


•  Yield	
  increases	
  are	
  the	
  
result	
  of	
  improved	
  
gene5cs,	
  agronomics,	
  
environmental	
  changes,	
  
and	
  their	
  interac5ons.	
  

•  How	
  much	
  of	
  this	
  gain	
  is	
  
the	
  result	
  in	
  improved	
  
gene5cs?	
  

•  How	
  have	
  soybean	
  plants	
  
been	
  altered	
  to	
  achieve	
  
greater	
  yields?	
  

Rinker	
  et	
  al.	
  Crop	
  Sci.	
  2014	
  



•  Collected	
  sets	
  of	
  MG	
  II,	
  III	
  and	
  
IV	
  soybean	
  cul5vars	
  from	
  the	
  
1920’s	
  to	
  present	
  day.	
  
•  Included	
  modern	
  commercial	
  
cul5vars	
  from	
  Syngenta,	
  
Monsanto	
  and	
  Pioneer.	
  

•  In	
  2010-­‐2011	
  cul5vars	
  grown:	
  
–  15	
  MG	
  II	
  loca5ons	
  
–  13	
  MG	
  III	
  loca5ons	
  
–  14	
  MG	
  IV	
  loca5ons	
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  loca5ons	
  
–  13	
  MG	
  III	
  loca5ons	
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IV	
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cul5vars	
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  Syngenta,	
  
Monsanto	
  and	
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  2010-­‐2011	
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–  14	
  MG	
  IV	
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•  Collabora'on	
  between	
  the	
  University	
  of	
  Minnesota,	
  University	
  
of	
  Wisconsin,	
  University	
  of	
  Illinois,	
  and	
  Purdue	
  University	
  

•  Goals	
  of	
  iden'fying	
  agronomic	
  advancements	
  contribu'ng	
  to	
  
yield	
  improvement	
  and	
  the	
  interac'ons	
  of	
  agronomic	
  
advancements	
  with	
  gene'c	
  yield	
  improvement	
  

•  4	
  Agronomic	
  Variables	
  of	
  Interest:	
  
–  Plan'ng	
  Date	
  
–  Seeding	
  Rate	
  	
  
–  Nitrogen	
  Use	
  Efficiency	
  	
  
–  Fungicide	
  Use	
  

Characterizing	
  Gene'c	
  by	
  Agronomic	
  Interac'ons	
  



•  59	
  MG	
  II	
  cul'vars	
  (released	
  1928-­‐2008)	
  and	
  57	
  MG	
  III	
  cul'vars	
  (released	
  
1923-­‐2007)	
  

•  13	
  MG	
  II	
  &	
  15	
  MG	
  III	
  cul'vars	
  replicated	
  twice	
  for	
  a	
  total	
  of	
  72	
  plots	
  per	
  
plan'ng	
  date	
  

–  Plot	
  size:	
  20	
  X	
  x	
  15	
  X	
  (8	
  rows	
  –	
  4	
  destruc've	
  &	
  4	
  non-­‐destruc've)	
  
–  Row	
  spacing:	
  30	
  -­‐in	
  rows	
  
–  Seeding	
  rate:	
  150,000	
  seeds	
  a⁻¹	
  

•  Replicated	
  across	
  years	
  (2010	
  &	
  2011)	
  and	
  loca'ons	
  (WI,	
  IN,	
  MN	
  and	
  IL) 	
  	
  

•  All	
  data	
  were	
  regressed	
  over	
  cul'var	
  year	
  of	
  release	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
using	
  a	
  linear-­‐mixed	
  model	
  in	
  SAS	
  v.9.2	
  

•  Data	
  collected:	
  seed	
  yield,	
  crop	
  phenology,	
  seed	
  mass,	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
and	
  seed	
  protein	
  and	
  oil	
  concentra'on	
  	
  

Experimental	
  Design	
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Hypothesis:	
  
•  Earlier	
  soybean	
  plan'ng	
  provides	
  a	
  produc'on	
  system	
  environment	
  more	
  
op'mal	
  for	
  the	
  expression	
  of	
  gene'c	
  yield	
  poten'al	
  in	
  newer	
  cul'vars.	
  	
  
o  If	
  so,	
  then	
  the	
  es+mated	
  rate	
  of	
  gene+c	
  yield	
  gain	
  would	
  be	
  expected	
  to	
  be	
  greater	
  

with	
  earlier	
  plan+ng	
  than	
  with	
  later	
  plan+ng	
  (i.e.	
  a	
  synergis+c	
  interac+on).	
  	
