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Seed	
  Mix	
  and	
  Planting	
  Design	
  
  Bring	
  up	
  the	
  Appropriate	
  Resources	
  
  Plant	
  Community	
  Guide	
  for	
  the	
  Foothills	
  Fescue	
  Natural	
  
Subregion	
  
  Restora�on	
  Strategies	
  Guide	
  (If	
  available)	
  
  Note	
  the	
  neighbouring	
  natural	
  subregions	
  and	
  how	
  closely	
  they	
  
may	
  be	
  associated	
  to	
  your	
  site.	
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  Planting	
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  Choosing	
  the	
  Appropriate	
  Species	
  
  Iden�fy	
  neigbouring	
  natural	
  
subregion	
  
  Montane	
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  Determine	
  Microclima�c	
  impacts	
  within	
  the	
  Natural	
  
Subregion	
  
  North	
  face	
  vs	
  south	
  face	
  
  Soil	
  type	
  and	
  varia�on	
  on	
  the	
  site	
  
  Pull	
  informa�on	
  from	
  available	
  sources	
  (GVI,	
  Soil	
  surveys,	
  other	
  
exis�ng	
  sources	
  of	
  informa�on)	
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  Mix	
  Design	
  
  Ground	
  Truthing	
  the	
  Loca�on	
  
  Crea�ng	
  a	
  seed	
  mix	
  without	
  seeing	
  the	
  site	
  or	
  a	
  representa�ve	
  
plant	
  community	
  significantly	
  reduces	
  the	
  quality	
  of	
  the	
  final	
  
product	
  
  Ensure	
  there	
  are	
  no	
  unforeseen	
  issues	
  on	
  site	
  
  Determine	
  the	
  plant	
  community	
  appropriate	
  to	
  the	
  loca�on	
  

  Where	
  available	
  assess	
  a	
  surrounding	
  community	
  that	
  will	
  become	
  
your	
  target	
  community	
  

  Determine	
  any	
  micro-­‐habitats,	
  wetlands…	
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Seed	
  Mix	
  Design	
  
  Assess	
  your	
  plant	
  community	
  
  Range	
  Health	
  Assessments	
  

Strengths	
  	
  
 Quick	
  to	
  run	
  
 Takes	
  only	
  moderate	
  training	
  
 Tells	
  you	
  about	
  the	
  community	
  health	
  
 Tells	
  you	
  the	
  successional	
  stage	
  
 Associates	
  with	
  benchmark	
  data	
  

Weakness	
  
  Only	
  gives	
  top	
  species	
  
  Cover	
  es�mates	
  inaccurate	
  
  Seasonality	
  of	
  community	
  has	
  impact	
  

on	
  cover	
  values	
  
  	
  Cover	
  values	
  rely	
  heavily	
  on	
  

experienced	
  assessment	
  specialist	
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  Assess	
  your	
  plant	
  community	
  	
  
  (Foothills	
  Fescue	
  Natural	
  

Subregion)	
  
  Range	
  Health	
  Assessments	
  

  56%	
  Healthy	
  with	
  Problems	
  
  Significant	
  invasion	
  
  No	
  foothills	
  rough	
  fescue	
  
  Significant	
  reduc�on	
  in	
  

western	
  porcupine	
  grass	
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Seed	
  Mix	
  Design	
  
  Assess	
  your	
  plant	
  community	
  
  Detailed	
  Vegeta�on	
  Transects	
  

Strengths	
  	
  
 More	
  accurate	
  and	
  detailed	
  info	
  
 Complete	
  community	
  
 Tells	
  you	
  about	
  the	
  community	
  health	
  
 Tells	
  you	
  the	
  successional	
  stage	
  
 Associates	
  with	
  benchmark	
  data	
  
 Gives	
  you	
  all	
  info	
  for	
  health	
  assessment	
  

Weakness	
  
  Slower	
  to	
  complete	
  
  Requires	
  more	
  training	
  
  Data	
  only	
  as	
  good	
  as	
  assessment	
  

specialist	
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  Assess	
  your	
  plant	
  community	
  
  Detailed	
  Vegeta�on	
  Transects	
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  Assess	
  your	
  plant	
  community	
  
  Detailed	
  Vegeta�on	
  Transects	
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Seed	
  Mix	
  Design	
  
  Compare	
  your	
  desired	
  species	
  list	
  to	
  what	
  is	
  available	
  
  Determine	
  the	
  successional	
  level	
  of	
  each	
  species	
  

  Colonizers	
  vs	
  climax	
  species	
  

  Determine	
  the	
  grazing	
  response	
  of	
  each	
  species	
  
  Decreasers	
  (Cri�cal	
  species	
  to	
  replace)	
  
