Field evaluation of sunflower hybrids and breeding lines for resistance to Sclerofinia head rot
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KEY The commercial oilseed hybrids Syngenta ‘3990 NSICL/DM', Syngenta 'NX24122', Seeds 2000 'Camaro’, Seeds 2000 ‘Camaro II', Syngenta
‘NX24123', Croplan ‘343 DMR HO', Seeds 2000 ‘Cobalt II', Seeds 2000 ‘Torino', and Seeds 2000 ‘Cobalt’ performed well. These hybnds
axhibiled stabisically significant reduchions in head rot incidence andfor severity index relative lo the most susceplible enines n at least 2 of 4 inals
= Syngenta 3990 NSICUDM and Seeds 2000 ‘Coball exhibied signiicantly reduced suscephbibty % Sclercbria head rol o 4 of 4 Inals in which they were lesled n
2012 In tnals conducted i Carngion, Langdon, and Oakes, they exhibiled sisiisiically signéicant reduchons i head rot refative to fhe most susceplible entnes
= Syngents NX24122, Syngents 'NX24123", & Croplan “343 DMR HO' exhibied sgndicantly reduced suscepbbity % Sclerobrua head rol m 3 of 4 inals in which they
were lestad in 2012 In Oakes and Carrington but not Langdon, they exhiiled significantly reduced susceptbility 1o head rol relative lo fhe most suscaplible entries
= Seeds 2000 'Camaro I and Seeds 2000 'Coball II' exhibied signécandy reduced suscephbility to Sclerolines head rot in 2 of 4 tnals in which they were tested n
2012 I both tnals conducled Carnnglon, they exhibiled sharp, stabstically significant reduchons m Sclerolinia head rot relative 1o the most susceplible entnes
= Seeds 2000 'Camaro’ and Seeds 2000 Tonno' exhwbiled significantly reduced suscephbility to Sclerobnz head rol in 1 of 1 nals m which they were tesled n 2012
In a su-rephcale tnal conducted m Camnglon, ey exhibited sharp, stalisically signdicant reducbons in Sclerotinia head rot relative o the suscaplible checks.
The commercial non-oll hybrid Genosvs 12GCF05 performed well. In e Inal conducled in Langdon, in one of two tals conducted in Carringlon, and in the combined
analysis across both tnals conducted in Camngton, it exhibded sharp, stabsbically signibicant reducbons in Sclercbmia head rot refative o the most susceplble enines

Multiple experimental hybrids and breeding lines exhibited significantly reduced susceptibility to Sclerctinia head rot relative to the susceptible checks.
The slrong performance of the non-oil expenmental entries Seeds 2000 X2793" and Seeds 2000 X3293 1s parboulardy notable

FINDINGS:

Carrington, ND -

A Seplember 19, 2012 Oclober 17 and 19, 2012
large (six-replicate) screening tral Scloroteis rrmeersn
Sclerotinia  head rot Sclerotinia  head rot
Within-column means followed Sample headrot  saverty  Samplo headrot  severity
by different letters are size”  Incidence’ index” size®  incidence”  Index !
"gnmanuy different Entry Cotivar status Type plants peroent Q5 pants  percent 05
(P <005 Tukey mukiple 1 Syngenta ‘NX24121° expenmental oil 203 21ad* O0T5ac* 211 Nad* 098 an"°
comparnson procedure) 2 Syngenta ‘NX24122' commersaly avafablz ol 168 2a 0.05 8 " 1ad 006 b
3 Syngenta ‘NX24123" commarcialy avalable oll 109 $a 020 a 200 Sab 0.26 a2
4 Syngenta ‘3350 NSICLIDMW' commarcialby avatable ol 227 1a 0023 244 1a 0042
5 Genosys “12GCF0S commercially avalatio  non-oll 55 Ta 0122 L) 16 24 0.80 ah
i Genosys “12GCFOT" commercialy avalable nonoll 7. Wbod 157 cd 85 Q4 209 gh
7 Genosys "12GCF09 commercialy avalatie  non-oll 5 20 ad 0.79 abc 51 25 a4 123 dh
B Genosys 'M12-223R" exparmental ol 113 2 ad 0.70 ate 3 29 bed 141 8h
9 Ganosys 'M12-193R" expenmental ol 1[04 12a 043 abc 130 20 54 099 a-h
10 Genosys ‘M12-213R’ expermental oll 155 10 ab 04030 15 0% 0.46 a0
11 Genosys 'M12:203R' experimental ol 155 2 ad 0.82 sbc 156 244 107 bh
12 Genosys M12.217R' experamental ol 18 ard 215¢ 169 a4 210 h
13 Genosys M12-187R" expecimental ol 123 30 ad 143 bed "2 25 ad 125 dh
14 Ganosys "‘M12-189R’ expermental oll 19 20 ad 0.78 atc 15 18 a4 0489 ah
15 Genosys W12-199R' expeemental ol 155 2 ad 0.87 abc e " 2 064 ag
16 Genosys ‘W12.200R’' expermantal ol 137 10 ab 042 abc 153 12 abc 059 ag
17 Gemosys 'M12:219R" wxpermental ol 115 Dad 0.83 abc 143 17 a4 0.84 ah
18 Mycogen 'E101163' expermontal ol 149 2asd  085ac 1R 26 ad 142 0h
18 Mycogen 'E1013231' expermental of 162 ia 0112 161 S® 021 ad
20 Mycogen ‘E411501" expanrental ol 18 16 abe 041 abe 187 16 a4 0.80 a-h
21 Seeds 2000 'X3293' expenmental non-oll 174 10 ab 0.37 sbc i 1 atc 0.50 af
22 Seeds 2000 X279’ exparmental nonoll 144 8ab 015a 156 S 038 ae
23 Seeds 2000 X219 oxporimental non-oil 146 13 ab 029 nr 16 ad 0.80 a-h
24 Seeds 2000 ‘Cobalt i commercially avalatie ol 211 6a 0.26 on T® 033 e
25 Seeds 2000 ‘Camaro I' commercialy availatie ol 200 da 011 a N L 0.18 sd
26 Seeds 2000 ‘Cobair’ commercialy avalstie ol 1w 11ad 0.50 abc 1w " 2c 0.56 ae
27 Seeds 2000 Toring' commercially avalable ol 186 8ab 027 & 15% ' 042 ae
28 Seeds 2000 ‘Camaro’ commercially avalatie ol 150 ia 008 3 il 22 0.08 abc
29 Croplan "343 DMR HO' [resistant check) commercialy avalatlo od 166 Ta 0132 164 6 0.27 a0
30 Crophan 305 DMR NS° (suscepsble check) commercially avalatie ol 180 36 bod 157 cd 177 38 co 183 fgh
31 Mycogen "SN2TOCLDM' (susceptitie check]  commercisly sviluble ol 157 42 od 1.56 cd 166 Q24 196 gh
538 6.00 57 874
< 0.0001 <0.0001 < 00001 <0,0001
806 893 736 56.3
“Sample size: The tobal number of plants evaluated for Scertinia hed rof 30rss ol six rephcates of e expenment. Plants extibiing damage from sunfiows midge

were excluded from the anslysis

Yincidence of plants exhibiting symptoms of Sclerotinia head rot. Planks exhititing damage %om sunfiower midoe were excluded fom he analysis: ctherwise, ol
plants in each row weee ovaluated

* Sclerotinia head rot severity index: The average Sclerotinia head rot seventy induding non-diseased heads. Each plant in each row was evaluated on a 0 to 5§ scale
0 = no Schorotinia head rot, 1= 1 1o 25% of head exhibiting symptoms of Sclaroting head rot, 2 = 26 to 50% of head oxhibiting symptoms of Sclercting head rot, 3= 85110
75% of head exhibiing symptoms of Sclesotinia head rot. 4 = 76 %0 99% of head exhiditing symptoms of Sclerotinia head rot. and § = 100 of head exhibiting Sclerctinia
head ot Plants axtvbiting damage from sunflower midge were exchaded from the analysis

* Within-column maeans followed by different letters are significantly different (alpha = 0 05, Tukey mutiple companson procedun)

1 In order to meet meet model assumptions of narmality and b Ll Y, analysis of vari was conducted on the natural-log transformation of the
original data JLN(x « 1)) For ease of interp tro moans are roported as the i d percent des
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Multi-location screening results:

SCLEROTINIA HEAD ROT INCIDENCE (percent)

Two Irials con fir

Camngton (b replicates and 4 rephcates), onetal conducted n Langdon (4 replicates), & one nal conducted in Oakes (4 repl

