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Not Just Another Pretty Face

Lupines are hardy 
pioneers. They 
often grow in areas 
newly uncovered by 
retreating glaciers.

Lupines, the tall, purple 
spears of  blossoms that brighten
fields, roadsides, and alpine or subalpine 
areas in many parts of  Southeast Alaska are 
not just beautiful flowers. If  it were proper 
to talk of  flowers in human terms, we might 
say they are remarkably clever, and in any 
terms they are among Southeast’s hardiest 
pioneers.

Lupines thrive in nutrient-poor areas, 
so we find them growing in places newly 
uncovered by retreating glaciers, in disturbed 
areas, and sometimes where there seems 
to be little soil and mostly gravel. Lupines 
have a number of  characteristics that help 
them survive where more fragile species may 

not. Perhaps most importantly, they harbor 
nitrogen-fixing bacteria in nodules on their 
roots. These bacteria can pull nitrogen out 
of  the air and incorporate it into organic 
compounds that nurture the lupines and 
enrich the soil for other plants that follow 
them. 

Nitrogen is the nutrient most commonly 
deficient among the 14 that plants need. It 
is also the one used in greatest quantities 
by most plants. According to one estimate 
made in 1990, legumes (the plant family to 
which lupines belong) harvest 80 million 
tons of  nitrogen a year from the air—more 
than the 50 to 60 million tons produced 
synthetically by fertilizer factories.
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Lupines also have  fine hairs, or “fur,” 
on their stems and the undersides of  their 
leaves. The hairs help deflect wind and some 
of  the sun’s radiant heat to keep the plants 
from drying out, yet they help hold in some 
heat to promote more favorable growing 
conditions.

Lupines anchor themselves in place by 
growing large, strong rhizomes—under-
ground stems that extend both downward 
and laterally and that function much like 
roots. As many Southeast gardeners have 
discovered, individual lupine plants multiply 
by sending out horizontal extensions that 
root at intervals and emerge aboveground 
as separate, new plants. This allows the 
plants to reproduce without the tremendous 
output of  energy required to flower and 
produce seeds. The plants produced by this 
method, however, are all clones with exactly 
the same genes and characteristics as the 
parent plants. 

Fortunately for the hardiness of  the 
species, as well as for those of  us who enjoy 
their spectacular summer beauty, lupines 
also reproduce by flowering. This allows 
for cross-pollination, the exchange of  genes 
among different plants, so that lupines as a 
species maintain genetic diversity and im-
prove their chances of  dealing with changing 
environmental conditions, both now and 
over the long term.

In Southeast Alaska lupines are cross-
pollinated primarily by bees. Here’s how it 
works:

Each of  the blossoms clustered along 
the upright stem of  a lupine has five unequal 
petals. The uppermost, called the “banner,” 
stands upright, furled at the center, beckon-
ing potential pollinators like a bright, showy 
flag. Two lateral petals called the “wings” 
fold together like cupped hands, enclosing 
two smaller petals that join together to form 
the curved, sharply pointed “keel.” Inside 
the keel are the plant’s reproductive organs, 
10 hairlike stamens (the male pollen produc-
ers) surrounding a longer pistil (the female 
pollen receiver).

When a bee lands on a lupine blossom 
that is mature—ready to release pollen—the 
weight of  the bee pushes the two wings 
apart, exposing the keel. The bee’s weight 
pressing on the keel compacts the stamens 
and pistil inside it, pressing pollen out the 
keel’s curved, pointed tip. The dust-like 
pollen is caught on  the bee’s hairy legs and 
underside. 

At the same time the pistil, which stands 
up even higher than the stamens, is pushed 
out. It also brushes against the bee’s under-

(Top left) Drops of  
rain often collect in 
the “palms” of  lupine 
leaves. This may help 
conserve water over 
extended periods of  
time—a feature of   
particular importance 
since lupines often grow 
in very porous soil. 

