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Lupinus arboreus thesis work
1986

Common garden experiments with Lupinus 
arboreus, L. rivularis, L. littoralis 



• My  strategy for the 
last 35 years has 
been seeing taxa in 
the field, visiting 
herbaria; using CCH, 
SEINet, etc

• Wading thru the 
nomenclatural and 
circumscription 
confusion that exist 
within Lupinus

• Writing keys and 
descriptions that try 
to differentiate taxa

I have learned a lot 
teaching Lupine classes
To Botanists



Field work started 1987

1987

1989

1994 Yosemite 
L. latifolius

1987 
Death 
Valley

1987
L. Albifrons var. 
austromontanus



A wonderful opportunity to go to all 
types of habitats!

L. albifrons var. 
albifrons

L. lepidus var. ramosus

L. littoralis 



Alpine, riparian, desert

L excubitus

L. polyphyllus 
var. polyphyllus

L. polyphyllus
var. saxosus



Redwoods Nat. Park to central Sierra 
to Santa Monica Mts

L. benthamii

L. rivularis

L. hirsutissimus



New York to Florida 

L. perennis

L. diffusus



Intermountain to the west

Warner Mts 2007
L. polyphyllus var. saxosus

2009 Oregon
L. polyphyllus



Alpine meadows to ocean bluff

L. bicolor
L. gracilentus

Max to Lupin ❤️



• There is one thing that 
most people agree with 
and that is what is in the 
genus Lupinus

• A great genus! The 
boundaries between 
species are another 
matter

L. constancei

L. magnificus



Leaf palmately compound (3-17 leaflets)

The genus characters 
are clear  

keel

wing

banner

Upper petal  (banner) outside lateral one (wing) in bud

5 long with short anthers
5 short with long anthers

Filaments fused



Some characters that help delineate 
Lupine taxa

• Hair on banner back, keel, 
wing

• Leaf hair on surfaces

• Persistence of flower bracts

• Position of leaves (cauline 
or clustered at base)

• Annual perennial, shrub, 
perennial herb, erect, 
decumbent, low growing L. polyphyllus var. saxosus



Current thoughts
• Lupinus is a recent genus undergoing adaptive 

radiation

• Gene flow is taking place between Lupine taxa

• Molecular and morphological evidence  don’t 
always track,  probably because of reticular 
evolution, resulting in more of a gray, rather 
than a black and white  taxonomy

L. albifrons  var. collinus
L. albifrons douglasii L. a. abramsii

L. a. austromontanus



Nomenclature background 
(according to the ICBN)

The Integrated Taxonomic Information System has 1,010 
names for Lupines (and it does not have them all)

• Basionym means the 'original name’. 

• Synonym is  an alternate name for the circumscription, 
position, and rank of a taxon

• It is always "a synonym of the accepted scientific 
name", but which name is accepted depends on the 
taxonomic interpretation of the author

• There are so many names for Lupinus and so much 
variation, it is difficult to circumscribe the species 
boundaries.

L. polyphyllus  var. saxosus



Species 
boundaries 

Circumscription is difficult, made problematic by the vast 
number of species recognized then lumped and split in 
various ways by different taxonomists.

L. longifolius

L. littoralis
L. rivularis L. latifolius

L. arboreus



Lupinus elmeri Greene (Pittonia 3:159 (1897) 

When I “rediscovered” this plant on South Fork 
Mt., I  thought it was a new species. No 
surprise that it had already been named. 

There is sure to be a name out there



45. L. elmeri
46. L. excubitus 
47. L. flavoculatus
48. L. formosus
49. var. formosus
50. var. robustus
51. L. fulcratus
52. L. gracilentus (Slender Lupine)
53. L. grayi
54. L. guadalupensis (Guadalupe  Lupine)
55. L. hirsutissimus (Stinging Lupine)
56. L. hyacinthinus
57. L. lapidicola Mount Eddy Lupine)
58. L. latifolius
var barbatus now under  viridifolius
var columbianus lumped under var. latifolius
59. var. dudleyi
60. var. latifolius
61. var. parishii
62. var. viridifolius
63. L. lepidus (var. lepidus not Ca)
64. var aridus added
65. var. confertus
66. var. culbertsonii
67. var. lobbii
68. var. ramosus
69. var. sellulus
70. var. utahensis (Stemless Lupine)
71. L. leucophyllus Velvet Lupine
72. L. littoralis 
73. L. l. var. littoralis
74. L. l. var. . variicolor circumscription)
75. L. longifolius
76. L. ludovicianus
77. L. luteolus (Butter Lupine)
78. L. magnificus
79. var. glarecola
80. L. magnificus var. hesperius (added)
81. var. magnificus
82. L. microcarpus (Chick Lupine)
83. var. densiflorus
84. var. horizontalis
85. var. microcarpus