  Increaser	
  1	
  (These	
  are	
  fairly	
  cri�cal)	
  
  Increaser	
  2	
  (These	
  may	
  be	
  site	
  stabilizers	
  that	
  if	
  used	
  appropriately	
  

will	
  set	
  up	
  your	
  trajectory)	
  
  Invader	
  (These	
  species	
  may	
  destabilize	
  your	
  trajectory)	
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  Mix	
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  Assess	
  your	
  plant	
  community	
  
  Detailed	
  Vegeta�on	
  Transects	
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  Mix	
  Design	
  
  Compare	
  your	
  desired	
  species	
  list	
  to	
  what	
  is	
  available	
  
  Assess	
  the	
  varie�es	
  available	
  

  Local	
  Wild	
  Harvest	
  Seed	
  (contaminants	
  may	
  be	
  desirable	
  infill	
  species)	
  
  Non-­‐local	
  Wild	
  Harvest	
  Seed	
  (contaminants	
  if	
  na�ve	
  may	
  not	
  be	
  a	
  benefit	
  

but	
  will	
  rarely	
  cause	
  any	
  nega�ve	
  impacts)	
  
  Ecovars	
  and	
  similarily	
  selected	
  species	
  –	
  Gene�cally	
  robust	
  and	
  may	
  be	
  

developed	
  for	
  your	
  local	
  site,	
  if	
  not	
  may	
  s�ll	
  be	
  suitable	
  depending	
  on	
  how	
  
different	
  the	
  source	
  loca�on	
  is	
  

  Source	
  Selected	
  –	
  Species	
  that	
  can	
  be	
  located	
  in	
  a	
  specific	
  source	
  loca�on	
  
may	
  be	
  ideal	
  if	
  the	
  source	
  loca�on	
  matches	
  your	
  site	
  characteris�cs	
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  Loca�on	
  Loca�on	
  Loca�on	
  
  Distance	
  of	
  source	
  to	
  site.	
  How	
  far	
  is	
  too	
  far?	
  

  Hard	
  Distances:	
  	
  Using	
  fixed	
  distances	
  from	
  your	
  plan�ng	
  loca�on	
  for	
  all	
  
seed	
  allows	
  you	
  to	
  ensure	
  that	
  the	
  seed	
  has	
  some	
  locally	
  adapted	
  gene�cs	
  
(i.e	
  200km).	
  However,	
  typically	
  there	
  are	
  only	
  a	
  few	
  growers,	
  they	
  grow	
  
only	
  a	
  few	
  species	
  each	
  and	
  are	
  spread	
  over	
  large	
  geographical	
  areas.	
  	
  
  There	
  may	
  be	
  no	
  sources	
  of	
  seed	
  within	
  your	
  required	
  distance	
  	
  
  Only	
  the	
  most	
  common	
  aggressive	
  species	
  may	
  be	
  available	
  
  The	
  only	
  lots	
  available	
  may	
  be	
  weedy	
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  Mix	
  Design	
  
  Loca�on	
  Loca�on	
  Loca�on	
  
  Distance	
  of	
  source	
  to	
  site.	
  How	
  far	
  is	
  too	
  far?	
  

  Natural	
  sub-­‐region,	
  or	
  ecoregion	
  sourced	
  seed:	
  	
  Sourcing	
  seed	
  from	
  a	
  
similar	
  natural	
  region	
  to	
  the	
  one	
  it	
  is	
  to	
  be	
  planted	
  in	
  ensures	
  adaptabilty	
  
even	
  if	
  local	
  gene�cs	
  are	
  limited	
  (i.e.	
  dry	
  mixed	
  grass	
  prairie	
  site	
  may	
  have	
  
seed	
  from	
  all	
  simlar	
  dry	
  and	
  mixed	
  grass	
  source	
  loca�ons	
  across	
  western	
  
Canada	
  and	
  the	
  NW	
  USA)	
  
  Seed	
  will	
  be	
  adapted	
  to	
  the	
  clima�c	
  regime	
  as	
  a	
  whole	
  
  May	
  not	
  preform	
  exactly	
  as	
  expected,	
  but	
  it	
  is	
  likely	
  to	
  be	
  rela�vely	
  similar	
  
  Larger	
  diversity	
  of	
  species	
  will	
  be	
  available	
  to	
  choose	
  from	
  
  Mul�ple	
  seed	
  lots	
  for	
  each	
  species	
  is	
  likely	
  to	
  be	
  available	
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Seed	
  Mix	
  Design	
  
  Loca�on	
  Loca�on	
  Loca�on	
  
  Distance	
  of	
  source	
  to	
  site.	
  How	
  far	
  is	
  too	
  far?	
  

