
The	
  REAL	
  story	
  behind	
  SDS-­‐
glyphosate	
  interac:ons	
  

Kiersten	
  Wise,	
  Purdue	
  University	
  
kawise@purdue.edu	
  

765	
  496-­‐2170	
  



Sudden	
  Death	
  Syndrome	
  (SDS)	
  
•  Caused	
  by	
  fungus	
  Fusarium	
  
virguliforme	
  	
  

•  Primarily	
  a	
  problem	
  in	
  
Midwest	
  

•  First	
  reported	
  in	
  U.S.	
  in	
  1971	
  
–  Indiana	
  in	
  1985	
  

	
  
•  Can	
  severely	
  impact	
  yield	
  	
  



Symptoms	
  
•  First	
  appears	
  in	
  patchy	
  
areas	
  in	
  field	
  

•  Yellowing	
  or	
  dieback	
  
common	
  

•  OZen	
  first	
  no:ced	
  in	
  
low	
  areas	
  or	
  heavy	
  soils	
  
–  Compacted	
  fields	
  



Symptoms	
  
•  Chloro:c	
  leaf	
  :ssue	
  can	
  become	
  necro:c	
  

•  Younger	
  leaves	
  are	
  affected	
  first,	
  usually	
  have	
  
most	
  pronounced	
  symptoms	
  



Symptoms	
  

•  Leaves	
  can	
  drop—will	
  
s:ll	
  have	
  pe:ole	
  
a]ached	
  to	
  the	
  stem	
  

•  Reduced	
  seed	
  size	
  and	
  
pod	
  abor:on	
  common	
  
with	
  severe	
  infec:ons	
  



Stem	
  symptoms	
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  SDS	
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Increasing	
  levels	
  of	
  SDS?	
  
•  Farmers	
  have	
  reported	
  more	
  SDS	
  in	
  recent	
  
years	
  
– 2010	
  especially	
  severe	
  across	
  Midwest	
  

•  Reports	
  of	
  disease	
  even	
  in	
  dry	
  years	
  

•  Reports	
  of	
  disease	
  on	
  varie:es	
  rated	
  as	
  
moderately	
  resistant	
  or	
  resistant	
  to	
  disease	
  





What	
  prompted	
  this	
  ques:on?	
  

h]p://www.thepeoplesvoice.org,	
  Feb.	
  20th,	
  2011	
  

Claims	
  and	
  concern	
  by	
  food	
  safety	
  and	
  environmental	
  
organiza:ons	
  about	
  the	
  impact	
  of	
  glyphosate	
  on	
  plant	
  disease	
  

development	
  were	
  renewed	
  in	
  2011.	
  
Agricultural	
  sector	
  needs	
  answers	
  



Research	
  on	
  plant-­‐disease	
  interac:ons	
  



Effects	
  of	
  Herbicides	
  on	
  Sudden	
  Death	
  
Syndrome	
  –	
  2011-­‐2013	
  

States/provinces	
  involved:	
  
•  Illinois	
  –	
  Carl	
  Bradley	
  
•  Indiana	
  –	
  Kiersten	
  Wise,	
  Bill	
  Johnson	
  
•  Iowa	
  –	
  Daren	
  Mueller,	
  Alison	
  Robertson,	
  Yuba	
  Kandel	
  
•  Michigan—Marty	
  Chilvers	
  
•  Ontario—Albert	
  Tenuta	
  
•  Wisconsin	
  –	
  Vince	
  Davis,	
  Paul	
  Esker,	
  Damon	
  Smith	
  



Trial	
  set-­‐up	
  
•  Common	
  herbicide	
  programs	
  selected	
  
–  Included	
  standard	
  glyphosate	
  programs	
  compared	
  to	
  
programs	
  with	
  no	
  glyphosate	
  applica:ons	
  

•  Some	
  trials	
  were	
  inoculated	
  with	
  F.	
  virguliforme,	
  
some	
  conducted	
  under	
  natural	
  disease	
  pressure	
  

•  Disease	
  severity,	
  yield,	
  nutrient	
  analysis	
  data	
  
collected	
  and	
  analyzed	
  



Summary	
  –	
  SDS	
  Severity	
  2011	
  

Herbicide	
  Treatments	
   Timing	
   Rates	
  
(fl	
  oz/A)	
   IL	
   IN	
   IA	
   WI	
  

Roundup	
  PowerMAX	
  2	
  
applica:ons	
  	
  