  

Gene+c	
  Gain	
  x	
  Management	
  Interac+ons	
  
in	
  Soybean:	
  I.	
  Plan+ng	
  Date	
  



Seed	
  Yield	
  of	
  MG	
  II(a)	
  &	
  MG	
  III(b)	
  cul'vars	
  at	
  early	
  and	
  late	
  plan'ng	
  (2010-­‐2011)	
  

• Within	
  MGs,	
  yields	
  have	
  improved	
  over	
  cul5var	
  year	
  of	
  release	
  (P<0.001).	
  Represents	
  the	
  
successful	
  efforts	
  made	
  by	
  breeders	
  to	
  improve	
  soybean	
  yield	
  over	
  5me.	
  	
  

• Within	
  MG	
  IIIs,	
  there	
  was	
  a	
  difference	
  (P<0.05)	
  in	
  the	
  rate	
  of	
  yield	
  improvement	
  over	
  5me	
  
between	
  early	
  and	
  late	
  plan5ngs.	
  A	
  synergis+c	
  interac+on!	
  



•  Within	
  MG,	
  there	
  was	
  no	
  effect	
  (P>0.05)	
  of	
  cul5var	
  year	
  
of	
  release	
  or	
  plan5ng	
  date	
  on	
  seed	
  mass.	
  	
  



Seed	
  Protein	
  Content	
  of	
  MG	
  II(a)	
  &	
  MG	
  III(b)	
  cul'vars	
  at	
  early	
  and	
  late	
  plan'ng	
  (2010-­‐2011)	
  

•  Within	
  MG,	
  seed	
  protein	
  levels	
  declined	
  (P<0.001)	
  over	
  cul5var	
  year	
  of	
  release.	
  	
  

•  Within	
  MG,	
  seed	
  protein	
  levels	
  increased	
  (P<0.05)	
  as	
  plan5ng	
  was	
  delayed	
  by	
  
approx.	
  30	
  days.	
  	
  



•  Within	
  MG,	
  seed	
  oil	
  levels	
  increased	
  (P<0.001)	
  over	
  cul5var	
  year	
  of	
  release.	
  

•  Within	
  MG,	
  seed	
  oil	
  levels	
  decreased	
  (P<0.01)	
  as	
  plan5ng	
  was	
  delayed	
  by	
  approx.	
  
30	
  days.	
  	
  

Seed	
  Oil	
  Content	
  of	
  MG	
  II(a)	
  &	
  MG	
  III(b)	
  cul'vars	
  at	
  early	
  and	
  late	
  plan'ng	
  (2010-­‐2011)	
  



Total	
  Number	
  of	
  Vegeta've	
  Growth	
  Days	
  of	
  MG	
  II(a)	
  &	
  MG	
  III(b)	
  
cul'vars	
  at	
  early	
  and	
  late	
  plan'ng	
  (2010-­‐2011)	
  

•  Within	
  MG	
  II,	
  total	
  days	
  of	
  vegeta5ve	
  growth	
  decreased	
  	
  in	
  early	
  planted	
  
soybean	
  (P<0.001)	
  over	
  cul5var	
  year	
  of	
  release.	
  

•  Within	
  MG	
  III,	
  total	
  days	
  of	
  vegeta5ve	
  growth	
  decreased	
  (P<0.001)	
  over	
  cul5var	
  
year	
  of	
  release.	
  

a. b. 



•  Within	
  MG,	
  total	
  days	
  of	
  reproduc5ve	
  growth	
  increased	
  
(P<0.001)	
  over	
  cul5var	
  year	
  of	
  release.	
  

•  Within	
  MG,	
  total	
  days	
  of	
  reproduc5ve	
  growth	
  have	
  
increased	
  (P<0.10)	
  in	
  May	
  plan5ngs	
  

a. b. 

Total	
  Number	
  of	
  Reproduc've	
  Growth	
  Days	
  of	
  MG	
  II(a)	
  &	
  MG	
  III(b)	
  
cul'vars	
  at	
  early	
  and	
  late	
  plan'ng	
  (2010-­‐2011)	
  



•  Earlier	
  plan5ng	
  increased	
  cul5var	
  mean	
  yields	
  in	
  MG	
  IIIs.	
  