  North	
  America	
  Selected	
  Seed:	
  	
  Bringing	
  seed	
  in	
  from	
  anywhere	
  within	
  
North	
  America	
  (where	
  a	
  species	
  is	
  considered	
  na�ve	
  or	
  non-­‐na�ve).	
  This	
  
will	
  result	
  in	
  the	
  largest	
  selec�on	
  of	
  species,	
  seed	
  lots,	
  and	
  prices.	
  	
  
  Increased	
  cost	
  savings	
  is	
  likely	
  
  Reduced	
  performance	
  on	
  your	
  site	
  is	
  likely	
  
  Some	
  species	
  may	
  be	
  invasive	
  
  Some	
  species	
  may	
  not	
  actually	
  be	
  what	
  you	
  expect	
  (there	
  are	
  circumpolar	
  species	
  

that	
  are	
  very	
  different	
  from	
  one	
  place	
  to	
  the	
  next)	
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  Source	
  The	
  Seed	
  
  Foothills	
  Rough	
  Fescue	
  	
  

  (Climax	
  species	
  not	
  present)	
  
  Likely	
  will	
  not	
  grow	
  from	
  seed	
  so	
  it	
  is	
  not	
  included	
  but	
  wild	
  harvest	
  seed	
  available	
  

  Western	
  Porcupine	
  Grass	
  	
  
  (Consort	
  Alberta	
  closest	
  source	
  vs	
  eastern	
  Saskatchewan)	
  
  Part	
  of	
  Northern	
  Fescue,	
  contaminants	
  are	
  na�ve,	
  some	
  plains	
  rough	
  fescue	
  present	
  

  Needle	
  and	
  Thread	
  	
  
  Prairie	
  sources	
  available	
  (mul�ple	
  good	
  lots	
  across	
  the	
  dry	
  mixed	
  grass)	
  

  Blue	
  Grama	
  Grass	
  
  Majority	
  of	
  seed	
  coming	
  out	
  of	
  the	
  United	
  States	
  (similar	
  clima�c	
  regions	
  or	
  drier)	
  

  June	
  Grass	
  
  Some	
  Alberta	
  sources	
  and	
  many	
  USA	
  sources.	
  Availability	
  of	
  Alberta	
  sources	
  can	
  be	
  a	
  challenge	
  

  Rocky	
  Mountain	
  Fescue	
  
  Majority	
  of	
  seed	
  is	
  keying	
  out	
  to	
  Festuca	
  ovina	
  (high	
  risk	
  to	
  plant),	
  but	
  many	
  non-­‐na�ves	
  on	
  	
  	
  	
  	
  	
  	
  	
  	
  

site	
  and	
  so	
  a	
  mix	
  up	
  may	
  not	
  cause	
  a	
  failure	
  of	
  criteria.	
  Careful	
  considera�on	
  warranted	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
here	
  

  American	
  Vetch	
  
  Decreaser	
  legume,	
  Availabe	
  from	
  USA,	
  good	
  seed	
  lots	
  and	
  will	
  grow	
  here	
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  Design	
  
Its	
  all	
  in	
  the	
  Name	
  

  Double	
  Check	
  the	
  Iden��y	
  of	
  your	
  Seed–	
  Your	
  seed	
  may	
  have	
  
come	
  through	
  3	
  or	
  4	
  distributors	
  before	
  ge�ng	
  to	
  you.	
  Ensure	
  
you	
  know	
  exactly	
  what	
  it	
  is.	
  
  Scien�fic	
  names	
  differ	
  between	
  jurisdic�ons	
  (old	
  scien�fic	
  names,	
  

new	
  ones	
  have	
  been	
  adopted	
  by	
  different	
  jurisdic�ons)	
  
  Common	
  names	
  can	
  be	
  the	
  same	
  for	
  numerous	
  species.	
  	
  

  Hairy	
  Wild	
  Rye	
  =	
  Elymus	
  innovatus	
  and	
  Elymus	
  villosus	
  
  Rocky	
  Mountain	
  Fescue	
  /	
  Sheep	
  Fescue	
  =	
  Festuca	
  saximontana	
  and	
  

Festuca	
  ovina	
  

  Farm	
  and	
  Seed	
  Lab	
  iden�fica�on	
  can	
  be	
  wrong	
  

Festuca idahoensis 
Festuca rubra 
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Its	
  all	
  in	
  the	
  Name	
  

  Double	
  Check	
  the	
  Iden��y	
  of	
  your	
  Seed	
  
  Misiden�fica�on	
  during	
  selec�on	
  and	
  breeding	
  

  Most	
  na�ve	
  seed	
  is	
  wild	
  harvested.	
  This	
  means	
  that	
  at	
  some	
  point	
  
someone	
  has	
  to	
  go	
  out	
  and	
  collect	
  the	
  seed.	
  	
