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NOTEWORTHY  OBSERVATION
Peirson’s  Milk-Vetch:  Ovules,  Seeds,  and  Seed  Size

ASTRAGALUS  MA  G  DA  LENA  E  VAR.  PEIRSONII  (Munz  &  McBumey)  Bameby.
(FABACEAE)  -  Imperial  County,  Algodones  Dunes;  study  area  in  the  US  Bureau  of

Land  Management  (BLM)  Gecko  Management  Area  south  of  California  State  Route  78;

USGS  7.5’  Glamis  Quadrangle;  study  area  roughly  bounded  on  the  north  by  UTM

(NAD83)  1  IS  3643800N;  on  the  east  by  682000E;  on  the  south  by  3639500N;  and  on  the

west  by  676500E;  elevation  approximately  100  m  (330  ft.)  MSL.

Background.  Astragalus  m.  var.  peirsonii  (Peirson’s  milk-vetch)  is  a  Federally  listed

threatened  species  [US  Fish  and  Wildlife  Service  (FWS),  October  6,  1998,  Federal

Register  63:53596-53615]  and  State  listed  endangered  species  restricted  to  the  Algodones

Dunes  in  California.  It  occurs  on  windblown  slopes  and  hollows  throughout  the  dunes  in

varying  densities.  Most  of  the  suitable  habitat  is  sparsely  occupied  at  a  density  of  less

than  100  plants  per  hectare,  but  some  small  areas  contain  densities  >5,000  plants  per
hectare.

The  fruits  and  seeds  of  A.  m.  var.  peirsonii  have  been  described  as  “pods  2-3.5  cm.  long,

ovules  11-16,  seeds  4.5-5.5  mm.  long”  (R.  C.  Bameby  1964,  Atlas  of  North  American

Astragalus,  Memoirs  of  the  New  York  Botanical  Garden  13:862-863);  Bowers  provided

additional  seed  measurements  of  4-7  mm.  long  (J.  E.  Bowers  1996,  Seedling  emergence

on  Sonoran  Desert  dunes.  Journal  of  Arid  Environments  33:63-72).

As  a  short-lived  perennial,  A.  m.  var.  peirsonii  exhibits  a  dual  reproductive  strategy

adapted  to  the  harsh  environment  of  the  Algodones  Dunes’  highly  variable  annual  rainfall

pattern.  The  timing  of  fall  and  winter  rains  may  have  a  dramatic  effect  on  reproductive

success.  Well-timed  fall  precipitation  may  initiate  germination  events  where  new

germinants  can  flower  within  2-3  months.  These  germ  inants  may  produce  a  few  pods  per

plant  in  their  first  season.  Early-spnng  drought  probably  inhibits  flowering.  A  small

percentage  of  plants  may  survive  the  hot  summer  months.  Persisting  plants  often  produce

copious  numbers  of  pods  per  plant  in  their  second  year.  This  dual  reproductive  strategy

adds  to  the  complexity  of  devising  a  monitoring  and  management  strategy  to  ensure  the

long-term  survival  of  this  species  in  a  setting  of  increasing  human  activity.

Studies  have  indicated  that  only  a  small  fraction  of  a  plant’s  seeds  will  survive  to

germinate  from  the  seed  bank  (J.  L.  Harper  1981,  Population  Biology  of  Plants,

Academic  Press,  London;  M.  Fenner  1985,  Seed  Ecology,  Chapman  and  Hall,  London).

Once  in  the  seed  bank,  seeds  are  subjected  to  various  factors  that  will  determine  their

fate,  such  as  length  of  dormancy  and  rate  of  recruitment  (C.C.  Baskin  and  J.M.  Baskin

2001,  Seeds:  Ecology,  biogeography,  and  evolution  of  dormancy  and  germination.
Academic  Press,  San  Diego).  Measures  and  estimations  have  been  made  of  the  static  seed

bank  (numbers  of  seeds  present  at  a  given  time)  for  Astragalus  m.  var.  peirsonii.

