WILLOWS OF THE ROCKY MOUNTAIN STATES
ROBERT D. DORN

About two-thirds of all willow (Salix) species occurring in the
United States outside Alaska are found in the Rocky Mountain
states. Treatments of the genus in state floras of this region are
out-of-date and most contain significant errors. | recently com-
pleted a detailed study of one section of the genus (Dorn, 1975a),
and during that study much data were obtained on other sections.
Since 1t may be a considerable period before all the sections can
be studied 1n detail. 1t 1s desirable to bring the taxonomy of Rocky
Mountain willows up to date at this time and to point out the
more 1mportant problems still remaining.

| have spent the last nine summers observing willows in the field
from Alaska to Newfoundland south to California, Colorado. and
Massachusetts. 1 have not had the opportunity for field study in
much of California and the Southwest. Southwestern willows are
included here because these species have diverged from each other
more than those 1n most other areas and, thus. are easier to treat
taxonomically.

This study 1s based on specimens in A, ARIZ. CAN. CS. DAO. F. GH.
JEPS. K. MONT., MONTU, NA, NY, PH. RM. SASK. UC, and US (ab-
breviations follow Holmgren & Keuken, 1974). |1 have seen all the
original descriptions, but I have not seen all the type specimens.
The location of some types is still uncertain. Some early workers
studied specimens in private and public herbaria all over Europe
and based their descriptions of new species on some of these. Thus,
locating a type specimen and designating lectotypes often require
detailed study. Herbaria listed here are only for those types actu-
ally seen or for those with a reliable reference in the literature.
Most species synonyms with type localities in the Rocky Mountain
states are listed. Only a few of the many proposed infraspecific
names are included. An evaluation of most of these must await
further study. A number of chromosome counts were obtained.
and these were reported elsewhere (Dorn, 1975a, 1975b, 1976).
Moreover, the flavonoid chemistry of the leaves of many species
was surveyed. Flavonoid profiles alone are of limited taxonomic
value, as there may be more than one profile within a single ap-
parent species, or different species may have the same profile and
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the compounds may or may not be the same. Compounds were
identified for eleven of the species (Dorn, 1975a; Argus, unpub-
lished data). These data are most useful when used in conjunction
with other data.

TERMINOLOGY

T'he terminology for Salix used here generally follows Argus
(1973). Some of the terms, however. need elaboration. Pruinose
refers to a bluish-white bloom on the branches which is rubbed off
easily. Glaucous refers to a whitish wax on the underside of leaves
which also can be rubbed off. This characteristic often appears
granular under high magnification. Leaves of some species are
merely pale beneath but lack the whitish wax. A floriferous branch-
let 1s a branchlet which bears flowers. Its length is measured from
its growing point of the season to the lowermost flower bract (which
may actually lack a flower). This 1s equivalent to the term peduncle
of many authors. Bract refers to the foliar structure (seldom green)
subtending each flower. Some authors use the term scale for this
structure. The stipe 1s the stalk of the pistil. Pedicel 1s the older,
equivalent term.

MORPHOLOGY

There appear to be exceptions to the usual situation in all mor-
phological characteristics, at least when considering the genus as
a whole. Some characteristics are much more constant than others,
and some that are constant in one section may be variable in an-

other. This has been a source of much confusion in the past.
In the Rocky Mountain states, the distinction of the two sub-

genera, Salix and Vetrix, i1s very sharp if persistence of the fruiting
bracts 1s employed. In the primitive subg. Salix, the species have
deciduous fruiting bracts while in subg. Verrix the fruiting bracts
are persistent. The native sections of subg. Salix are also easily
separated. The species of sect. Humboldtianae have the unique
feature of bud scales with free overlapping margins. In other sec-
tions the margins are fused to form a cap-like bud scale. Species
of sect. Salicaster have mostly lanceolate to ovate leaves and three
or more stamens, while those of sect. Longifoliae have two stamens
and predominantly linear leaves. Species of sect. Salix are intro-
duced trees with mostly lanceolate or lance-linear leaves and mostly
two stamens.
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The sections of the more advanced subg. Verrix are not so easily
separable. The most constant characteristics are leat glaucescence
and capsule pubescence, but these cut across sectional lines. Num-
ber and position of nectaries and presence or absence of stomata
on the upper leaf surface, characteristics that were frequently used
by Schneider (1921), have a relatively poor constancy. lLeat shape
and size, often used by Ball (1952), are also not very constant.
Some characteristics are often quite constant but are difficult to
describe. These include the degree and pattern of cracking or fur-
rowing of the bark of older branches (often lacking on herbarium
specimens), leaft color and texture, and venation pattern in leaves.