  At	
  seed	
  set	
  many	
  na�ve	
  and	
  
invasive	
  species	
  can	
  have	
  virtually	
  iden�cal	
  seeds	
  making	
  iden�fica�on	
  
difficult.	
  
  Festuca	
  saximontana	
  	
  vs	
  Festuca	
  ovina	
  (	
  1mm	
  awn	
  length	
  may	
  be	
  the	
  only	
  

difference)	
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Seed	
  Mix	
  Design	
  
Its	
  all	
  in	
  the	
  Name	
  

  Double	
  Check	
  the	
  Iden��y	
  of	
  your	
  Seed	
  
  Misiden�fica�on	
  during	
  Seed	
  Analysis	
  

  Labs	
  given	
  a	
  sample	
  of	
  seed	
  cannot	
  dis�nguish	
  visually	
  between	
  many	
  
species.	
  	
  

  For	
  a	
  $100.00	
  analysis	
  no	
  DNA	
  tes�ng	
  is	
  done.	
  	
  Only	
  visual	
  iden�fica�on	
  is	
  
completed	
  

  The	
  ability	
  of	
  the	
  lab	
  technician	
  to	
  iden�fy	
  between	
  hundreds	
  of	
  species	
  
of	
  na�ve	
  and	
  invasive	
  seeds	
  that	
  may	
  vary	
  only	
  by	
  millimeters.	
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Seed	
  Analysis	
  
  Always	
  look	
  at	
  germina�on	
  and	
  weed	
  analysis	
  
  In	
  general	
  20-­‐30g	
  of	
  a	
  1,000-­‐10,000kg	
  seed	
  lot	
  are	
  analyzed.	
  

  Of	
  this	
  only	
  a	
  few	
  hundred	
  seeds	
  may	
  actually	
  be	
  tested	
  
  Regardless	
  of	
  how	
  ethically	
  the	
  grower	
  or	
  seed	
  distributor	
  is	
  the	
  

analysis	
  is	
  only	
  giving	
  you	
  a	
  small	
  subset	
  of	
  what	
  you	
  are	
  purchasing	
  
  Expect	
  many	
  uniden�fied	
  weeds	
  to	
  show	
  up	
  
  Germina�on	
  variability	
  is	
  less	
  likely	
  but	
  germina�on	
  tests	
  should	
  be	
  

no	
  more	
  than	
  2	
  years	
  old	
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Seed	
  Analysis	
  
  Germina�on	
  Analysis	
  

  Germina�on	
  –	
  Percentage	
  of	
  seeds	
  that	
  germinate	
  for	
  a	
  given	
  length	
  of	
  
�me	
  under	
  controlled	
  condi�ons	
  
  Drawbacks	
  –	
  na�ve	
  seed	
  takes	
  longer	
  to	
  germinate	
  than	
  standard	
  tests	
  allow	
  
  Strengths	
  –	
  shows	
  what	
  percentage	
  of	
  seed	
  has	
  the	
  poten�al	
  to	
  quickly	
  

establish	
  

  Tz	
  Analysis	
  –	
  Tests	
  whether	
  a	
  seed	
  is	
  alive	
  
  Drawbacks	
  –	
  seeds	
  that	
  are	
  alive	
  may	
  be	
  too	
  weak	
  to	
  establish	
  
  Strengths	
  –	
  shows	
  viability	
  seeds	
  with	
  dormancy	
  issues	
  

  Inert	
  Material	
  –	
  Percentage	
  of	
  material	
  that	
  is	
  not	
  seed	
  (chaff,	
  dirt…)	
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Seed	
  Mix	
  Design	
  
  Compare	
  your	
  desired	
  species	
  list	
  to	
  what	
  is	
  available	
  
  Seed	
  Analysis	
  

  Is	
  the	
  lab	
  reputable	
  	
  
  How	
  recent	
  is	
  the	
  analysis	
  (typically	
  within	
  24	
  months	
  is	
  okay)	
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Seed	
  Mix	
  Design	
  
  Seed	
  Analysis	
  

  Germina�on	
  Rates	
  
  Use	
  the	
  TZ	
  to	
  determine	
  if	
  seed	
  is	
  alive	
  
  Germina�on	
  rates	
  only	
  tell	
  you	
  about	
  the	
  fastest	
  germina�ng	
  seeds	
  (Seed	
  

dormancy	
  can	
  over	
  rule	
  germina�on	
  rates)	
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Seed	
  Mix	
  Design	
  
  Seed	
  Analysis	
  

  Inert	
  Material	
  
  This	
  is	
  all	
  material	
  that	
  is	
  not	
  seed	
  (Straw	
  and	
  other	
  material,	
  it	
  only	
  tells	
  

you	
  what	
  percentage	
  of	
  the	
  seed	
  lot	
  is	
  not	
  seed)	
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Seed	
  Mix	
  Design	
  
  Weed	
  Analysis	
  	
  

  Each	
  test	
  is	
  performed	
  on	
  a	
  small	
  sample,	
  a	
  clean	
  seed	
  lot	
  (100%	
  
clean)	
  could	
  easily	
  be	
  hand	
  screened	
  by	
  a	
  grower	
  or	
  distributor.	
  	