V2/V3	
  then	
  3	
  
weeks	
  later	
   43	
  then	
  21	
   2.8	
   0.0	
   <0.1	
   0.0	
  

Preemergence	
  then	
  	
  
Roundup	
  PowerMAX	
  

Pre	
  then	
  
	
  V3/V4	
  

Pre	
  then	
  
43	
   1.1	
   0.0	
   <0.1	
   0.0	
  

Preemergence	
  then	
  	
  
Flextstar	
  +	
  Select	
  

Pre	
  then	
  	
  
V3/V4	
  

Pre	
  then	
  	
  
1	
  pt	
  +	
  16	
   1.2	
   0.0	
   	
  	
  <0.1	
   0.0	
  

Preemergence	
  then	
  Pursuit	
   Pre	
  then	
  V3/V4	
   Pre	
  then	
  	
  
4	
   2.3	
   0.0	
   	
  	
  0.0	
   0.0	
  

Burndown	
  of	
  
RoundupPowerMAX	
  then	
  
Roundup	
  PowerMAX	
  

Plan:ng	
  then	
  
V3/V4	
  

43	
  then	
  	
  
21	
   2.0	
   0.0	
   0.0	
   0.0	
  

Roundup	
  PowerMAX	
   V3/V4	
   86	
   1.4	
   0.0	
   <0.1	
   0.0	
  

LSD	
  (0.05)	
   NS	
   NS	
   NS	
   NS	
  

Preemergence	
  applica:ons	
  were:	
  Illinois-­‐-­‐Valor	
  XLT	
  (4	
  fl	
  oz/A),	
  Indiana-­‐-­‐Valor	
  XLT	
  40.3%	
  WG	
  (4	
  fl	
  oz/A),	
  
Iowa-­‐-­‐Pursuit	
  Plus	
  (2.5	
  pints/A),	
  Wisconsin-­‐-­‐Valor	
  (2.3	
  fl	
  oz)	
  +	
  Firstrate	
  (0.46	
  fl	
  oz)	
  	
  



Summary	
  –	
  Yield	
  2011	
  

Herbicide	
  Treatments	
   Timing	
   Rates	
  
(fl	
  oz/A)	
   IL	
   IN	
   IA	
   WI	
  

Roundup	
  PowerMAX	
  2	
  
applica:ons	
  	
  

