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Appendix 1. Partial nucleotide sequence for large subunit ribosomal RNA gene and
ribosomal intergenie spacer region for Metarhizium anisopliae var. anisopliae isolate

6W-2

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
8§01
851
901
951
1001
1051
1101
1151

ccttgttgtt
ccaatatcag
ccgagtagtyg
gggaaaatct
cggaaagtcg
aacatacccg
tccageoccaac
ctgcggttaa
agttacctgc
ggacttggcg
ttcccaacca
caatttctac
cgggcaggta
caaccaaatc
tgtagatttc
agtacttaat
ataaattttg
gegggeccte
cgtegegteg
getgettgtt
tttctctget
agctataagg
ctgtaagtcc
cagataagat

acgatctget
cgcatcccgt
gccgecagget
gccaagctca
ggcgagtaaa
ggaccccgag
tcaactttga
tTtttggact
caaattgcct
gattttitta
tagctcacgg
Lttcctgecea
aattcegeca
tgeccaagtee
cogogegatt
ttatataaag
cggaaaataa
gaggtggteg
cgtatttceca
tagaggcgey
ggcagttgcc
cttgtgtgtg
cgaccaggaa
atacggcacg

gagggttage
ttcgegggge
tgaggagagc
aaggtcaggce
aagatatacc
taagtcgggyg
ccaatttacc
ttgcggattc
gggctcecgag
aacttactte
gtaggttagt
agtctagcet
acceggeagy
acaaagaaat
tectgegaag
atgagttgat
aaaataaacc
gtaggtatat
ccgcacctaa
ctgaattaga
tgtaatccgg
tgtgggtgcyg
ccctacaggt
tgttagtaca

cgttettege
Sgotgttggg
cgccgagtgg
aagcgagagg
aagtccaaaa
aagaagttgg
tgcccgaget
actcgaatca
gtaggctata
cccecactata
tgtgattttt
acctgggage
gaactgattyg
gacagcctac
accaaaaagc
ttttttgttt
acgagagcct
aagagagagg
tacttttgge
tggtctetta
gagtccgtgg
cgggtgtgtg
cacgtgccecga
cgtgeccaata

ctcgatttcc
gttagagcca
tggttcggga
tttaccgggt
tactgecgge
cggatgtttt
cacgggtagg
attcacagga
gttgactttt
acctgggatt
ggacttggtyg
ccaggcaagt
caaattaatt
ccggtaggec
taggtgtttt
ttttatataa
agtagcggag
gctggacacg
tttagggtag
agtgagggca
tggtaaagtce
tgceggggec
cacagtaaga
caagtgacyg

Positiong 1-49 large subunit ribosomal RNA, partial sequence

Positions 50-1199  ribosomal intergenic spacer region, partial sequence

Positions 1069-1088 location of 20 bp GT-rich insertion sequence definitive of group-B
strains (Pantou et al., 2003)

Letters in bold indicate nucleotide sequence amplified by M. anisopliae var. anisopliae-
specific Ma-IGSspF/Ma-1GS-spR primers.
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Appendix 2. Partial nucleotide sequence for large subunit ribosomal RNA gene and
ribosomal intergenic spacer region for group-B variant Metarhizium anisopliae var.
anisopliae isolate S534

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051

ccttgttgtt
ccaatatcag
ccgagtagtyg
gggaaaatct
cggaaagteg
aacatacccyg
teccagecaac
ctgeggttaa
agttacctge
ggacttggeg
ttececgaceca
attacagect
agaccaaaaa
atttttttgt
accacgagag
tataagagag
taatactttg
gatggtctct
gggagtccgt
cgcgggtotyg
gtcacgtgcee
cacgtgccaa

acgatctget
cgcatcccgt
geecgcagget
gccaagectea
ggcgagtaaa
ggaccecegag
tcaactttga
tttttggact
caaattgeet
gattttttta
tagctcacgg
acccggtagg
gttaggtgtt
tttttttata
cceggtageg
agggetggac
getttagggt
taagtgaggg
ggtggtaaag
tgtgccggay
gacacagtaa
tacaagtgac