  

  The	
  test	
  is	
  only	
  as	
  good	
  as	
  the	
  lab,	
  grower,	
  and	
  distributor.	
  If	
  you	
  
don’t	
  trust	
  them	
  all	
  you	
  may	
  not	
  be	
  ge�ng	
  what	
  you	
  think	
  you	
  are	
  

  Cri�cal	
  for	
  all	
  seed	
  lots	
  
  Do	
  not	
  purchase	
  seed	
  or	
  allow	
  it	
  to	
  be	
  mixed	
  without	
  review	
  of	
  all	
  

associated	
  weed	
  certs	
  
  Regulated	
  Weeds	
  	
  

  Check	
  the	
  loca�on	
  where	
  the	
  analysis	
  was	
  completed,	
  some	
  regulated	
  
weeds	
  may	
  not	
  be	
  listed	
  as	
  regulated	
  as	
  each	
  province	
  and	
  state	
  has	
  its	
  
own	
  list	
  

  Some	
  regulated	
  weeds	
  are	
  worse	
  than	
  others,	
  but	
  all	
  should	
  be	
  avoided	
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Seed	
  Mix	
  Design	
  
  Compare	
  your	
  desired	
  species	
  list	
  to	
  what	
  is	
  available	
  
  Weed	
  Analysis	
  

  Other	
  Weeds	
  
  This	
  list	
  may	
  include	
  regulated	
  weeds	
  
  This	
  list	
  in	
  the	
  case	
  of	
  wild	
  harvest	
  seed	
  may	
  include	
  many	
  desirable	
  na�ve	
  

infill	
  species	
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Seed	
  Mix	
  Design	
  
  Compare	
  your	
  desired	
  species	
  list	
  to	
  what	
  is	
  available	
  
  Weed	
  Analysis	
  

  Other	
  Crops	
  
  Some	
  of	
  these	
  may	
  be	
  tame	
  forage	
  species	
  
  Some	
  tame	
  forage	
  species	
  may	
  cause	
  worse	
  problems	
  that	
  regulated	
  

weeds	
  (Timothy,	
  Kentucky	
  bluegrass,	
  Smooth	
  brome,	
  Crested	
  Wheatgrass	
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Seed	
  Mix	
  Design	
  
  Compare	
  your	
  desired	
  species	
  list	
  to	
  what	
  is	
  available	
  
  Weed	
  Analysis	
  

  The	
  Unknown	
  
  A	
  weed	
  analysis	
  is	
  only	
  a	
  �ny	
  subsample	
  of	
  your	
  seed	
  lot	
  
  Not	
  all	
  weeds	
  will	
  be	
  represented	
  
  Weeds	
  iden�fied	
  may	
  be	
  highly	
  over	
  or	
  under	
  es�mated	
  (this	
  type	
  of	
  

analysis	
  makes	
  sta�s�cal	
  approxima�ons	
  	
  and	
  there	
  can	
  be	
  flaws)	
  
  Weed	
  seeds	
  are	
  hand	
  iden�fied,	
  quality	
  of	
  the	
  analyzer	
  means	
  

everything	
  



Tannas	
  Conserva�on	
  Services	
  Ltd.	
  

Seed	
  Mix	
  Design	
  
  Compare	
  your	
  desired	
  species	
  list	
  to	
  what	
  is	
  available	
  
  Na�ve	
  vs	
  Non-­‐na�ve	
  Species	
  	
  

Na�ve	
  Species	
  
  Puccinnellia	
  nutallii	
  
  Festuca	
  saximontana	
  
  	
  Elymus	
  innovatus	
  

Non-­‐Na�ve	
  Species	
  
  Puccinellia	
  distans	
  
  Festuca	
  ovina	
  
  Festuca	
  longifolia	
  Thuill	
  
  Festuca	
  rubra	
  
  Poa	
  pratensis	
  
  Elymus	
  villosus	
  (not	
  na�ve	
  to	
  

Western	
  Canada)	
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Seed	
  Mix	
  Design	
  
  Pure	
  Live	
  Seed	
  (PLS)	
  