Results from the trial conducted in Langdon, ND should be treated cautiously. The moculaion profocol followad at this focation in 2012 1 likely to have produced
moderalely biased resulls. Alihough all plants i 3l enines were moculated duning bioom, enines were at diflerent stages of bioom at the ime of inoculalion.  Sunfiowers
difer in suscaptibiity to Sclercinia head rof at dflerent growth stages, and inoculating 2 diffierent stages of bloom may resukt in misrepresentaions of e true relsbve

susceptibiity of difierent anines

In all other trials, inoculations were conducted over multiple dates such that all plants in all entries were inoculated twice at earfy bloom (approx 20 lo 40% of
the disk flowers open or compleled bloom) at twice at mid- to late blooom (approx 50 o B0% of the disk flowers open or compisted bloom). Research conducied lo-
dale suggests thal this inoculaion method results in unbiased Sclerolinia head rot suscaplibilty assessments

Within-column means followed by different letters COMBINED DATA:  Carrington,ND:  Carrington, NO: Langdon, NO: Oakes, ND:
are significantly different. Carrington (10 reps)  Trial #1 (6 replicates) Trial #2 (4 replicates) 4 replcates 4 replicates
(P<0.05; Tukay muliple companson procedure) Oct.17819,2012  Oct 19,2012 Sept 28,2012 Sept 104 14,2012
Sclerotinia Sclerotinia Sclerotinia Sclerotinia Sclerotinia
Sample headrot  Sample headrot  Sample headrot  Sample headrot  Sample head rot
size’ incidence’ size’ Incidence’ Se’ incidence’ size” Incid”  size’ incidence’
Entry Cultivar status Type  plants  percent plants  percent plants  percent plants  percent plants  percent
Syngenta ‘3990 NSICL/OW' commercially avallable oil an 3a* 246 1a* 135 Sab* @ 1ab* 59 1"na*
Syngenta ‘NX24122' commercially avalable oil ki) 3a 199 1a 132 Sab 8 7 abe 65 9a
Mycogen "E101321" expenmental oil 280 4 ab 161 53 119 3a 82 0s 70 3a
Seeds 2000 "Camaro I commercially availsble ol KX 7 abe 204 4z 129 11 ad 84 6 abc 69 35 ad
Syngenta 'NX24123' commercialy available ol 353 8ad 200 5a 153 11ad 83 4 abc 65 9a
Croplan 343 DMR HO (reswst check)  commercialy avalable  oil 288 Bad 164 6a 124 11 a4 78 T abe " 6a
Seeds 2000 'X2793' expermental non-oll 249 9ad 156 9a 83 9 abe 63 43c &4 14350
Seeds 2000 "Cobalt I commercially available oil 339 9ad 211 Ta 128 12 ad 84 16 abe 78 1Ba
Soeeds 2000 'X3293° axpanmentat non-oil 372 10 ae 177 f1ad 135 10 ad 77 19 abe 67 6a
Seeds 2000 'Cobalt’ commercially avaiable oil 2 1ae 194 f1ad 133 1 ad 73 1 64 8a
Genosys 'M12:213R expanmental oil an 12 3¢ 156 10 115 16 a¢ 74 M 5 0a
Genosys "12GCF0S' commercially avaiable non-oil 106 132¢ 63 16 abc 43 8 abc 51 e 59 25 a4
Seeds 2000 'X2193' expenmental non-oll 240 13ae 137 16 abc 103 8 abc 74 24 be 63 H4ad
Mycogen "E411501" expanmentat ol 259 15 26 187 18 abc 112 10 ad 76 9 abc s 10a
Genosys "M12-193R’ expenmentad oil 214 17 ae 130 20 abe &4 13 ad 64 9 abc 67 s
Syngenta ‘NX24121' expanmental oll 351 20 af 211 21 abe 140 20 ae 94 § abe 0 17a
Genosys "M12-187R’ expenmental oil 235 4 b4 142 25 abe 83 23 ae 69 12 abe 59 59 cd
Mycogen "E101163° expenmenta oil 258 2T eg 152 26 abc 106 30 af 63 11 abe 63 e
Genosys 'M12-203R" expenmental oil 252 2 4dqg 159 24 abe 83 36 cf 63 27 & 70 22 abe
Genosys "12GCF0Y’ commercially avaladle non-olf 10D Hely 51 25 abc 43 39 gef 4] 13 abc 62 30 ad
Genosys 'M12:223R exparimental ol 207 3 ofg 31 29 abc 76 Al 50 36 abc 63 52 bed
Genosys "12GCFOT' commercialy available non-oll 106 39 4g 65 42¢ 43 34 b1 60 Nave 45 62 ¢
Mycogen 8N270CLDM (susc. check) commercially avalable ofl an 429 196 42c 115 44 of 4 12 abe 65 26 ad
Genosys 'M12:217R’ expanmental oil 277 Mg 169 ac 108 45 of 75 22 e L) 50 bed
Croplan 305 DMR NS (susc. check)  commercially avalable oil 284 49 172 38 be 112 531 71 45¢ 72 25 ad
11.08 580 7.18 422 6.07
< 0.0001 < 0.0001 <0.0001 <0.0001 < 0.0001
673 731 553 508 646