•  An	
  inverse	
  effect	
  on	
  seed	
  protein	
  (decreased)	
  and	
  seed	
  oil	
  
(increased)	
  concentra5ons	
  was	
  documented.	
  	
  

•  An	
  inverse	
  effect	
  on	
  vegeta5ve	
  growth	
  (decreased)	
  and	
  
reproduc5ve	
  growth	
  (increased)	
  was	
  documented.	
  

•  Trend	
  toward	
  earlier	
  plan5ng	
  is	
  one	
  of	
  the	
  agronomic	
  
improvements	
  that,	
  when	
  coupled	
  with	
  gene5c	
  
improvement	
  (MG	
  III’s),	
  has	
  provided	
  a	
  synergis5c	
  increase	
  
in	
  on-­‐farm	
  soybean	
  yields	
  in	
  the	
  Midwestern	
  U.S.	
  	
  

Conclusions	
  for	
  I.	
  Plan'ng	
  Date:	
  Seed	
  Yield,	
  
Composi'on	
  and	
  Phenology	
  



Jus5n	
  J.	
  Suhre,*	
  Nicholas	
  H.	
  Weidenbenner,	
  Scob	
  C.	
  Rowntree,	
  Eric	
  W.	
  Wilson,	
  Seth	
  
L.	
  Naeve,	
  Shawn	
  P.	
  Conley,	
  Shaun	
  N.	
  Casteel,	
  Brian	
  W.	
  Diers,	
  Paul	
  D.	
  Esker,	
  James	
  E.	
  
Specht	
  and	
  Vince	
  M.	
  Davis.	
  Agronomy	
  J.	
  (in	
  review).	
  

Hypothesis:	
  
•  Newer	
  cul'vars	
  will	
  express	
  higher	
  yield	
  poten'al	
  than	
  older	
  cul'vars	
  when	
  
grown	
  in	
  higher	
  plant	
  densi'es	
  showing	
  a	
  greater	
  ability	
  to	
  withstand	
  
interplant	
  compe''on	
  	
  
o  If	
  so,	
  then	
  the	
  es+mated	
  rate	
  of	
  gene+c	
  yield	
  gain	
  would	
  be	
  expected	
  to	
  be	
  greater	
  

with	
  higher	
  seeding	
  rates	
  (i.e.	
  a	
  synergis+c	
  interac+on).	
  	
  
•  Newer	
  cul'vars	
  will	
  express	
  greater	
  seed	
  yield	
  from	
  plant	
  branches	
  than	
  
older	
  cul'vars	
  when	
  grown	
  in	
  lower	
  plant	
  densi'es.	
  

Gene+c	
  Gain	
  x	
  Management	
  Interac+ons	
  
in	
  Soybean:	
  II.	
  Seeding	
  Rate	
  



Materials	
  and	
  Methods	
  

•  4	
  loca5ons	
  over	
  2	
  years	
  
•  Randomized	
  Incomplete	
  Block	
  

Design	
  –	
  PROC	
  MIXED	
  in	
  SAS	
  
•  59	
  MG	
  II	
  cul5vars	
  with	
  13	
  

replicates/	
  57	
  MG	
  III	
  cul5vars	
  
with	
  15	
  replicates	
  

•  Two	
  seeding	
  rates	
  
–  180,000	
  seeds	
  a¯ˉ¹	
  (High)	
  
–  60,000	
  seeds	
  a¯ˉ¹	
  (Low)	
  

•  4	
  row	
  plots	
  
–  30	
  in	
  spacing	
  
–  15	
  l	
  length	
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Linear(Low	
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Linear(Low	
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HS:	
  y	
  =	
  1.38x	
  -­‐	
  2558.35	
  
LS:	
  	
  y	
  =	
  0.49x	
  -­‐	
  853.90	
  
HB:	
  y	
  =	
  -­‐0.005x	
  +	
  32.92	
  
LB:	
  	
  y	
  =	
  0.63x	
  -­‐	
  1148.96	
  



0	
  

10	
  

20	
  

30	
  

40	
  

50	
  

60	
  

70	
  

1900	
   1920	
   1940	
   1960	
   1980	
   2000	
   2020	
  

Se
ed

	
  W
ei
gh
t	
  (
g)
	
  

Release	
  Year	
  

Yield	
  per	
  Plant	
  

Linear(High)	
  
Linear(Low)	
  