  All	
  seed	
  mixes	
  should	
  be	
  built	
  on	
  a	
  pure	
  live	
  seed	
  basis	
  

  Accounts	
  for	
  pure	
  germina�on	
  rates	
  
  Deals	
  with	
  seed	
  lots	
  that	
  are	
  not	
  pure	
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Seed	
  Mix	
  Design	
  
  Pure	
  Live	
  Seed	
  (PLS)	
  
  Calculate	
  Required	
  Seeding	
  Rate	
  (kg/ha	
  PLS)	
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Seed	
  Mix	
  Design	
  
  Pure	
  Live	
  Seed	
  (PLS)	
  
  Calculate	
  the	
  percentage	
  of	
  each	
  species	
  required	
  in	
  the	
  mix	
  on	
  a	
  
PLS	
  basis	
  

  Calculate	
  Seeding	
  Rate	
  (PLS)	
  

  Calculate	
  the	
  Seeding	
  Rate	
  for	
  Each	
  Species	
  (PLS)	
  

 (PLS)(Species  Speci�ic) 
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Seed	
  Mix	
  Design	
  
  Calcula�ng	
  The	
  Amount	
  of	
  Seed	
  Required	
  
  Calculate	
  the	
  Actual	
  %	
  of	
  Mix	
  of	
  each	
  Individual	
  Species	
  

  Calculate	
  the	
  Actual	
  Seeding	
  Rate	
  of	
  Each	
  Species	
  (kg/ha)	
  

  Calculate	
  the	
  Actual	
  Seeding	
  Rate	
  of	
  the	
  Mix	
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Seed	
  Mix	
  Design	
  
  Seed	
  Weights	
  

La�n	
  Genus	
   La�n	
  Species	
   7	
  Le�er	
  Code	
   Common	
  Name	
   Seeds/kg	
  

Agropyron	
   dasystachyum	
   Agrodas	
   Northern	
  Wheatgrass	
   345,000	
  

Agropyron	
   smithii	
   Agrosmi	
   Western	
  Wheatgrass	
   242,000	
  

Agropyron	
   spicatum	
   Agrospi	
   Bluebunch	
  Wheatgrass	
   310,000	
  

Agropyron	
   trachycaulum	
   Agrotra	
   Slender	
  Wheatgrass	
   353,000	
  

Agropyron	
   violaceum	
   Agrovio	
   Violet	
  Wheatgrass	
   352,000	
  

Agros�s	
   scabra	
   Agrosca	
   Rough	
  Hairgrass	
   11,000,000	
  

Andropogon	
   gerardii	
   Andrger	
   Big	
  Bluestem	
   318,000	
  

Arctagros�s	
   la�floia	
   Arctlat	
   Polargrass	
   3,968,000	
  

Astragalus	
   canadensis	
   Astrcan	
   Canada	
  Milkvetch	
   497,200	
  

Beckmannia	
   syzigachne	
   Becksyz	
   Sloughgrass	
   1,603,000	
  



Tannas	
  Conserva�on	
  Services	
  Ltd.	
  

Seed	
  Mix	
  Design	
  
  Management	
  Factors	
  
  Impact	
  of	
  Goals	
  and	
  Decisions	
  on	
  Seed	
  Mix	
  &	
  Seeding	
  Rate	
  

  Seeding	
  Method	
  
  Soil	
  Prepara�on	
  
  Soil	
  Condi�ons	
  
  Season	
  
  Erosion	
  issues	
  
  Possible	
  disturbance	
  regimes	
  
  Aesthe�cs	
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Seed	
  Mix	
  Design	
  
  Management	
  Factors	
  
  Impact	
  of	
  Goals	
  and	
  Decisions	
  on	
  Seed	
  Mix	
  &	
  Seeding	
  Rate	
  

  Seeding	
  Method	
  
  Drill	
  seeding	
  	
  

  Brillion	
  Drill	
  -­‐	
  places	
  seed	
  in	
  proper	
  soil	
  contact	
  and	
  depth,	
  reducing	
  seed	
  
required	
  

  Drill	
  seeding	
  –	
  less	
  precise	
  seed	
  placement	
  and	
  poorer	
  packing,	
  requires	
  
moderately	
  more	
  seed	
  and	
  higher	
  percentage	
  of	
  small	
  seeded	
  species	
  

  No-­‐Till	
  Drill	
  –	
  less	
  precise	
  than	
  drill	
  seeding	
  requires	
  higher	
  percentage	
  of	
  poor	
  
establishing	
  species	
  and	
  small	
  seeded	
  species	
  

  Air-­‐Seeding	
  –	
  Poorest	
  placement	
  of	
  small	
  seeds	
  that	
  can	
  result	
  in	
  them	
  being	
  
buried	
  

Great Plains Seed Drill Brillion Seed Drill 
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Seed	
  Mix	
  Design	
  