gagggttagc
ttcgcggggce
tgaggagagc
aaggtcagge
aagatatacc
taagtcgggg
ccaatttace
ttgeggatte
gggctecegg
aacttactte
gtaggttagt
cctgtatatt
ttagtactta
tatataaatt
gaggcgagec
acgegtegeg
aggctgettg
gatttctctg
tcagctataa
ccctgtaagt
gacagataag

d

cgttcttege

gogtgttggg
cgecgagtgg
aagcgagagyg
aagtccaaaa
aagaagttgg
tgcoccogaget
actcgaateca
gtaggctata
ccccactata
tgtgataagt
tccagegega
atttatatag
ttgecgggaaa
cttaaggtag
tegegtattt
tttagatgcg
ctggcagttyg
ggcttgtgtyg
cccgaccagg
atatacggca

ctcgatttcce
gttagagcca
tggttcggga
tttacegggt
tactgcegge
cggatgtttt
cacgggtagg
attcacagga
gttgactttt
acctgggatt
ccacaaataa
tttecetgtga
gtataagttg
taaaaaataa
teggtaagta
ccaccgcacce
cgctgaatta
cctgtaatcecc
tgtgtgggty
aaccctacag
cgtgttagta

Positions 1-49
Positions 50-1071
Positions 941-960

large subunit ribosomal RNA, partial sequence

ribosomal intergenic spacer region, partial sequence

location of 20 bp GT-rich insertion sequence definitive of group-B
strains (Pantou et al., 2003)

Letters in bold indicate nucleotide sequence amplified by M. anisopliae var. anisopliae-
specitic Ma-1GSspF/Ma-IGS-spR primers.
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Appendix 3. Mean summary statistics for maximum air temperature for weather
stations in Alberta, Saskatchewan, and Manitoba during June, July, and August
over a thirty-year period (1975-2005)

Analysis Variable : temp_max_air
location month N Mean N Std Lower 95% Upper 95% Minimum Maximum

Obs Error CL" for CL for
Mean Mean
Beaverlodge 6 930 19.525 922 0.138 19.254 19.796 7.000 31.000
7 961 21.648 961 0,134 21385 21.911 6.300 32.000
8 961 20.729 960 0.162 20411 21.047 6.500 34.500
FortVermilion 6 930 21.845 480 0.202 21,447 22,243 6.300 31.500
7 961 23.636 496 0.185 23273 24.000 12.500 34.200
8 961 21.041 496 0.227 20.5%4 21.487 5.000 35.000
Lacombe 6 930 20.128 930 0.147 19.840 20417 7.800 34,300
7 961 22.443 961 0.135 22,178 22.709 8.100 34.400
8 961 21.765 949 0.166 21.440 22.090 5.000 34.500
Lethbridge 6 930 21.776 929 0.161 21.460 22.091 7.400 34,000
7 961 25.378 952 0.153 25.079 25.677 8.700 37.200
8 961 24.971 958 0.174 24.629 25313 2,700 38.100
Morden 6 930 23.143 930 0.167 22.816 23.470 8.000 37.000
7 961 25.941 961 0.134 25.678 26.204 12.500 38.300
8 961 25.088 960 0.157 24,780 25,396 11.000 40.000
Onefour 6 930 22.550 930 0.170 22.218 22,883 5.900 38.000
7 961 26.883 961 0.158 26.573 27.192 8.200 37.900
8 961 26.303 961 0.177 25.956 26.651 4,700 39.000
Scott 6 930 21.324 930 0.160 21.009 21.638 7.500 37.600
7 961 23.858 961 0.140 23.583 24,133 8.900 37.600
8 961 23.351 961 0.174 23.009 23.692 9.000 39.400
Stavely 6 930 1R8.638 778 0.177 18.290 18.985 3.800 33.300
7 961 22.590 810 0.169 22.258 22,923 5.400 36.100
8 961 21.861 810 0.183 21.501 22.220 5.600 34.400
Vauxhall 6 870 23.013 852 0.166 22.687 23.339 8.800 36.000
7 8090 26.371 898 0.148 26.080 26.662 9.900 37.400
8 899 26.060 898 0.179 25,709 26.411 8.800 38.500

Roonfidence level

Data generated by the MEANS procedure of SAS (SAS Institute, 2005).
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Appendix 4, Mean summary statistics for minimum air temperature for weather
stations in Alberta, Saskatchewan, and Manitoba during June, July, and August
over a thirty-year period (1975-2005)