TAXONOMY

Keys to staminate and vegetative material are extremely difficult
to construct for more than about 20 species, or fewer when they
are closely related. The best way to identify staminate material 1s
to compare 1t (flower bracts, leaves, branchlets, buds) with pistillate
material collected from the same area. Ideally, both staminate and
pistillate plants should be tagged and mature leaves collected later,
particularly for species with precocious aments. Sequential col-
lections from the same plant are always easier to identify. When
collecting specimens, it 1s desirable to obtain growth three or four
years old. Important data to record are height, habitat, eleva-
tion, and presence or absence of glaucescence on the underside
of the leaves at time of collection. It is desirable to note associated
Salix species in case a question of hybridization arises. However,
hybridization 1s extremely difficult to prove in wild individuals,
and 1t 1s certainly uncommon in the Rocky Mountain states.
Flavonoid chemistry studies have shown that suspected hybrids
based on morphological characteristics were simply morphological
variants of a single species (Dorn, 1975a).

Due to the great morphological variability of willows, it 1s not
practical to take into account all of the exceptions when construct-
ing a key for identification. If they were taken into account, we
would have a series of contrasting descriptions. A compromise
attempts to maximize correct determinations while avoiding undue
length and complexity. A correct determination can be expected
over 95 percent of the time with the pistillate key 1f good, mature
specimens are available. The percentage will be lower with the
staminate key.
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The sectional classification follows my synopsis of American
willows (Dorn, 1976). Additional discussion and references appear
in that paper. The area included in this treatment covers the states
of Idaho, Montana, Wyoming, Colorado, Utah, Nevada. Arizona.
and New Mexico and the Black Hills area of South Dakota. In
most cases, descriptions apply only to plants of this area. Distribu-
tion 1s first given for this area only, followed by distribution out-
side this area, if known from elsewhere.

KEY TO PISTILLATE WILLOWS OF THE ROCKY MOUNTAIN STATES

|. Bracts subtending tlowers usually vellowish. green. or white (tan). deciduous
by the time capsules are mature: stvles | mm or less long: plants often trees.

RANVE O ANErOBUCSA TSUDE: SUIN): o iins ot bt el 500 bk vorie bs v D s e
2. Leafl blades mostly linear or nearly so. rarely narrowly elliptic: stvles 0.2
mm or less long: bud scales without free overlapping margins. ........ | ¥,

3. Leat blades 0.5 3.5 cm long: pistillate aments 0.7 2 ¢m long: capsules
pubescent; S Anzona & New MeXICO: «:.iviieesas [1. 5. raxifolia.

3. Leaf blades 2 13 cm long: pistillate aments 1.5 6 ¢cm long: capsules
RIGOrOUR O DUDESCENL. <. 024 co5a 0P hntis s 5% B b ot e o i s 4.

4. Leaves green on both sides. often pubescent: flower bracts lanceo-
late or lance-linear. pubescent or sometimes glabrate. ..........
.............................................. 12. 8. exicua.

4. Leaves usually glaucous or glaucescent beneath. glabrous when
expanded: tlower bracts usually broader. glabrous or sometimes

PUDESCENT AL DASE: 5 55555 55 s buarans 405 58 55 153 13. S. melanopsis.
2. lLeat blades lance-linear or broader: stvles 0 I mm long: bud scales with
or . Without tree OVerlappIng MBTRING: ..c. o v ras ded s iwd wssione ov v e 3o

5. Bud scales with free overlapping margins, usually pointed at tip. .. 6.
6. Leaf blades green above and beneath or slightly more pale beneath
PUL' ROV BIBUCESTRRL. ..o 55 350 L 205 S e B dnh 2. 8. gooddingii.