  Management	
  Factors	
  
  Impact	
  of	
  Goals	
  and	
  Decisions	
  on	
  Seed	
  Mix	
  &	
  Seeding	
  Rate	
  

  Seeding	
  Method	
  
  Broadcast	
  Seeding	
  

  Seed	
  placement	
  occurs	
  at	
  the	
  surface	
  maximizing	
  germina�on	
  of	
  small	
  seeded	
  
species	
  

  Seed	
  can	
  be	
  lost	
  to	
  wind	
  and	
  preda�on	
  
  Poor	
  incorpora�on	
  of	
  seed	
  can	
  impact	
  germina�on	
  

  Hydro-­‐Seeding	
  
  Has	
  the	
  poorest	
  seed	
  placement	
  of	
  all	
  techniques.	
  Seed	
  germinates	
  above	
  the	
  

soil	
  and	
  if	
  mulch	
  pulls	
  away	
  from	
  soil	
  it	
  will	
  all	
  die.	
  	
  
  Only	
  the	
  most	
  aggressive	
  species	
  tend	
  to	
  survive,	
  numerous	
  species	
  need	
  to	
  be	
  

seeded	
  in	
  higher	
  propor�ons	
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Seed	
  Mix	
  Design	
  
  Management	
  Factors	
  
  Impact	
  of	
  equipment	
  choice	
  on	
  seeding	
  rate/seed	
  mix	
  design	
  

Seeding	
  Rate	
  
(seeds/m2)	
   Seeding	
  Method	
  

~400	
   	
  Brillion	
  Seed	
  Drill	
  

~500	
   Drill	
  Seeding	
  

~600	
   No-­‐�ll	
  Drill	
  Seeding	
  

~800	
   Broadcast	
  Seeding	
  

>1200	
   Hydro	
  Seeding	
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Seed	
  Mix	
  Design	
  
  Management	
  Factors	
  
  Impact	
  of	
  Goals	
  and	
  Decisions	
  on	
  Seed	
  Mix	
  &	
  Seeding	
  Rate	
  

  Soil	
  Prepara�on	
  and	
  Condi�ons	
  
  Proper	
  weed	
  control	
  reduces	
  compe��on	
  and	
  less	
  seed	
  is	
  required	
  
  Tillage	
  immediately	
  prior	
  to	
  seeding	
  allows	
  seed	
  and	
  soil	
  to	
  be	
  incorporated	
  more	
  

effec�vely	
  
  The	
  smaller	
  the	
  soil	
  par�cles	
  the	
  be�er	
  the	
  seed	
  soil	
  contact	
  and	
  less	
  seed	
  required	
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Seed	
  Mix	
  Design	
  
  Management	
  Factors	
  
  Impact	
  of	
  Goals	
  and	
  Decisions	
  on	
  Seed	
  Mix	
  &	
  Seeding	
  Rate	
  

  Soil	
  Type	
  
  Soil	
  texture	
  –	
  Each	
  species	
  has	
  a	
  different	
  tolerance	
  of	
  soil	
  texture	
  so	
  modify	
  each	
  

species	
  appropriately	
  
  Soil	
  salinity	
  –	
  Higher	
  salinity	
  condi�ons	
  limits	
  the	
  ability	
  of	
  some	
  species	
  to	
  establish,	
  

increase	
  propor�ons	
  appropriately	
  
  Soil	
  Quality	
  –	
  Richer	
  soils	
  allow	
  for	
  lower	
  mortality,	
  but	
  higher	
  compe��on.	
  Reduce	
  

compe��ve	
  species	
  in	
  favor	
  of	
  higher	
  amounts	
  of	
  less	
  compe��ve	
  species	
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Seed	
  Mix	
  Design	
  
  Management	
  Factors	
  
  Impact	
  of	
  equipment	
  choice	
  on	
  seeding	
  rate/seed	
  mix	
  design	
  

Table	
  1:	
  Seeding	
  Rate	
  Guidelines	
  For	
  the	
  Dry	
  Mixed	
  Grass	
  and	
  Mixed	
  Grass	
  Natural	
  Subregions.	
  Seeding	
  
rates	
  are	
  set	
  for	
  use	
  of	
  a	
  brillion	
  seed	
  drill	
  or	
  similar	
  drill.	
  Use	
  of	
  other	
  seeding	
  methods	
  will	
  require	
  
modifica�ons	
  to	
  the	
  seeding	
  rate	
  

	
  	
   Rate	
  (seeds(PLS)/m2)	
  