Analysis Variable : temp_min_air
location month N Mean N Std  Lower 95% Upper 95% Minimum Maximum

Obs Error  CL'for CL for
Mean Mean
Beaverlodge 6 930 7.432 913 0.095 7.245 7.620 -1.000 15.660
7 961 9.230 958 0.088 9.057 9.403 0.000 17.800
8 961 8.106 960 0.104 7.902 8.310 -3.000 17.500
FortVermilion 6 930 8.705 480 0.152 8.407 5.004 -0.500 18.000
7 961 11.197 496 0.128 10.946 11.448 1.500 19.000
8 961 §&.805 496 0.170 8.471 9.140 -3.000 19.500
Lacombe 6 930 7.206 930 0.105 7.000 7.411 -2.500 17.860
7 961 9.077 961 0.094 8.891 9.262 0.800 18.000
8 961 7.738 948 0.109 7.525 7.951 -7.000 16.100
Lethbridge 6 930 8.934 930 0.108 R722 9.146 -2.000 19.800
7 961 11.060 948 0.097 10.871 11.230 0.000 22.000
8 961 10.155 958 0.103 6.953 10.357 -2.500 21.500
Morden 6 930 11.766 930 0.130 11.511 12.021 0.500 25.000
7 961 14.493 961 0.102 14.293 14.693 3.000 25.000
8 961 13.006 959 0.122 12.766 13.246 -0.500 25.000
Onefour 6 930 9.103 930 0.110 8.887 9.319 -0.600 20.500
7 961 11.857 961 0.099 11.662 12.051 4.000 21.700
8 961 11.095 961 0.114 10.872 11.319 -1.000 22.600
Scott 6 930 8.465 930 0.113 8.243 8.688 -1.600 20.500
7 961 10.577 961 0.100 10.382 10.773 1.500 20.000
8 961 9.217 961 0.117 8.988 9.446 -2,000 18.800
Stavely 6 930 5.691 778 0.127 5.442 5.939% -5.600 18.300
7 961 8.257 811 0.135 7.992 8.523 -0.600 20.800
8 961 7.863 815 0.143 7.582 8.144 -4.000 19.700
Vauxhall 6 870 B8.946 856 0.118 8.715 9.177 -0.500 20.400
7 899 10.731 898 0.103 10.528 10.924 -0.300 20.800
8 899 9.742 899 0.114 9.518 9.965 -0.500 19.800

‘confidence level

Data generated by the MEANS procedure of SAS (SAS Institute, 2005).
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Appendix 5. Mean summary statistics for sunshine hours for weather stations in
Alberta, Saskatchewan, and Manitoba during June, July, and August over a thirty-
year period (1975-2005)

Analysis Variable : sunshine

location month N Mean N Std Lower 95% Upper 95% Minimum Maximum

Obs Error CL! for CL for
Mean Mean

Beaverlodge 6 930 7.187 122 0.403 6.390 7.984 0.000 14.800

7 961 7.101 134 0.343 6.422 7.779 0.000 14.100

8 961 6.509 155 0.304 5.908 7.110 0.000 12.700

FortVermilion & 930 7.455 120 0.341 6.779 8.131 0.000 13.300

7 961 6.395 124 0318 5.765 7.025 0.000 13.100

8 961 5.040 124 0.268 4.510 5571 0.000 12.200

Lacombe 6 930 4771 120 0.482 3.817 5.725 0.000 14.800

7 961 6.375 124 0460 5.464 7.286 0.000 14.200

8 961 5.081 124 0407 4.274 5.887 0.000 13.400

Lethbridge 6 930 9.181 513 0.208 8.772 9.591 0.000 15.500

7 961 10.512 558 0.168 10.181 10.842 0.000 15.700

8 961 9.142 558 0.165 8.818 9.467 0.000 14,400
Morden 6 930 . 0
7 261 . 0

8 961 . 0 . . . . .