V2/V3	
  then	
  3	
  
weeks	
  later	
   43	
  then	
  21	
   64.9	
   46.3	
   47.6	
   61.6	
  

Preemergence	
  then	
  	
  
Roundup	
  PowerMAX	
  

Pre	
  then	
  
	
  V3/V4	
  

Pre	
  then	
  
43	
   65.8	
   45.5	
   48.8	
   64.7	
  

Preemergence	
  then	
  	
  
Flextstar	
  +	
  Select	
  

Pre	
  then	
  	
  
V3/V4	
  

Pre	
  then	
  	
  
1	
  pt	
  +	
  16	
   67.1	
   42.4	
   51.3	
   65.5	
  

Preemergence	
  then	
  Pursuit	
   Pre	
  then	
  V3/V4	
   Pre	
  then	
  	
  
4	
   71.2	
   45.2	
   47.5	
   61.4	
  

Burndown	
  of	
  
RoundupPowerMAX	
  then	
  
Roundup	
  PowerMAX	
  

Plan:ng	
  then	
  
V3/V4	
  

43	
  then	
  	
  
21	
   66.0	
   43.5	
   46.3	
   67.8	
  

Roundup	
  PowerMAX	
   V3/V4	
   86	
   66.6	
   41.5	
   46.8	
   63.9	
  

LSD	
  (0.05)	
   4.0	
   NS	
   NS	
   NS	
  

z	
  Preemergence	
  applica:on	
  in	
  Illinois	
  was	
  Valor	
  XLT	
  (4	
  fl	
  oz/A),	
  in	
  Indiana	
  was	
  Valor	
  XLT	
  40.3%	
  WG	
  (4	
  fl	
  oz/
A),	
  in	
  Iowa	
  was	
  Pursuit	
  Plus	
  (2.5	
  pints/A),	
  and	
  in	
  Wisconsin	
  was	
  Valor	
  (2.3	
  fl	
  oz)	
  +	
  Firstrate	
  (0.46	
  fl	
  oz)	
  	
  



What	
  prompted	
  this	
  ques:on?	
  

h]p://www.thepeoplesvoice.org,	
  Feb.	
  20th,	
  2011	
  



Summary	
  –	
  SDS	
  Severity	
  2012	
  

Herbicide	
  Treatments	
   Timing	
   Rates	
  
(fl	
  oz/A)	
   IL	
   IA	
   MI	
   ON	
  

Roundup	
  PowerMAX	
  2	
  
applica:ons	
  	
  

V2/V3	
  then	
  3	
  
weeks	
  later	
   43	
  then	
  21	
   2.3	
   0.0	
   44.2	
   1.3	
  

Preemergence	
  then	
  	
  
Roundup	
  PowerMAX	
  

Pre	
  then	
  
	
  V3/V4	
  

Pre	
  then	
  
43	
   2.4	
   0.0	
   42.2	
   1.9	
  

Preemergence	
  then	
  	
  
Flextstar	
  +	
  Select	
  

Pre	
  then	
  	
  
V3/V4	
  

Pre	
  then	
  	
  
1	
  pt	
  +	
  16	
   3.4	
   0.0	
   	
  47.3	
   1.6	
  

Preemergence	
  then	
  Pursuit	
   Pre	
  then	
  V3/V4	
   Pre	
  then	
  	
  
4	
   8.0	
   0.0	
   	
  	
  38.9	
   2.0	
  

Burndown	
  of	
  
RoundupPowerMAX	
  then	
  
Roundup	
  PowerMAX	
  

Plan:ng	
  then	
  
V3/V4	
  

43	
  then	
  	
  
21	
   6.5	
   0.0	
   34.0	
   2.3	
  

Roundup	
  PowerMAX	
   V3/V4	
   86	
   5.4	
   0.0	
   49.6	
   1.5	
  

LSD	
  (0.05)	
   NS	
   NS	
   NS	
   NS	
  

	
  Preemergence	
  applica:on	
  was	
  Valor	
  XLT	
  (4	
  fl	
  oz/A)	
  



Summary	
  –	
  Yield	
  2012	
  

Herbicide	
  Treatments	
   Timing	
   Rates	
  
(fl	
  oz/A)	
   IL	
   IA	
   MI	
   ON	
  

Roundup	
  PowerMAX	
  2	
  
applica:ons	
  	
  