(Top right) Different 
varieties of  lupine have 
different amounts of  
hair. Lupines in alpine 
and subalpine areas 
often wear thick fur 
coats.
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side, picking up pollen from other blossoms 
the bee has visited. Thus, the exchange of  
genes takes place among lupines visited in 
varying sequence by different bees, or by 
the same bees at different times. The bees, 
meanwhile, extract nectar from within the 
blossoms to feed the young within their 
own colonies.

What makes this whole exchange even 
more remarkable is that the lupines appear 
to have developed a means of  signaling the 
bees so that pollen exchange is made with 
great efficiency. As with a number of  other 
types of  flowers, lupine blossoms shift color 
as they age—a signal the bees apparently 
can interpret so that they spend their energy 
visiting only blossoms that are at the right 
stage of  maturity to release pollen (and, of  
greatest importance to the bees, nectar). 

When lupines first begin blooming, the 
banners of  individual blossoms have large 

(Far left) Even this 
rare white lupine we 
found near Mendenhall 
Glacier has begun to 
turn purple. The more 
mature blossoms at the 
bottom of  the stalk 
are no longer rich with 
pollen. Soon they will 
mature and produce 
seed pods like those 
shown in the photo to 
their right.

white patches. From a distance the total 
flower spear looks purple with white spots. 
As individual blossoms mature, the white 
spots darken, becoming all purple, or some-
times deep pink. The color shift progresses 
up the lupine stem as the blossoms mature, 
and in fact, on a single plant you can often 
see blossoms at the top that are still closed 
or just opening, blossoms toward the center 

that are purple with large white patches on 
their banners, and blossoms toward the bot-
tom that are all purple or purple and pink. 
In withered blossoms at the bottom of  the 
stem you may be able to see green seed pods 
beginning to develop.

(Above) Bumblebees 
are  important 
pollinators that 
respond to colour 
changes signalling the 
availability of  pollen in 
lupine blossoms.
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Barb Short, a botanist friend we met 
over the internet, told us she has seen similar 
color changes among bluebonnets, lupines 
of  several species that are found in Texas. 
The process appears to be stimulated by pol-
lination. “Once a flower is pollinated,” she 
wrote to us, “the energy needs to be turned 
to seed production instead of  making more 
nectar.  .  .  . The color change warns the 
bee that there is no nectar available. If  the 
bees visited all the flowers with no nectar, 
much of  the pollen needed for unpollinated 
flowers would be lost.” So using color sig-
nals saves energy for the bees and increases 

the efficiency of  cross-pollination for the 
lupines.

Short said the chemical involved in the 
color change is proanthocyanin—a chemical 
similar to the one that colors beets, cherries, 
and violets.

Martha Weiss, a botanist from Washing-
ton, D.C., studied flowers, including lupines, 
and the bees that pollinate them. In a study 
of  one lupine species, she found that bees 
visited blossoms that had not yet changed 
color 96 times, while during the same period 
bees visited blossoms that had changed 
color only 8 times. Weiss wrote in an article 
in Nature magazine:

It is often assumed that plants have a 
largely passive role in plant-animal re-
lationships. . . . But I have shown that 
plants in at least 74 different families use 
colour changes to direct their pollinators 
to rewarding and sexually viable flowers. 
Through such signals, plants are able to 
play a surprisingly active part in their 
interactions with animals.
Lupines may not interact directly with 

animals besides bees and other pollinators, 
but they do benefit birds such as sandpipers 
and arctic terns that nest in open locations 
by providing foliage that camouflages and 
shelters nests. And we have observed crab 
spiders using lupine blossoms as staging 
areas for capturing unwary insects.

According to Welch’s Flora of  Alaska, 
only one species of  lupine—the Nootka 
lupine (Lupinus nootkatensis)—is widespread 
in Southeast Alaska. But several known 
varieties of  Nootka lupine can take on dif-
ferent appearances, particularly in the size 
and density of  the “fur” on their leaves and 
stems. These varieties also hybridize with the 
two other species that have a more limited 
distribution in Southeast, arctic lupine (Lu-
pinus arcticus) and long-leaved lupine (Lupinus 
polyphyllus). 

The white banners 
on the lupines below 
signal that they have 
nectar and are ready 
for pollination. Note 
the spotted sandpiper 
nesting at the base of  
the plant.
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