Onefour 6 930 R8.381 210 0.313 7.764 8.998 0.000 15.700

7 961 10.082 217 0.236 9.617 10.547 0.000 15.500

8 961 8.655 217 0.262 8.140 217 0.000 14.500

Scott 6 930 3.370 120 0.370 2.637 4.103 0.000 11.500

7 961 5.067 124 0.368 4.338 5.796 0.000 11.300

8 961 4.218 124 0.336 3.552 4.884 0.000 10.000

Stavely 6 930 7.367 120 0.438 6.499 8.235 0.000 14.700

7 961 9.848 124 0.323 9210 10.487 (.000 14.500

8 961 7.450 124 0.390 6.684 §.229 0.000 13.200

Vauxhall 6 870 8943 389 0.235 8.482 9.404 0.000 15.500

7 899 10.404 403 0.181 10.049 10.760 0.000 15.300

8 899 B8.599 403 0.188 8.230 8.968 0.000 14.300

lconfidence level

Data generated by the MEANS procedure of SAS (SAS Institute, 2005).
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Appendix 6. Mean summary statistics for precipitation for weather stations in
Alberta, Saskatchewan, and Manitoba during June, July, and August over a thirty-
year period (1975-2005)

Analysis Variable : precip
location month N Mean N Std Lower 95% Upper 95% Minimum Maximum

Obs Error CL* for CL for
Mean Mean
Beaverlodge 6 930 2.368 924 0.201 1.973 2.762 0.000 110.000
7 961 2.400 961 0.189 2.029 2.772 0.000 93.200
8 961 2.046 961 0.156 1.740 2.353 0.000 45.300
FortVermilion 6 930 1.698 480 0.205 1.296 2.100 0.000 41.000
7 961 1.666 496 0.206 1.262 2.071 0.000 54.200
8 961 1.988 496 0.239 1.518 2.458 0.000 43.200
Lacombe 6 930 2.515 930 0.182 2,158 2.872 0.000 50.600
7 961 2.874 961 0.205 2473 3.275 0.000 63.600
8 961 2.324 952 (.216 1.901 2.748 0.000 78.200
Lethbridge 6 930 2.579 930 0.241 2.106 3.052 0.000 77.800
7 961 1.305 961 0.133 1.045 1.565 0.000 43.400
8 961 1.575 961 0.191 1.201 1.949 0.000 91.600
Morden 6 930 2926 930 0.221 2,493 3.359 0.000 56.000
7 961 2.285 961 0.198 1.897 2.674 0.000 82.100
8 961 2.284 961 0.278 1.739 2.829 0.000 150.000
Onefour 6 930 2.171 930 0.181 1.815 2.527 0.000 45.600
7 961 1.221 961 0.119 0.988 1.454 0.000 45.000
8 961 1.201 961 0.123 0.960 1.443 0.000 39.400
Scott 6 930 2.075 930 0.162 1.757 2.392 0.000 54.600
7 961 2.121 961 0.173 1.781 2.462 0.000 59.000
8 961 1.414 961 0.128 1.163 1.665 0.000 38.200
Stavely 6 930 3.439 788 0.331 2.789 4.088 0.000 94,600
7 961 1.991 819 0.201 1.597 2.385 0.000 52.100
8 961 2.280 820 0.235 1.819 2.741 0.000 62.700
Vauxhall 6 870 2410 870 0.220 1.977 2.842 0.000 63.400
7 899 1.129 899 0.107 0.918 1.340 0.000 27.200
8 899 1.242 899 0.129 0.988 1.496 0.000 62.000

keonfidence level

Data generated by the MEANS procedure of SAS (SAS Institute, 2005).
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Appendix 7. June 2003 observed daily weather data for Lethbridge, AB

Date | Max | Min Ppt Sun | Temprange | Temprange | Temp range
temp | temp | (mm) | (hrs) 15-31°C 24-27°C 27-31°C
€0) | €0 (hurs) (hrs) (hrs)