Estimations  of  input  to  the  seed  bank  have  been  based  on  the  anecdotal  figures  given  by

Bameby  for  the  numbers  of  ovules  per  seed  pod  noted  above.  Because  research  and

management  actions  may  be  predicated  on  this  factor,  we  considered  that  it  was  vital  to

examine  the  premise  that  all  ovules  developed  into  seeds.
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Methods.  The  BLM  and  FWS  have  begun  to  collect  baseline  data  to  estimate  fecundity  as

a  function  of  annual  seed  production,  seed  bank  size,  seed  bank  dynamics,  and

recruitment.  The  FWS  conducted  manipulative  field  studies  in  the  Algodones  Dunes

between  February  and  June  2005,  under  a  permit  issued  by  the  BLM.  The  California

Dept,  of  Fish  and  Game  issued  a  permit  allowing  us  to  collect  seed  pods  from  A.  m.  var.

peirsonii  in  April  2005,  as  part  of  our  data-gathering  effort.  We  randomly  collected  416

seed  pods  from  78  plants  within  the  250-hectare  study  area.  Several  maturing  pods  were

collected  per  plant  (mean  =  5  pods).  Pods  were  dissected  and  the  number  of  ovules

(immature  seeds)  and  mature  seeds  counted  using  a  stereoscope.  We  qualitatively
differentiated  between  ovules  and  mature  seeds  by  size  and  shape.  Ovules  were  almost

uniformly  less  than  1  mm  in  diameter.  Seeds  are  elongated,  kidney-shaped  ovals  and
flattened.  All  measurements  were  taken  on  the  longest  axis.  We  counted  the  number  of

mature  seeds  per  pod,  calculated  median  seed  length  per  pod,  and  totaled  the  combined

number  of  ovules  and  mature  seeds  per  pod.  Data  were  averaged  among  pods  collected

from  individual  plants.  We  present  between-plant  averages  and  standard  deviations  (SD).

We  additionally  present  the  coefficient  of  variance  (CV)  for  seed  length  within  and

between  pods.

Results.  Seed  pods  contained  on  average  5.2  mature  seeds  (n  =  78,  SD  =  2.63,  maximum

=  15)  and  11.41  mature  seeds  and  ovules  (n  =  78,  SD  =  2.36,  maximum  =  17).  Seeds

were  on  average  4.98  mm  long  (n  =  73,  SD  0.68,  maximum  —  7.40  mm).  Variance  in  seed

length  was  greater  between  pods  (CV  =  15.25)  than  within  pods  (average  CV  =  6.71,  n  =

85,  SD  =  4.29).

Discussion.  Our  results  most  closely  coincide  with  those  observations  of  Bameby  (1964)

with  regard  to  the  number  of  ovules  per  pod  and  average  seed  size.  Bameby  gave  no

figures  for  numbers  of  mature  seeds  per  pod.  We  believe  that  our  study  provides  the  first

data  regarding  the  actual  number  of  mature  seeds  per  pod  for  this  plant.  The  BLM  and

FWS  are  currently  formulating  a  monitoring  strategy  for  A.  m.  var.  peirsonii.  Some

previous  studies  have  simply  used  the  mean  number  of  ovules  cited  by  Bameby  (1964)  as
mdicative  of  the  numbers  of  seeds  deposited  into  the  seed  bank  from  a  single  pod.  This

more-accurate  determination  of  mature  seed  production  per  pod  will  allow  a  better

estimate  of  fecundity  and  seed  bank  size  and  a  refined  metric  to  better  project  potential

population  size.  Other  factors  such  as  pod,  ovule,  and  seed  herbivory  and  predation

should  also  be  taken  into  account.

—  Lloyd  B.  McKinney,  Jeremiah  D.  Groom,  Lauren  A.  White,  and  Gary  D.
Wallace  ,  U.S.  Fish  and  Wildlife  Service,  Carlsbad  Office,  6010  Hidden  Valley  Rd.,

Carlsbad,  CA  92011:  Tony  McKmnev@fws.gov



McKinney, Lloyd B. et al. 2006. "Noteworthy Observation: Peirson’s milk vetch
ovules, seeds, and seed size." Crossosoma 32(2), 84–85. 

View This Item Online: https://www.biodiversitylibrary.org/item/211111
Permalink: https://www.biodiversitylibrary.org/partpdf/370629

Holding Institution 
New York Botanical Garden, LuEsther T. Mertz Library

Sponsored by 
BHL-SIL-FEDLINK

Copyright & Reuse 
Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: Southern California Botanists
License: http://creativecommons.org/licenses/by-nc-sa/4.0/
Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 1 February 2024 at 01:01 UTC

https://www.biodiversitylibrary.org/item/211111
https://www.biodiversitylibrary.org/partpdf/370629
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