*Sample size: The total number of plants evaluated for Sclercsinia head rot across all replicates in the comesponding irials). Plants exhibiting damage from sunflower midge were axcluded from

the analysis

YIncidence of plants exhibiting symptoms of Sclerotinia head rot. Plants exhibiting damage from sunflower midge were excluded from the analysis; otherwise, all plants in each row and across

all replicates were evaluated

* Within-column means followed by different letters are significantly different (alpha = 0.05; Tukey mulbple comparson procedure)

% In order to meet meet model assumptions of normality and homoskedasticity, analysis of variance was conducted on the natural-log transformation of the original data [LN{x + 1}}.
For ease of interpretation, treatment means are reported as the untransformed percent disease,
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Multi-location screening results
SCLEROTINIA HEAD ROT SEVERITY INDEX (0 to 5 scale)

[wo mnals

conducted n Camngton (6 rep

and 4 re
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e nal «
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Results from the Langdon location should be treated cautiously. The inoculabon protocol followed at #ws locabon m 2012 1s likely to have produced moderalely
biased resuls. Athough all plants n all enfnes were inoculated dunng bloom, enfnes were &t dfferent stages of bioom al the tme of noculsion  Sunflowers difler in

syscephbility Yo Sclerolinia head rot al diflerent growth stages, and inoculaling al difisrent stages of bloom may resull in misreprasentabons of the kue refative

suscapibility of difierent entnes

In all other trials, Inoculations were conducted over multiple dates such that all plants in all entries were Inoculated twice at early bloom (approx. 20 to 40% of
the disk fowers open or compleled bloom) at twice at mid- to late blooom (approx 50 to 80% of the disk fowers open or compleled bloom). Research conducted to-
dale suggesis thal this inoculabon method resulls n unbiased assessments Sclerolima head rol suscephibdity assassments