Presence	
  of	
  Invasive	
  

Species	
  
Soil	
  Condi�ons	
  
and	
  Seed	
  Bed	
  

Desire	
  for	
  Infill	
  of	
  
surrounding	
  Species	
  

Cover	
  
Establishment	
  Erosion	
  Risk	
   Dry	
  Site	
   Moist	
  Site	
   Wet	
  Site	
  

Very	
  Low	
   150*	
   300	
   400	
   No	
  Risk	
   Excellent	
   Lots	
  of	
  Infill	
  Desired	
   Slow	
  	
  	
  

Low	
   250	
   400	
   1000	
   No	
  Risk	
   Good	
   Lots	
  of	
  Infill	
  Desired	
   Slow	
  to	
  Moderate	
  
Low	
  to	
  
Moderate	
   300	
   1000	
   1500	
   Low	
  to	
  Moderate	
  Risk	
   Moderate	
   Moderate	
  Infill	
  Desired	
   Moderate	
  

Moderate	
   400	
   1500	
   2000	
   Moderate	
  Risk	
   Poor	
   Low	
  Infill	
  Desired	
   Fast	
  

High	
   1000	
   2000	
   5000	
  
High	
  Risk	
  (compe��on	
  
required)	
   Poor	
   No	
  Infill	
  Desired	
   Very	
  Fast	
  

	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  

*Seeding	
  rates	
  should	
  be	
  chosen	
  based	
  on	
  a	
  combina�on	
  of	
  all	
  factors	
  in	
  the	
  table	
  plus	
  any	
  addi�onal	
  project	
  specific	
  requirements	
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Seed	
  Mix	
  Design	
  
  Management	
  Factors	
  
  Impact	
  of	
  Goals	
  and	
  Decisions	
  on	
  Seed	
  Mix	
  &	
  Seeding	
  Rate	
  

  Season	
  

Seeding	
  Rate	
  
(seeds/m2)	
   Season	
  

~350	
   April	
  –	
  Ideal	
  �me	
  to	
  seed	
  

~400	
   Mid	
  May	
  –	
  Ideal	
  �me	
  to	
  seed	
  to	
  take	
  advantage	
  of	
  moisture	
  

~600	
   Mid	
  June	
  –	
  Only	
  appropriate	
  in	
  moist	
  regions	
  or	
  environments	
  

>800	
   July	
  (Failure	
  is	
  almost	
  guaranteed	
  without	
  irriga�on)	
  

~400	
   Late	
  August	
  or	
  Early	
  September	
  –	
  Ideal	
  �ming	
  for	
  many	
  projects	
  

~600	
   October	
  (Dormant)	
  –	
  May	
  lose	
  seed	
  over	
  the	
  winter.	
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Seed	
  Mix	
  Design	
  
  Management	
  Factors	
  
  Impact	
  of	
  Goals	
  and	
  Decisions	
  on	
  Seed	
  Mix	
  &	
  Seeding	
  Rate	
  

  Erosion	
  issues	
  
  High	
  erosion	
  requires	
  higher	
  seeding	
  rates	
  due	
  to	
  loss	
  and	
  requires	
  fast	
  

establishment	
  

  Possible	
  disturbance	
  regimes	
  
  Herbivory,	
  fire…	
  all	
  play	
  into	
  how	
  the	
  plants	
  establish	
  

  Aesthe�cs	
  
  A	
  slow	
  establishing	
  stand	
  does	
  not	
  look	
  good	
  for	
  a	
  long	
  �me.	
  This	
  needs	
  to	
  

be	
  accounted	
  for	
  in	
  many	
  situa�ons.	
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Seed	
  Mix	
  Design	
  
  Establishment	
  Factors	
  
  Impact	
  of	
  Species	
  on	
  Seed	
  Mix	
  &	
  Seeding	
  Rate	
  

  Bunch	
  grass	
  vs	
  creeping	
  (compe��on	
  issues)	
  
  Fast	
  vs	
  slow	
  establishment	
  requirements	
  
  Dormancy	
  
  Germina�on	
  poten�al	
  
  Energy	
  reserves	
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Seed	
  Mix	
  Design	
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Seed	
  Mix	
  Design	
  
  Spreadsheet	
  output	
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Seed	
  Mix	
  Design	
  
  Transect	
  Seed	
  Mix	
  

  Range	
  Health	
  Seed	
  Mix	
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Seed	
  Mix	
  Design	
  
  Seeding	
  Rate	
  and	
  Seed	
  Mix	
  Composi�on	
  are	
  Linked	
  	
  
  Modifica�ons	
  to	
  seeding	
  rate	
  will	
  result	
  in	
  changes	
  to	
  the	
  
appropriate	
  seed	
  mix	
  composi�on	
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