H:	
  	
  y	
  =	
  0.04x	
  –	
  66.20	
  
L:	
  	
  y	
  =	
  0.12x	
  –	
  208.22	
  

Year	
  of	
  
cul'var	
  
release	
  

Expected	
  yield	
  	
  
180,000	
  plants	
  a-­‐1	
  

Expected	
  yield	
  
60,000	
  plants	
  a-­‐1	
  

%	
   %	
  
1925	
   100	
   92	
  
2010	
   100	
   96	
  



•  Newer	
  cul5vars	
  have	
  increased	
  yield	
  under	
  
BOTH	
  high	
  and	
  low	
  densi5es	
  
– However,	
  newer	
  cul5vars	
  have	
  improved	
  
branching	
  ability	
  to	
  compensate	
  for	
  lower	
  
plant	
  stands	
  

– Therefore,	
  the	
  penalty	
  for	
  lower	
  seeding	
  rates	
  
has	
  decreased	
  by	
  HALF	
  and	
  effec5vely	
  
reduced	
  seeding	
  rate	
  by	
  yield	
  effects	
  

Conclusions	
  for	
  II.	
  Seeding	
  Rate:	
  Branch	
  and	
  Stem	
  
Seed	
  Yield	
  



Gene+c	
  Gain	
  x	
  Management	
  Interac+ons	
  in	
  
Soybean:	
  III.	
  Nitrogen	
  U+liza+on	
  

Eric	
  W.	
  Wilson,	
  Scob	
  C.	
  Rowntree,	
  Jus5n	
  J.	
  Suhre,	
  Nicholas	
  H.	
  Weidenbenner,	
  Vince	
  M.	
  
Davis,	
  Seth	
  L.	
  Naeve,	
  Shawn	
  P.	
  Conley,	
  Brian	
  W.	
  Diers,	
  Paul	
  D.	
  Esker,	
  and	
  Shaun	
  N.	
  
Casteel*.	
  	
  2014.	
  	
  Crop	
  Science	
  54.	
  1:340-­‐348.	
  Open	
  Access.	
  

Hypothesis:	
  
•  Newer	
  soybean	
  cul'var	
  N	
  requirements	
  for	
  yield	
  are	
  not	
  being	
  sa'sfied	
  by	
  
soil	
  and	
  biological	
  N	
  sources.	
  	
  
o  If	
  so,	
  then	
  the	
  es+mated	
  rate	
  of	
  gene+c	
  yield	
  gain	
  would	
  be	
  expected	
  to	
  be	
  greater	
  

with	
  the	
  addi+on	
  of	
  fer+lizer	
  N.	
  	
  



N	
  Fer'liza'on	
  Treatments	
  	
  

•  Zero	
  N	
  	
  
•  Total	
  N	
  560	
  (500)	
  kg	
  N	
  ha-­‐1	
  

–  	
  224	
  (200)	
  kg	
  N	
  ha-­‐1	
  at	
  
broadcast	
  at	
  plan5ng	
  	
  	
  (½	
  
urea,	
  ½	
  polymer	
  coated	
  
urea)	
  

–  336	
  (300)	
  kg	
  N	
  ha-­‐1	
  
broadcast	
  at	
  V5	
  –V6	
  (½	
  urea	
  
coated	
  with	
  urease	
  
inhibitor,	
  ½	
  polymer	
  coated	
  
urea)	
  

Zero	
  N	
  
Untreated	
  

560	
  kg	
  N	
  
Treated	
  

24
	
  P
lo
ts
	
  L
on

g	
  

72	
  plots	
   72	
  plots	
  

6	
  Plots	
  Wide	
  



Seed	
  Yield	
  of	
  MG	
  II(a)	
  &	
  MG	
  III(b)	
  cul'vars	
  treated	
  with	
  zero	
  nitrogen	
  
or	
  560	
  kg	
  N	
  ha-­‐1	
  in	
  2010	
  (MN,	
  WI,	
  IL,	
  and	
  IN)	
  and	
  2011	
  (WI,	
  IL,	
  and	
  IN).	
  	
  

• Within	
  MGs,	
  yields	
  have	
  improved	
  over	
  cul'var	
  year	
  of	
  release	
  
(P<0.001).	
  	
  

• Within	
  MG	
  IIIs,	
  there	
  was	
  a	
  difference	
  (P<0.0001)	
  in	
  the	
  rate	
  of	
  yield	
  
improvement	
  over	
  'me	
  between	
  N	
  treatments.	
  Current	
  cul'vars	
  were	
  
more	
  responsive	
  to	
  addi'onal	
  N	
  than	
  older	
  cul'vars.	
  	
