   Mean: 114 154 159 100 132 19.6 16.5 18.1 18.5 18.2
________________________________________________________________________

Incidence and severity of FHB.  For common and durum wheat, FHB incidence (% affected
fields/total fields sampled) was lowest in 2001 compared to previous years (Table 2).  However,
the mean FHB indexes were highest in 2001.  This was a reflection of higher than normal disease
severity in the southeast, primarily in CD 1A in zone II, which experienced high humidity and
warm temperatures during cereal flowering and seed fill.  Zone III had a lower incidence and
severity of FHB in 2001 than in previous years and was a result of drought conditions
experienced throughout most of this zone during the growing season.  The lowest mean FHB
index for the province was observed in 1999 when low temperatures were not favourable for the
development of F. graminearum (see below).  

For barley, FHB incidence and severity have remained somewhat similar over the years.  The
FHB index for barley fields in 2001 was highest in the southeast region (CD 1A in zone II).

Overall, for all crops the percentage of infected fields and the average FHB index has been the
lowest in the southwest (zone I) and highest in eastern and northern districts (most of zone III and
part of zone II).

Fusarium spp. isolated from infected heads.  Overall, the most common species isolated from
infected heads have been F. avenaceum, F. graminearum, F. poae and F. sporotrichioides (Table
3).  Lower temperatures in 1999 appeared to have favoured the development of F. avenaceum but



not that of F. graminearum, which was most common in 1998 and 2001.  In all crops, the
number of fields affected by F. sporotrichioides has increased in the last few years.  F. poae was
more common in barley than in common or durum wheat.

Seed survey by Canadian Grain Commission, 1998-2000.   The highest FDK incidence was
found in the southeast corner of the province, whereas the lowest was in the southwest.  F.
graminearum was the primary causal agent of FDK in the southeast, but was rare in the
western districts.  In other parts of the province, F. avenaceum was the most common species
isolated from FDK.  F. culmorum, F. sporotrichioides and F. poae were recovered
at low levels.



Table 2.  Incidence of Fusarium head blight (% affected fields) and disease severity (FHB index)
in infected common and durum wheat and barley in Saskatchewan from 1998 to 2001.
______________________________________________________________________________
                         Common wheat                    Durum wheat                                Barley

___________________ ___________________ __________________

                     % affected                    % affected                   % affected
Soil fields[#affected FHB 1          fields[#affected  FHB              fields[#affected FHB
Zone  fields/total] index          fields/total]  index          fields/total]     index
______________________________________________________________________________

_________________________________ % _____________________________

1998
Zone I 16 [3/19] 1.3 27 [3/11] 0.2 9 [1/11] 0.1
Zone II 49 [22/45] 2.4 68 [13/19] 2.9 57 [12/21] 0.7
Zone III 74 [2/43] 3.7 100 [5/5] 2.0 78 [28/36] 1.8

   Mean: 53 3.0 60 2.3 59 1.4

1999
Zone I 0 [0/20] - 23 [3/13] 0.6 44 [4/9] 0.1
Zone II 43 [26/61] 1.2 58 [15/26] 0.5 52 [13/25] 1.3
Zone III 73 [60/82] 1.1 67 [2/3] 0.6 82 [23/28] 1.0

   Mean: 53 1.1 57 0.5 65 1.0

2000
Zone I 14 [3/21] 0.5 38 [10/26] 0.5 25 [2/8] 0.5
Zone II 62 [32/52] 1.8 72 [21/29] 1.5 88 [15/17] 0.5
Zone III 75 [59/79] 1.8 50 [3/6] 0.9 79 [30/38] 0.7

   Mean: 62 1.7 56 1.2 75 0.6

2001
Zone I 13 [2/16] 0.1 27 [6/22] 0.1 58 [7/12] 0.4
Zone II 43 [16/37] 8.9 80 [12/15] 7.0 63 [10/16] 4.9
Zone III 49 [35/71] 0.3 100 [1/1] 0.2 84 [32/38] 0.7

   Mean: 43 2.9 50 4.5 74 1.5
______________________________________________________________________________
1 FHB index calculated as (percent # heads affected x mean severity of infection)/100.



Table 3.  Percentage of fields where Fusarium spp. were isolated from infected 
common/durum wheat and barley heads in Saskatchewan from 1998 to 2001.
____________________________________________________________________
                                            Common/Durum Wheat           Barley

                     ___________________            ___________________
                                             1998  1999 2000 2001              1998   1999 2000 2001
____________________________________________________________________                     
                                               ____________________ % ____________________
F. avenaceum 10 56 43 32 2 43 34 33
F. culmorum 12 5 4 13 2 0 6 4
F. graminearum 38 6 19 40 20 18 11 12
F. poae 57 43 41 28 83 60 51 67
F. sporotrichioides 29 33 76 64 22 40 77 86
____________________________________________________________________

Conclusions

• Over the last four years, the percentage of barley, common and durum wheat fields affected by
FHB has remained constant or decreased.  Overall, just over half of the cereal fields sampled
in the province were found to have FHB. 

• Although disease severity has varied significantly in response to environmental conditions, in
general the FHB index has remained low.  The highest FHB severities were usually found in
eastern and northern areas and the lowest in the southwest. 

• The percentage of infected fields where each of the Fusarium spp. has been isolated has varied
among years and cereal types.  Some of this variation could be attributed to environmental
conditions.

• F. graminearum remains mostly concentrated in eastern areas of the province where
precipitation and temperature have favoured its development.  F. avenaceum was the most
dominant species isolated from harvested grain in the rest of the province, whereas F. poae
and F. sporotrichioides were dominant in infected heads.
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