1. Lupinus adsurgens
2. L. affinis
3. L. albicaulis
4. L. albifrons
5. Lupinus albifrons var. albifrons
6. Lupinus albifrons var. abramsii
7. Lupinus albifrons var. austromontanus 
8. Lupinus albifrons var. collinus
9. Lupinus albifrons var. douglasii
10. Lupinus albifrons var. hallii 
11. Lupinus albifrons var. medius
12. Lupinus  albifrons var. johnstonii
13. L. andersonii
14. L. angustiflorus
15. L. antoninus (Anthony Peak Lupine)
16. L. apertus
17. L. arboreus (Yellow Bush Lupine)
18. L. arbustus (Spur Lupine)
19. L. argenteus
20. var. argenteus
21. var. heteranthus
22. var. meionanthus
23. var. montigenus
24. var. palmeri
25. L. arizonicus (Arizona Lupine)
26. L. benthamii (Spider Lupine)
27. L. bicolor (Miniature Lupine)
28. L. brevicaulis (Sand Lupine)
29. L. breweri
30. var. breweri
31. var. bryoides
32. var. grandiflorus
33. L. cervinus (Santa Lucia Lupine)
34. L. chamissonis
35. L. citrinus
36. var. citrinus (Orange Lupine)
37. var. deflexus (Mariposa Lupine)
38. L. concinnus (Bajada Lupine)
39. L. constancei (The Lassics Lupine)
40. L. covillei
41. L. croceus
42. L. dalesiae (Quincy Lupine)
43. L. duranii (Mono Lake Lupine)
44. L. elatus (Silky Lupine)

86. L. milo-bakeri (Milo Baker's Lupine)
87. L. nanus (Sky Lupine)
88. L. nevadensis (Nevada Lupine)
89. L. nipomoensis (Nipomo Mesa Lupine)
90. L. obtusilobus
91. L. odoratus (Mojave Lupine)
92. L. onustus
93. L. pachylobus (Big Pod Lupine)
94. L. padre-crowleyi
95. L. peirsonii (Peirson's Lupine)
96. L. polyphyllus
97. L. polyphyllus var. polyphyllus
(var pallidipes here)

86. var. burkei
87. var. humicola (L. holmgrenianus)
88. var. saxosus( L. saxosus) different 

circumscription)
89. L. pratensis
90. L. pusillus var. intermontanus )
91. L. rivularis
92. L. sericatus (Cobb Mountain Lupine)
93. L. shockleyi (Desert Lupine)
94. L. sparsiflorus (Coulter's Lupine)
95. L. spectabilis (Shaggyhair Lupine) 
96. L. stiversii (Harlequin Lupine)
97. L. succulentus (Arroyo Lupine)
98. L. tidestromii (Tidestrom's Lupine)
99. L. tracyi (Tracy's Lupine)
100. L. truncatus
101. L. uncialis (Lilliput Lupine)

Lupinus variicolor now under Lupinus littoralis
var. variicolor

113 taxa  

L. ludovicianus

2020 New treatment in  Jepson e flora: 

70 species; 43 var. 
14 changes

> 352 synonyms)