  



•  Nitrogen	
  applica5on	
  did	
  not	
  affect	
  grain	
  yield	
  of	
  MG	
  II	
  cul5vars.	
  	
  

•  Fer5lizer	
  N	
  increased	
  overall	
  yield	
  and	
  rate	
  of	
  yield	
  gain	
  in	
  MG	
  III	
  
cul5vars	
  released	
  from	
  sources	
  between	
  1923	
  and	
  2007.	
  	
  

•  The	
  mechanisms	
  in	
  which	
  these	
  two	
  groups	
  (MG’s)	
  of	
  cul5vars	
  
u5lized	
  greater	
  N	
  supply	
  differed	
  sugges5ng	
  that	
  further	
  
explora5on	
  of	
  the	
  effects	
  of	
  increased	
  N	
  availability	
  on	
  
photosynthe5c	
  ac5vity,	
  yield	
  components,	
  seed-­‐fill	
  period,	
  and	
  
grain	
  cons5tuent	
  par55oning	
  is	
  needed.	
  

Conclusions	
  for	
  III.	
  Nitrogen	
  U'liza'on:	
  Seed	
  
Yield	
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Hypothesis:	
  
•  Fungicide	
  applica'ons	
  reduce	
  the	
  rate	
  of	
  gene'c	
  gain	
  over	
  'me,	
  by	
  
increasing	
  yield	
  of	
  older	
  cul'vars,	
  and	
  modern	
  soybean	
  management	
  
prac'ces	
  have	
  helped	
  to	
  improve	
  yield.	
  	
  

Gene+c	
  Gain	
  x	
  Management	
  Interac+ons	
  
in	
  Soybean:	
  IV.	
  Disease	
  Effects	
  



Treatments:	
  (No	
  Fungicides	
  vs.	
  
Fungicides)	
  

•  Seed	
  treatment:	
  
–  Fludioxonil	
  (group	
  12)	
  
–  Mefenoxam	
  (group	
  4)	
  	
  

•  Foliar	
  treatment:	
  
–  R1	
  	
  

o  Boscalid	
  (group	
  7)	
  	
  
–  R3	
  

o  Boscalid	
  (group	
  7)	
  	
  
o  Pyraclostrobin	
  (group	
  11)	
  

–  R5	
  
o  Propiconazole	
  (group	
  3)	
  
o  Trifloxystrobin	
  (group	
  11)	
  



Conclusions	
  for	
  IV.	
  Disease	
  Effects:	
  Seed	
  Yield	
  

•  Soybean	
  yield	
  increased	
  22.8	
  kg	
  ha-­‐1	
  yr-­‐1	
  
in	
  MG	
  II	
  and	
  23.9	
  kg	
  ha-­‐1	
  yr-­‐1	
  in	
  MG	
  III	
  	
  

•  Na5onal	
  average	
  yield	
  of	
  23.4	
  kg	
  ha-­‐1	
  yr-­‐1	
  

•  No	
  effect	
  of	
  fungicide	
  treatment	
  or	
  
interac5ons	
  across	
  maturity	
  groups	
  



Looking	
  Forward:	
  	
  
Implica'ons	
  of	
  (B)	
  x	
  (A)	
  Interac'ons	
  

•  Employ	
  strategies	
  in	
  breeding	
  programs	
  to	
  exploit	
  
synergis'c	
  gene'c	
  gain	
  by	
  agronomic	
  interac'ons.	
  

1.  Yield	
  evalua5on	
  and	
  selec5on	
  under	
  early	
  plan5ng	
  condi5ons.	
  
2.  Should	
  breeders	
  focus	
  on	
  increasing	
  branch	
  or	
  stem	
  yield?	
  (e.g.	
  

should	
  selec5on	
  be	
  made	
  at	
  lower	
  popula5ons	
  or	
  narrower	
  rows?)	
  
3.  Further	
  explora5on	
  of	
  the	
  effects	
  of	
  increased	
  N	
  availability	
  on	
  

photosynthe5c	
  ac5vity,	
  yield	
  components,	
  seed-­‐fill	
  period,	
  and	
  
grain	
  cons5tuent	
  par55oning	
  is	
  needed.	
  	