V2/V3	
  then	
  3	
  
weeks	
  later	
   43	
  then	
  21	
   61.3	
   57.8	
   26.3	
   52.2	
  

Preemergence	
  then	
  	
  
Roundup	
  PowerMAX	
  

Pre	
  then	
  
	
  V3/V4	
  

Pre	
  then	
  
43	
   57.6	
   54.5	
   29.4	
   49.2	
  

Preemergence	
  then	
  	
  
Flextstar	
  +	
  Select	
  

Pre	
  then	
  	
  
V3/V4	
  

Pre	
  then	
  	
  
1	
  pt	
  +	
  16	
   63.4	
   60.4	
   28.4	
   53.9	
  

Preemergence	
  then	
  Pursuit	
   Pre	
  then	
  V3/V4	
   Pre	
  then	
  	
  
4	
   66.9	
   63.3	
   29.5	
   52.0	
  

Burndown	
  of	
  
RoundupPowerMAX	
  then	
  
Roundup	
  PowerMAX	
  

Plan:ng	
  then	
  
V3/V4	
  

43	
  then	
  	
  
21	
   67.7	
   59.3	
   28.3	
   56.5	
  

Roundup	
  PowerMAX	
   V3/V4	
   86	
   66.4	
   55.1	
   25.8	
   50.6	
  

LSD	
  (0.05)	
   NS	
   NS	
   NS	
   NS	
  

	
  Preemergence	
  applica:on	
  was	
  Valor	
  XLT	
  (4	
  fl	
  oz/A)	
  



Summary	
  –	
  SDS	
  Severity	
  2013	
  

Herbicide	
  Treatments	
   Timing	
   Rates	
  
(fl	
  oz/A)	
   IL	
   IN	
   IA	
   MI	
   ON	
   WI	
  

Roundup	
  PowerMAX	
  2	
  
applica:ons	
  	
  

V2/V3	
  then	
  3	
  
weeks	
  later	
   43	
  then	
  21	
   7.5	
   0.0	
   10.2	
   11.1	
   1.9	
   16.4	
  

Preemergence	
  then	
  	
  
Roundup	
  PowerMAX	
  

Pre	
  then	
  
	
  V3/V4	
  

Pre	
  then	
  
43	
   8.2	
   0.0	
   18.9	
   12.3	
   2.2	
   4.9	
  

Preemergence	
  then	
  	
  
Flextstar	
  +	
  Select	
  

Pre	
  then	
  	
  
V3/V4	
  

Pre	
  then	
  	
  
1	
  pt	
  +	
  16	
   6.9	
   0.0	
   8.3	
   	
  13.6	
   0.7	
   1.5	
  

Preemergence	
  then	
  
Pursuit	
  

Pre	
  then	
  V3/
V4	
  

Pre	
  then	
  	
  
4	
   6.7	
   0.0	
   14.5	
   	
  	
  22.5	
   3.6	
   10.3	
  

Burndown	
  of	
  
RoundupPowerMAX	
  
then	
  Roundup	
  
PowerMAX	
  

Plan:ng	
  then	
  
V3/V4	
  

43	
  then	
  	
  
21	
   8.2	
   0.0	
   13.1	
   13.5	
   2.8	
   9.4	
  

Roundup	
  PowerMAX	
   V3/V4	
   86	
   9.2	
   0.0	
   20.9	
   19.6	
   1.3	
   13.1	
  

LSD	
  (0.05)	
   NS	
   NS	
   NS	
   NS	
   NS	
   NS	
  

	
  Preemergence	
  applica:on	
  was	
  Valor	
  XLT	
  (4	
  fl	
  oz/A)	
  



Summary	
  –	
  Yield	
  2013	
  

Herbicide	
  Treatments	
   Timing	
   Rates	
  
(fl	
  oz/A)	
   IL	
   IN	
   IA	
   MI	
   ON	
   WI	
  

Roundup	
  PowerMAX	
  2	
  
applica:ons	
  	
  

V2/V3	
  then	
  3	
  
weeks	
  later	
   43	
  then	
  21	
   51.3	
   60.4	
   39.2	
   52.6	
   51.4	
   75.2	
  

