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Overview	
  
•  Background	
  on	
  SCN	
  and	
  
resistance	
  in	
  the	
  
Midwest.	
  

•  SCN	
  Uniform	
  Test	
  
results.	
  

•  Efforts	
  to	
  u>lize	
  new	
  
resistance	
  genes.	
  



PI	
  88788	
  Resistance	
  

•  PI	
  88788	
  SCN	
  resistance	
  is	
  overused	
  in	
  the	
  
Midwest.	
  	
  
– >	
  90	
  %	
  of	
  SCN	
  resistant	
  cul>vars	
  carry	
  
resistance	
  from	
  this	
  source.	
  

•  SCN	
  isolates	
  have	
  adapted	
  to	
  PI	
  88788	
  
SCN	
  resistance.	
  
– 70%	
  of	
  the	
  SCN	
  posi>ve	
  soil	
  samples	
  from	
  
Illinois	
  could	
  overcome	
  PI	
  88788	
  resistance.	
  

– Does	
  this	
  mean	
  a	
  looming	
  disaster?	
  



SCN	
  HG	
  Types	
  in	
  Field	
  LocaFons	
  

•  Northern	
  Regional	
  Soybean	
  Cyst	
  
Nematode	
  Tests.	
  
•  Managed	
  by	
  Troy	
  Cary	
  with	
  
collabora>on	
  from	
  breeders	
  
throughout	
  the	
  North	
  Central	
  US.	
  

•  Funded	
  by	
  USB.	
  
•  SCN	
  egg	
  number	
  and	
  HG	
  type	
  
tested	
  from	
  soil	
  samples	
  from	
  
each	
  environment.	
  
•  Alison	
  Colgrove,	
  Terry	
  Niblack,	
  and	
  
Suzanne	
  BissonneTe.	
  



2012	
  SCN	
  Uniform	
  Test	
  LocaFons	
  
	
   	
   	
   	
   Female	
  Index	
  (	
  %	
  of	
  Lee	
  74) 	
   
	
   	
   	
   Eggs/ HG	
  1	
   HG	
  2 HG	
  3 HG	
  4 HG	
  5 HG	
  6 HG	
  7 
	
   Loca>on HG	
  Type 100cc Peking 88788 90763 437654 209332 89772 Cloud 
IA Lawler 2.5.7 680 0 18 0 0 13 0 40 
IA Leighton 2.5.7 400 1 20 0 0 24 1 29 
IA Mason	
  City 2.5.7 400 3 24 0 0 27 0 33 
IA Musca>ne 2 320 0 11 0 0 8 0 9 
IA Nevada 1.2.5.6.7 440 17 23 0 0 17 13 29 
IA Urbana 7 520 0 3 0 0 1 0 13 
IL Arthur 2.5.7 440 2 31 0 0 21 0 53 
IL DeKalb	
   1.2.5.7 920 11 11 0 0 12 0 11 
KS ManhaTan 2.7 600 0 19 0 0 8 0 18 
MI Decatur 2.5.7 6560 5 16 0 0 13 2 25 
MN Gaylord 2.5.7 280 0 16 0 0 25 0 34 
MN Lamberton 2.5.7 1640 1 25 0 0 34 0 44 
MN Rosemount 2.5.7 1440 0 14 0 0 17 0 41 
MN Waseca 2.7 280 1 10 0 0 8 1 13 
MO Clarkton(sand) 1.2.5.6.7 280 33 41 3 0 31 10 37 
MO Columbia2 2.5.7 360 2 16 0 0 14 4 17 
ND Dwight 7 2120 0 5 0 0 7 0 30 
ON Chatham 2.5.7 3860 0 22 0 0 17 0 35 
ON Harrow	
   2.5.7 1680 3 15 0 0 22 0 38 
SD Beresford1 0 200 0 1 0 0 1 0 10 
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Mean	
  FI	
  on	
  PI	
  88788	
  for	
  
HG	
  2	
  isolates	
  is	
  19	
  



Impact	
  of	
  SCN	
  Resistance	
  on	
  Yield	
  

•  Northern	
  Regional	
  SCN	
  Tests.	
  
•  Yields	
  of	
  MG	
  II	
  prelim	
  test.	
  

•  39	
  entries.	
  
•  Rela>ve	
  yield	
  trends	
  for	
  genotypes	
  that	
  are	
  
SCN	
  suscep>ble	
  and	
  with	
  resistance	
  from	
  
either	
  PI	
  88788	
  and	
  PI	
  437654	
  (Hartwig).	
  
•  49	
  MG	
  III	
  environments	
  from	
  2010-­‐2012.	
  
•  70	
  MG	
  IV	
  environments	
  from	
  2008-­‐2012.	
  

	
  



RelaFonship	
  Between	
  Resistance	
  (GH	
  
HG	
  0)	
  and	
  Yield	
  (Field)	
  in	
  MG	
  II	
  Test	
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soil	
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Average	
  is	
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  eggs	
  /	
  100	
  ml	
  soil	
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Yield	
  of	
  MG	
  III	
  Lines	
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Yield	
  of	
  MG	
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New	
  Sources	
  of	
  Resistance	
  

•  Need	
  new	
  sources	
  of	
  
resistance	
  genes.	
  

•  Focus	
  on	
  two	
  resistance	
  
QTL	
  from	
  Glycine	
  soja	
  PI	
  
468916.	
  