Within-column means followed by different letters COMBINED DATA:  Carrington, ND:  Carrington, ND: Langdon, ND: Oakes, ND
are significantly different. Carrington (10 reps)  Trial #1 (6 replicates) Trial #2 (4 repiicates) 4 rephcates 4 replicates
(P <0.05, Tukey mulbple companson procedure) Oct 17819,2012  Oct, 19, 2012 Sept 28,2012 Sept 104 14,2012
Sclerotinia Sclerotinia Sclerotinia Sclerotinia Sclerotinia
head rot head rot head rot head rot head rot
Sample severity ~ Sample severity = Sample severity = Sample severity = Sample severity
size’  index” size* index'!  size® index'' size’ index'' size’ index?
Entry Cullivar status Type plants QOto§ plants  Oto5 pants 0Oto5 pants Q%05 plants D05
Syngenta '3990 NSICLDW commercially availsble  oll 381 012a" 246 0.04 3* 135 024 3* 99 0.02a° 59 0.50 a*
Syngenta 'NX24122' commerciaily availadble oll 231 013 a 199 0.06 ab 132 025a 83 0.13 ab ] 037 a
Mycogen ‘E101321° expermantal oll 280 0147 a 161 0.21 abe 119 012a 82 0.00 a 70 013 a
Seeds 2000 ‘Camaro II' commercially available ol 333 0.31 ab 24 O0f8adbc 129 050ab & 0.18 abe 9 1,85 abe
Syngenta 'NX24123' commercially available ol 353 0.38 abc 200 0.26 a-d 153 0.55 abc 83 0.04 5 65 028 a
Croplan 343 DMR HO (resist. check)  commercally available ol 288 0.37 abe 164 0.27 a4 124 0.51 abe 78 0.22 abe 71 0252
Seeds 2000 'X279%' experimental non-oil 249 0.39 abc 156 038 ad a3 0.39 ab 63 145 bo 64 0.57 abc
Seeds 2000 ‘Cobalt I commercially available ol 339 0.43 abc 211 033 54 128 0.59 abc 84 0.54 abe 78 0.69 abc
Seeds 2000 'X3293' experimental nonoll 312 0.49 anc 177 050 ae 135 0.46 ab 4 0.49 abc 67 0212
Seeds 2000 'Cobalt’ commercially available  oil 27 0.55 ad 194 0.56 a4 133 0.54 abc 73 0.03 a 64 0222
Genosys 'M12-213R’ expermental oll 2 0.57 a4d 156 046 a4 115 0.74 a2 4 145¢ 59 046 2
Genosys "12GCF05' commercially available non-oll 106 0.65 ad 63 0.80 af 43 0.42 ab 51 0.00 & 59 1.10 abe
Seeds 2000 'X2193' expenmental non-oll 240 064 ad 137 080 ad 103 0383ab 71 0.77 abe 63 038a
Mycogen E411501' expenmental oil 29 068ad 187 080 ad 112 051 ab 78 0.31 abe ” 0.48 a0
Genosys ‘M12-193R" experimental oil 24 0.85 ad 130 099 adf 84 0.64 ad 4 0.30 abc &7 039 a
Syngenta 'NX24121 expenmental oil 351 098 ae 211 0.98 af 140 0.96 af 43 0.18 abc 70 0.73 abe
Genosys ‘M12-187R’ expenmental oil 235 119 b 142 1.25 of 83 109 af 69 0.50 abc 59 281 ¢
Mycogen "E101163' expenmental oil 258 1.26 bf 152 112 ¢ 106 147 bf 63 0.30 abe 83 0.45 &b
Genosys 'M12-203R’ expenmental oll 252 132 ¢4 159 1.07 b 83 169 bf 63 1.18 abc 10 1.01 anc
Genosys "12GCF09' commercially avalable non-oil 100 1.52 dot 51 1.23 cf 49 194 ¢4 71 0.55 abe 62 1.38 abc
Genosys "‘M12-223R’ expenmental oil 207 148 def 131 1.41 def 76 1.62 b 50 1.52 abe 63 248 be
Genosys "12GCFOT commercially available non-oil 108 192 ¢f 65 2091 43 166 bf 60 1.01 abe 46 261¢c
Mycogen 8N270CLDM (susc. check) commercially avaitabie ol 3 2041 196 196 1 115 2.15 def 74 0.23 abe 85 1.08 abc
Genosys ‘M12-217R' expenmental oil n 2141 169 2101 108 2.20 of 75 0.64 abc 74 236 be
Croplan 305 DMR NS (susc check)  commercially availabla  oil 284 2171 172 183 of 112 266 1 71 157 ¢ 72 1.15 abc
172 77 783 412 550
< 0.0001 <0.0001 <0.0001 < 0.0001 <0,0001
66.5 554 409 792 553

“Sample size: The total number of plants evaluated for Sclerotinia head rot across all repicates in the comesponding triaks). Plants exhibiting damage from sunfiower midge were excluded from
the analysis

* Sclerotinia head rot severity index: The average Sclerotinia head rot severity including non-diseased heads. Each plant in each row was evaluated on a 0 1o § scale: 0 = no Sclerotinia head
rol, 1=110 25% of head exhibiting symptoms of Scleroting head rot, 2 = 26 to 50% of head exhibiting symptoms of Sclerotinia head rot, 3 = 51 10 75% of head exhibiting symptoms of Sclerotinia
head rot, 4 = 76 %o 99% of head exhibiting symptoms of Sclerotinia head rot, and 5 = 100% of head exhebiting Sclerotinia head rot. Plants exhibiing damage from sunflower midge were excluded
from the analysis

* Within-column means followed by different letters are significantly different (aipha = 0.05; Tukey multiple companson procedure)

$ In order to meet meet model assumptions of normality and homoskedasticity, analysis of variance was conducted on the natural-log transformation of the original data [LN(x + 1)|.
For sase of interpretation, treatment means are reported as the untransformed percent disease.
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Locations of trials: NDSU Carrington Research Exiension Center, Carrington, ND (47.5083 -89.1314); Oakes Irrigation Research Site of the
NDSU Carrington Research Extension Center, Oakes, ND (46.0676,-88.0217); NDSU Langdon Research Extension Center, Langdon, ND
(48.7548,-98.3385).

GPS coordinates of trial: 47.508302-99.131399

Randomized complete block design

Replicates: In a 31-entrytrial conducted in Carrington, six replicates were conducted. In 25-entry trials conducted in Carrington, Langdon and
Oakes, four replicates were conducted.