1. 31. Lupinus adsurgens

2. 32. Lupinus albicaulis

3. 33. Lupinus albifrons

4. var. albifrons

5. var. abramsii

6. var. austromontanus

7. var. collinus

8. var. douglasii

9. var. hallii

10. var. medius

11. var. johnstonii

12. 34. Lupinus andersonii

13. 35. Lupinus angustiflorus

14. 36. Lupinus antoninus

15. 37. Lupinus apertus

16. 38. Lupinus arboreus

17. 39. Lupinus arbustus

18. 40. Lupinus arcticus

19. 41. Lupinus argenteus

20. Var argenteus

21. Var. argentatus

22. argophyllus

23. fulvomaculatus

24. heteranthus

25. hillii

26. holosericeus

27. meionanthus

28. moabensis

29. montigenus

30. palmeri

31. parviflorus

32. rubricaulis

33. utahensis

34. 43. Lupinus breweri

35. 44. Lupinus cervinus

36. 45. Lupinus chamissonis

37. 46. Lupinus constancei

38. 47. Lupinus covillei

39. 48. Lupinus croceus

40. 49. Lupinus dalesiae

41. 50. Lupinus diffusus

42. 51. Lupinus duranii

43. 52. Lupinus elatus

44. 53. Lupinus elmeri

45. 54. Lupinus excubitus

46. 55. Lupinus formosus

47. var. formosus

48. var. robustus

49. 56. Lupinus fulcratus

50. 57. Lupinus gracilentus

51. 58. Lupinus grayi

52. 59. Lupinus huachucanus

53. 60. Lupinus hyacinthinus

54. 61. Lupinus kuschei

55. 62. Lupinus lapidicola

56. 63. Lupinus latifolius

57. Var. dudlei

58. Var latifolius

59. Var. parishii

60. Var. subalpinus

61. Var viridifolius

62. 64. Lupinus lepidus

63. aridus

64. ashlandensis

65. confertus

66. culbertsonii

67. cusickii

68. lepidus

69. lobbii

70. ramosus

71. sellulus

72. utahensis

73. 65. Lupinus leucophyllus

74. 66. Lupinus littoralis

75. 67. Lupinus longifolius

76. 68. Lupinus ludovicianus

77. 69. Lupinus magnificus

78. 70. Lupinus neomexicanus

79. 71. Lupinus nevadensis

80. 72. Lupinus nootkatensis

81. Var nootkatensis

82. Var fruticosus

83. 73. Lupinus obtusilobus

84. 74. Lupinus onustus

85. 75. Lupinus oreganus

86. 76. Lupinus padre-crowleyi

87. 77. Lupinus peirsonii

88. 78. Lupinus perennis

89. 79. Lupinus polyphyllus

90. var. ammophilus

91. var. burkei

92. var.humicola

93. var. polyphyllus 

94. var. prunophilus

95. var. saxosus 

96. 80. Lupinus pratensis

97. 81. Lupinus rivularis

98. 82. Lupinus sabinianus

99. 82. Lupinus sericatus

100. 83. Lupinus sericeus

101. 84. Lupinus sierrae-blancae

102. 85. Lupinus sulphureus

103. 86. Lupinus tidestromii

104. 87. Lupinus tracyi

105. 88. Lupinus villosus

106. 89. Lupinus westianus

107. var aridorum

108. var westianus

59 perennial 
species
108 taxa 

L. latifolius

Sholars

88 species
147 taxa

Flora North America 

28 taxa not in Ca



Photo R LaValley

Crosspollination between sympatric 
Lupines has contributed to diversity 

• Generally 
bumblebee 
pollinated

• Lupines lack nectar



Herbarium work

• Visits to

• New York Botanical 
Garden herbarium

• Smithsonian

• College of  Idaho

• UC Berkely Davis, Irvine, 
Riverside

• CSU Humboldt, Sonoma

• Cal Academy of Sciences

• RSA 





Research on type specimens 

• Lupinus rivularis Dougl . Bot . Reg . 19 : pl . 1595. 

1833 TYPE LOCALITY : “ Native of California . 



Research: old monographs, floras to 
efloras

1938-1953 778 pgs



1996 
international 
symposium 
on Lupins

Publications



The Jepson Manuals 

1993
2002

2012

Eflora 
Revised
2020 



Lupinus circumscription challenges, 
indiscriminate outcrossing, and sheer 
numbers of taxa create the nightmare

known as Lupinus

19871990

Northern California Botanists Symposium 2020

Teresa Sholars

2008

Professor Emeritus of Biology, College of the Redwoods

Adjunct Professor and Herbarium Curator, Mendocino College Coast Campus

Fort Bragg, Ca.



Flora of North America  
2022 In press



Legumes of Arizona- an Illustrated Flora and 

Reference 
Galleys coming soon



Lupines of California
Teresa Sholars text

Stewart Wilson photography

Will be 
published by 
CNPS

In progress



The mentors who had faith in me and gave me advice

Ledyard Stebbins

Lincoln Constance

Images courtesy of the University
and Jepson Herbaria

Thank you 
posthumously 

Larry Heckard 

Jim Hickman who got me into this mess

tas

L. albifrons var. austromontanus



My teachers and mentors at Berkeley who taught me the 
complexities of sorting out nomenclatural  messes  and 
circumscription challenges: Barbara Ertter, John Strother
(all interpretations and possible errors are mine alone). 



Linda Vorobik 
illustrator and botanist



Thanks to my kids for their support for 
me as a Botanist and Mom

1986, the year I began my 
studies on Lupinus

today