  

4.  Con5nued	
  focus	
  on	
  disease	
  management	
  prac5ces	
  in	
  soybean	
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Big	
  Data	
  Alliances	
  
Yield	
  
data	
  

Plan'ng	
  
Data	
  

Agronomic	
  
Decisions	
  

Mobile/
wireless	
  
data	
  
access	
  

Markets	
  

Real	
  Time	
  

Product	
  
placement	
  

Weather	
  

GOAL	
  
Op'mal	
  placement	
  of	
  

technology	
  and	
  
products	
  into	
  specific	
  
environments	
  in	
  real	
  

'me	
  



Precision	
  
Plan'ng	
  

•  Plan5ng	
  technology	
  
developer	
  

•  Yield	
  monitoring	
  and	
  
data	
  collec5on	
  

•  Germina5on	
  tools	
  
•  Singula5on	
  tools	
  

Climate	
  
Corpora'on	
  

•  Crop	
  Insurance	
  
•  Decision	
  Support	
  
• Weather,	
  soil,	
  and	
  crop	
  data	
  
at	
  a	
  field	
  level	
  

•  Accessible	
  on	
  mobile	
  devices	
  

Novozymes	
  
Biologicals	
  

•  Biofer5lity	
  
•  Biocontrol	
  
•  Bioyield	
  

FieldScripts℠	
  integrates	
  innova5ons	
  in	
  seed	
  science,	
  agronomy,	
  data	
  analysis,	
  precision	
  agriculture	
  equipment	
  and	
  
service	
  to	
  provide	
  farmers	
  with	
  hybrid	
  matches	
  and	
  a	
  variable	
  rate	
  plan5ng	
  prescrip5on	
  to	
  improve	
  corn	
  yield	
  
opportunity.	
  FieldScripts	
  will	
  be	
  the	
  first	
  offering	
  from	
  Monsanto’s	
  Integrated	
  Farming	
  Systems	
  research	
  plaworm.	
  

Alliances	
  



John	
  Deere	
  

• Deliver	
  near	
  real	
  'me	
  field	
  level	
  data	
  
to	
  growers	
  

• Links	
  Pioneer	
  Field	
  360	
  with	
  JD	
  
wireless	
  transfer,	
  JD	
  link,	
  and	
  My	
  
John	
  Deere	
  

• Transferring	
  data	
  from	
  planters	
  and	
  
harvesters	
  to	
  the	
  cloud	
  

DTN	
  

•  Real	
  5me	
  weather	
  
• Market	
  Informa5on	
  
•  Exclusive	
  network	
  of	
  weather	
  
sta5ons	
  

•  Forecasts	
  and	
  crop	
  models	
  

Alliances	
  



Other	
  Alliances	
  
•  John	
  Deere	
  and	
  Dow	
  AgroSciences	
  

–  Precision	
  ag	
  data	
  
–  Similar	
  to	
  Dupont	
  Pioneer	
  agreement	
  
–  field	
  data	
  via	
  the	
  portal	
  MyJohnDeere.com	
  

•  John	
  Deere	
  and	
  BASF	
  
–  Plans	
  to	
  develop	
  precision	
  farming	
  and	
  farm	
  management	
  tools	
  
–  Enhance	
  field-­‐scou5ng	
  services	
  and	
  tailor	
  agronomic	
  advice	
  for	
  farmers	
  
–  Turn	
  data	
  into	
  management	
  decisions	
  
–  BASF	
  will	
  offer	
  field	
  scou5ng	
  and	
  agronomic	
  decision	
  support	
  
–  John	
  Deere	
  will	
  provide	
  a	
  new	
  applica5on	
  for	
  sprayer	
  setup	
  
–  Integra5on	
  of	
  field	
  data	
  via	
  the	
  portal	
  MyJohnDeere.com	
  

•  John	
  Deere	
  Ag	
  Management	
  Solu'ons	
  (AMS)	
  and	
  Raven	
  Industries	
  
–  Agreement	
  to	
  supply	
  customers	
  with	
  a	
  broad	
  suite	
  of	
  applica5on	
  control	
  solu5ons	
  in	
  the	
  

precision	
  agricultural	
  market	
  
•  CNH	
  and	
  Trimble	
  

–  Automated	
  Steering	
  Technology	
  Partnership	
  for	
  New	
  Holland	
  and	
  Case	
  IH	
  Agriculture	
  
Equipment	
  