Row spacing: 30inches / Rows per plot: 1

Seeded plot size: one row, 35 feetlong (Carrington trials); two rows, 15 feet long (Langdon); one row, 20 feetlong (Oakes)

Final plot size after alleys were cut: one row, 29 feetlong (Carrington trials); two rows, 11 feet long (Langdon); one row, 17 feetlong (Oakes)
Previous crop: spring wheat (Carrington), spring wheat (Langdon), spring wheat (Oakes)

Planting date: June 5, 2012 (Carrington); May 31, 2012 (Oakes); May 14, 2012 (Langdon)

Seeding rate: 2.8 seeds/linearfootof row = 48,000 seeds/ac

Final plant population: 1 plant every 10 inches of row = 21,000 plants/ac

** The final plant population was achieved by manually thinning the sunflowers at the V2 to V4 growth stage {two to four true leaves).
Inoculation methods:

** Spore solutions were prepared by adding laboroatory-grownascospores of Sclerotnia sclerotiorum to water and adding a few of Tween 20.
The spore solutions were adjusted such that hand-held spray bottles delivered 15,000 spores per spray, and inoculations were conducted by
applying three squirts of the spray bottle (15,000 spores) to the front of each head.

** When the first heads reached R5.2 (20% of the head area flowering or already flowered), all heads that were at growth stage R5.2 or higher
were inoculated, and a dot of spray paint was placed on one of the upperleaves indicating that the plant has been inoculated.

** Two fo three days later, every head that was inoculated at the first inoculation date was inoculated again, and a second spray paint dot was
applied to the previously marked leaves. Spores were also applied to all plants that had reached or passed the R5.2 growth stage but had not
been previously inoculated, and these plants were marked with spray paint. This processed continued every one to six days until all plants had
beeninoculated twice during the RS growth stage. No plants were inoculated more than twice.

** Inoculations were conducted August8 (1:00-3:00 pm), August 10 (1:00-3:00 pm), August 15 (1:00 pm - 5:00 pm), August 17 (8:00am - 6:00
pm), August 20 (10:00 am - 3:00 pm), August 22 (8:30 - 11:30 am), August 27 (10:00 am to 12:00 pm), and August 30 (8:30am) in Carrington,;
July 27, July 30, August 1, August 6, August 8, and August 10 in Oakes; Aug. 6, Aug. 8, and Aug. 10 in Langdon.

Disease assessments: Sclerotinia head rot was assesed on at the RS growth stage (physiological maturity) on October 17 and 19 (Carrington
frial #1), October 18 (Carrington frial #2), September 28 (Langdon). and September 10 and 14 (Oakes). Each plantin each row was evaluated on
a0 to 5 scale: 0= no Sclerotinia headrot, 1 = 1 to 25% of head exhibiting symptoms of Sclerotinia head rot, 2 = 26 to 50%of head exhibiting
symptoms of Sclerotinia head rot, 3 = 51 to 75%of head exhibiting symptoms of Sclerotinia head rot, 4 = 76 to 9% of head exhibiting symptoms
of Sclerotinia head rot, and 5 = 100% of head exhibiting Sclerotinia head rot. Plants exhibiting damage from sunflower midge were excluded from
the analysis.

This trial was not harvested.

Statistical analysis: Data were evaluated with analysis of variance . The assumption of consiant variance was assessed by plotting residuals
against predicted values, and the assumption of normality was assessed with a normal probability plot. To meet these assumptions, a
systematic natural-log transformation [LN{x+1)]was applied to the disease incidence and disease severity index data. Single-degree-of-freedom
contrasts were performed for all pairwise comparisons of isolates; to control the Type | errorrate at the level of the experiment, the Tukey multiple
comparison procedure was employed. Analyses were conducted with replicate and treatment as main factor effects, and they were implemented
in PROC GLM of SAS (version 9.2; SAS Institute, Cary, NC).

FUNDING: This project was funded by
the USDA National Sclerotinia Initiative, Genosys LLC, Seeds 2000, Syngenta, and Mycogen Seeds.

IMPORTANT NOTICE:

= Variety performance differs in response to environmental conditions, agronomic practices, and biotic and abiotic stresses including diseases.

= This report summarizes variety performance as tested at the NDSU Carrington Research Extension Center and NDSU Langdon Research
Extension Centerin 2012 under the conditions partially summarized in the methods section (above).

= Variety performance may differ under other conditions; when choosing varieties, always evaluate results from multiple trials.

= This reportis shared for educational purposes and is not an endorsement of any specific products.