– cqSCN-­‐006	
  
– cqSCN-­‐007	
  



Resistance	
  of	
  Lines	
  in	
  a	
  BC4	
  PopulaFon	
  
SegregaFng	
  for	
  G.	
  soja	
  QTL	
  (HG	
  Type	
  0)	
  	
  



Effects	
  of	
  Resistance	
  Gene	
  
CombinaFons	
  (Prakash	
  Arelli)	
  

SCN Isolate 

LY1 R1 
(PA1) 

R2 
(PA2) 

R3 
(PA3) 

R5 
(PA5) 

2 G. soja 71 16 54 27 40 

PI88788 (LD00-3309) 48 30 76 28 42 

2 G. soja + 88788 29 16 43 4 10 
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Fine	
  Mapping	
  G.	
  soja	
  QTL	
  
Myungsik	
  Kim	
  

•  cqSCN-­‐006	
  on	
  chr	
  15	
  (LG	
  E).	
  
•  Tested	
  2,898	
  backcross	
  plant	
  tested	
  with	
  flanking	
  
markers.	
  

•  Progeny	
  from	
  20	
  recombinant	
  plants	
  tested	
  for	
  
SCN	
  resistance	
  and	
  gene>c	
  markers	
  

•  cqSCN-­‐007	
  on	
  chr	
  18	
  (LG	
  G).	
  
•  Tested	
  1,668	
  backcross	
  plants	
  with	
  flanking	
  
markers	
  

•  Progeny	
  from	
  18	
  recombinant	
  plants	
  tested	
  for	
  
SCN	
  resistance	
  and	
  gene>c	
  markers.	
  



Chromosome	
  18	
  QTL	
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PosiFon	
  on	
  Chr.
18	
  (bp)‡	
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Sa_288	
   55,407,119	
   S§	
   S	
   S	
   S	
   S	
   S	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
  
BARCSOYSSR_18_1551	
   55,658,334	
   S	
   S	
   S	
   S	
   S	
   S	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
  
BARCSOYSSR_18_1570	
   56,037,903	
   H	
   H	
   H	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
  
BARCSOYSSR_18_1588	
   56,364,465	
   H	
   H	
   H	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
  
BARCSOYSSR_18_1593	
   56,423,682	
   H	
   H	
   H	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   H	
  
BARCSOYSSR_18_1600	
   56,482,347	
   H	
   H	
   H	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   H	
  
BARCSOYSSR_18_1603	
   56,568,347	
   S	
   H	
   H	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   H	
  
BARCSOYSSR_18_1605	
   56,569,542	
   S	
   H	
   H	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   H	
  
BARCSOYSSR_18_1614	
   56,696,421	
   S	
   S	
   H	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   H	
  
BARCSOYSSR_18_1626	
   56,966,941	
   S	
   S	
   H	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   H	
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   57,040,422	
   S	
   S	
   S	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
   S	
   S	
   S	
   S	
   S	
   S	
   H	
  
BARCSOYSSR_18_1641	
   57,134,393	
   S	
   S	
   S	
   H	
   H	
   H	
   H	
   S	
   H	
   H	
   S	
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Conclusion	
  
•  PI	
  88788	
  overused	
  resistance	
  source.	
  

•  This	
  resistance	
  s>ll	
  generally	
  working	
  well.	
  
•  Yield	
  advantage	
  for	
  SCN	
  resistance	
  can	
  be	
  
shown.	
  

•  Difficult	
  to	
  show	
  general	
  yield	
  advantage	
  of	
  PI	
  
437654	
  resistance.	
  

•  Two	
  SCN	
  resistance	
  QTL	
  from	
  G.	
  soja	
  can	
  
improve	
  resistance	
  from	
  PI	
  88788.	
  

•  G.	
  soja	
  QTL	
  were	
  fine	
  mapped.	
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Yield	
  Test	
  of	
  a	
  BC4	
  PopulaFon	
  
SegregaFng	
  for	
  G.	
  soja	
  Resistance	
  

Yield 

Linkage  
Group 

P>F G. soja G. max Other 
significance 

E 0.006 46.6 45.4 Later mat. 
(0.75 days) 

G 0.004 46.8 45.4 Greater lod. 
(0.15 units) 



Research	
  Themes	
  
•  Understand	
  the	
  
importance	
  of	
  SCN	
  
resistance.	
  

•  Study	
  SCN	
  resistance	
  
genes	
  	
  

•  Breed	
  for	
  SCN	
  resistance	
  
with	
  an	
  emphasis	
  on	
  new	
  
resistance	
  sources.	
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Effects	
  of	
  Resistance	
  Gene	
  
CombinaFons	
  (Prakash	
  Arelli)	
  

SCN Isolate 

LY1 R1 
(PA1) 

R2 
(PA2) 

R3 
(PA3) 

R5 
(PA5) 

2 G. soja 71 16 54 27 40 

PI437654 (LD00-2817) 72 1 14 1 4 

2 G. soja + 437654 39 0 7 0 1 
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2 G. soja 71 16 54 27 40 

PI437654 (LD00-2817) 72 1 14 1 4 
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Impact	
  of	
  SCN	
  Resistance	
  on	
  Yield	
  
Jake	
  Delheimer	
  

•  Can	
  we	
  detect	
  the	
  
effects	
  of	
  resistance	
  
alleles	
  in	
  field	
  
environments?	
  

•  Tested	
  NILs	
  
segrega>ng	
  for	
  rhg1.	
  
•  Yield	
  
•  SCN	
  reproduc>on	
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