Junel | 224 13.9 5.0 7.2 14 0 0

2| 16.7| 10.7 11.0 1.8 2 0 0

3| 18.6 8.3 0.2 6.5 4 0 0

41 20.1 9.7 0.0 5.4 10 0 0

5] 19.1 7.2 0.6 0.6 6 0 0

6| 14.2 6.3 0.2 3.9 {0 0 0

7| 234 2.4 0.0| 122 14 0 0

8| 207 8.3 2.8 3.5 8 0 0

91 163 109 0.0 3.5 3 0 0
10| 204| 10.8 3.8 4.0 6 0 0
11| 21.0] 104 0.0 7.1 9 0 0
121 24.0 5.2 0.0 11.3 12 1(8.3) 0
13| 26.1 9.6 0.0 9.7 15 2 (13.3) 0
14| 23.1) 10.7 0.0 8.5 12 0 0
15| 242 9.9 0.0| 13.6 12 1(8.3) 0
161 26.5 6.7 00| 13.9 14 5(35.7) 0
171 279 11.8 0.0 13.2 17 7 (41.1) 1(5.9)
18| 32.7| 14.6 04] 11.8 20 2 (10.0) 4 (20.0)
19| 209 16.1 0.6 3.3 22 0 ¢
201 211 12.8 4.2 7.2 11 0 0
21| 19.3 9.5 6.8 7.3 7 0 0
22| 169 7.4 4.8 4.8 2 0 0
23| 14.1 6.1 4.8 1.7 0 0 0
24| 16.9 6.1 0.2 5.8 4 0 0
25| 233 4.8 00| 11.9 11 0 0
26| 253 8.6 0.0 11.1 17 3(17.6) 0
27 234 114 0.0] 10.6 16 0 0
28| 248 | 102 0.0 13.9 12 2 (16.7) 0
29| 303| 11.0 0.0] 13.1 17 2(11.8) 8 (47.1)
30| 31.0| 15.8 00| 124 21 2 (9.5) 9(42.8)

1

of M. anisopliae var. acridum
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Appendix 8. July 2003 observed daily weather data for Lethbridge, AB

Date Max Min Ppt Sun | Temprange | Temprange | Temp range
temp | temp | (mm) | (hrs) 15-31°C 24-27°C 27-31°C
(C) | (O (hrs) (hrs) (hrs)
July 1 27.6 9.5 0.0 13.7 19 7 (36.8)" 1(5.3)
2 23.2 12.0 0.0 12.7 18 0 0
3 24.9 11.7 0.0 12.1 15 4(26.7) 0
4 27.5 7.8 0.0] 12.6 17 5(29.4) 4(23.5)
5 21.4 11.0 3.2 3.3 6 0 0
6 19.6 4.6 0.0] 125 9 0 0
7 25.9 7.9 0.0 122 11 5 (45.5) 0
8 25.4 12.1 0.0 5.1 13 2(154) 0
9 25.6 11.4 0.0 11.8 14 5(35.7) 0
10 24.6 12.3 00| 134 15 3 (20.0) 0
11 31.6 9.8 0.0| 12.9 16 2(12.5) 8 (50.0)
12 34.5 14,2 0.0] 13.2 13 2(15.4) 2(15.4)
13 28.5 14.4 0.0 8.5 22 5(22.7) 4(18.2)
14 26.6 12.1 0.0} 125 20 9 (45.0) 0
15 29.8 12.4 0.0] 13.0 15 4 (26.7) 6 (40.0)
16 32.9 14.0 0.0 9.8 16 2(12.5) 5(31.2)
17 32.9 12.4 0.0] 141 13 3(23.1) 4 (30.8)
18 31.0 10.5 0.0 14.0 15 1(6.7) 4(26.7)
19 28.5 11.7 0.0 12.8 15 3 (20.0) 5(33.3)
20 34.8 12.8 0.0 10.6 10 2 (20.0) 2(20.0)
21 29.0 13.2 0.0 12.5 16 4 (25.0) 6 (37.5)
22 35.3 12.3 0.0 13.0 10 1 (10.0) 2 (20.0)
23 36.9 18.2 0.0 109 15 5(33.3) 0
24 27.0 16.5 0.0 11.1 24 6 (25.0) 0
25 22.1 12.1 0.0 6.0 16 0 0
26 29.4 13.7 0.0 7.6 19 5(26.3) 4(21.1)
27 31.8 11.2 0.0 10.4 12 1(8.3) 5(41.7)
28 29.6 14.0 1.9 11.7 23 3 (13.0) 6(26.1)
29 27.2 13.3 0.0 12,0 17 5(29.4) 3(17.6)
30 31.3 11.9 0.0 7.8 12 4(33.3) 3(25.0)
31 28.5 12,3 0.0 4.3 19 4(21.1) 4(21.1)

“numbers in parentheses represent percentage of total hours available suitable for growth
of M. anisopliae var. acridum
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