Preemergence	
  then	
  	
  
Roundup	
  PowerMAX	
  

Pre	
  then	
  
	
  V3/V4	
  

Pre	
  then	
  
43	
   51.6	
   57.8	
   28.5	
   54.1	
   47.7	
   73.1	
  

Preemergence	
  then	
  	
  
Flextstar	
  +	
  Select	
  

Pre	
  then	
  	
  
V3/V4	
  

Pre	
  then	
  	
  
1	
  pt	
  +	
  16	
   50.1	
   57.8	
   19.7	
   48.7	
   44.9	
   72.4	
  

Preemergence	
  then	
  
Pursuit	
  

Pre	
  then	
  V3/
V4	
  

Pre	
  then	
  	
  
4	
   50.5	
   54.4	
   26.1	
   44.3	
   45.7	
   73.4	
  

Burndown	
  of	
  
RoundupPowerMAX	
  
then	
  Roundup	
  
PowerMAX	
  

Plan:ng	
  then	
  
V3/V4	
  

43	
  then	
  	
  
21	
   50.8	
   60.5	
   38.7	
   48.7	
   51.6	
   74.8	
  

Roundup	
  PowerMAX	
   V3/V4	
   86	
   52.0	
   60.4	
   32.2	
   47.8	
   50.0	
   71.9	
  

LSD	
  (0.05)	
   NS	
   4.1	
   11	
   NS	
   NS	
   NS	
  

	
  Preemergence	
  applica:on	
  was	
  Valor	
  XLT	
  (4	
  fl	
  oz/A)	
  



Conclusions	
  
•  Mul:-­‐year,	
  loca:on	
  trial	
  conducted	
  under	
  
different	
  environments	
  and	
  disease	
  pressure	
  

•  SDS	
  was	
  not	
  more	
  severe	
  in	
  treatments	
  where	
  
glyphosate	
  was	
  applied	
  	
  

•  Glyphosate	
  applica:ons	
  did	
  not	
  nega:vely	
  
impact	
  yield	
  across	
  trial	
  loca:ons	
  and	
  years	
  

•  What	
  about	
  the	
  micronutrient	
  side?	
  	
  



Glyphosate	
  and	
  Plant	
  Nutri:on	
  

•  2013	
  analysis	
  from	
  this	
  study	
  s:ll	
  underway	
  

•  Results	
  from	
  IN	
  indicate	
  glyphosate	
  did	
  not	
  
reduce	
  essen:al	
  nutrients	
  in	
  soybean	
  plants	
  
–  Including	
  manganese	
  

•  Reinforces	
  results	
  from	
  similar	
  studies	
  in	
  IN	
  
	
  
	
  





Glyphosate	
  and	
  Disease	
  Considera:ons	
  	
  

•  Previous	
  research	
  indicates	
  that	
  many	
  
herbicides	
  (including	
  glyphosate)	
  can	
  
influence	
  disease	
  severity	
  in	
  soybean	
  in	
  
greenhouse/laboratory	
  studies	
  

•  No	
  widespread	
  increases	
  in	
  suscep:bility	
  
observed	
  in	
  RR	
  corn	
  or	
  soybean	
  in	
  the	
  field	
  

•  No	
  consistent	
  impact	
  on	
  yield	
  has	
  been	
  
observed	
  





Best	
  management	
  prac:ces	
  for	
  SDS	
  
•  Accurate	
  diagnosis	
  is	
  key	
  

•  Manage	
  through	
  use	
  of	
  resistant	
  varie:es	
  

•  Plant	
  fields	
  with	
  a	
  history	
  of	
  disease	
  last	
  

•  Rotate	
  fields	
  with	
  history	
  of	
  disease	
  

•  Seed	
  treatments	
  with	
  efficacy	
  coming	
  soon	
  



Bo]om	
  Line	
  
•  Manage	
  SDS	
  with	
  recommended	
  management	
  
prac:ces	
  

•  Recommenda:ons	
  for	
  weed	
  control	
  have	
  not	
  
changed	
  
–  Con:nue	
  judicious	
  glyphosate	
  use	
  for	
  weed	
  control	
  in	
  
areas	
  where	
  glyphosate-­‐sensi:ve	
  weeds	
  occur	
  

•  Discuss	
  concerns	
  with	
  University	
  Extension	
  
personnel	
  before	
  making	
  changes	
  to	
  crop	
  
produc:on	
  prac:ces	
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