6. Leat blades glaucous or glaucescent beneath. ................ 7.

7. Latest developing leaves narrowly lanceolate. the margins
gradually tapering to tip (straight sides). somewhat coriaceous:

capsules usually ovate in outhne. ....... . S. honplandiana.

7. Latest developing leaves lanceolate to ovate. the margins some-

what abruptly tapering to tip (sides incurved just before tip).

not coriaceous: capsules lanceolate in outline. .............
...................................... 3. 8. amvedaloides.

5. Bud scales without free overlapping margins. usually rounded at tip.. . 8.

8. Leat blades glaucous or glaucescent beneath................. 9.
9. Branchlets very long and hanging straight downward (weep-

I WO .55 s s dasih s st be b a bk e i 10. S. babyvlonica.

9. Branchlets short or long. erect to ascending. ........... 10).

10. Margins of leaves of floriferous branchlets weakly or not

at all glandular: introduced trees. ................. S8

1. Twigs brittle at base. easily broken off: leaves glabrous
when expanded (crack willow). ........ 9. S. fragilis.
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1. Twigs not brittle at base: leaves often pubescent (white

WO 58 i d s R e B L i s an s T 8. 5. alba.
10. Margins of leaves of tloriferous branchlets usually strongly
plandular: native tTees Or SOTUDS. s s 5o e sh faa aa s 12.

| 2. Capsules mostly 7 mm or less long, usually dull, ma-

turing 1n spring (March-June): pistillate aments 2 8

CHT OB, ©ima aair 5o s Ripsd-sns a3 7. 8. lasiandra.

2. Capsules mostly 7 11 mm long when mature. some-

what shinv. maturing in summer (July-September):

pistillate aments 2 4 cm long. ....... 5. S.serissima.

¥. Leafl blades green on both sides or shightly more pale beneath but
AOL SIANCESTONL, =i 5 ot d o5 oo a5 am o die 5 5iswbe o wbsg s @5 pas | 3.

3. Plants introduced trees. not known to escape cultivation.

........................................ 4. S. pentandra.

3. P Iants NEfVe SRS OF IYeBR . ius Ta il vas s bms besmasss 14
14. Capsules mostly 7 11 mm long when mature. somewhat
shiny, maturing in summer (July-September). pistillate
aments 2-4 M IONE. & . vo s saswipanssess D n¥eSOLISSING.

4. Capsules mostly 7 mm or less long, usually dull, maturing
inspring (March-June): pistillate aments 2 8cm long. . 15,
5. Leaf blades mostly about 3 times as long as wide:

South Dakota & E Colorado...... o wie w106 o OLAC IR,
15. Leal blades mostly 4 or more times as long as wide.

..................... Ta. S. lasiandra var. caudata.
Bracts subtending flowers usually brown. black. or reddish. rarely vellowish or

greenish, persistent: styles 0 3 mm long: native shrubs, rarely tree-like (Subg.

A 5 [T IRV ORE Pt I PEE A el AR AT Wt - L, B |l S . S A e - A 16.
J3. AADSIUCS-BIRDIOUIS: § o 56 s 50d e a5 e e Mo e bt e i Bt A b BB i &%
7. Plants creeping, | 3 ¢cm high, the leaves 7( 9) mm or less long. near or
ADOVE BIDDEEDRIG, "6 550055 a0 o5 50k 48wt a0l 55105555 157 16. 5. rotundifolia.

| 7. Plants usually upright. mostly over 20 ¢cm high. the larger leaves usually
well over 10 mm long: most species below timberline. ........... |5,

8. Leaves glaucous or glaucescent beneath (rarely not expanded in

Tt 11D I S ool 1T R A o e ] ARG e ST S A SR S el O 19

19.. Styles averaging 0.7 mm ot eSS 10NR. . «.c oo it 00t oiinesin 20).

20. Stipes 2 4 mm long: leaf blades oblong. oblanceolate, or
narrowlyv obovate. somewhat leathery. entire: N Idaho.

.................................. 7. S. pedicellaris.
20. Stipes sometimes as much as 2 mm long but then the leaf
DIRAEE DO DS ANV 505 i st S s b o s TS B .

21. Plants of the mountains of Idaho. Montana. & NW
Wyoming: leat blades glabrous and entire (or a few
serrulate). elliptic to elliptic-obovate: floriferous
branchlets (3)S 15 mm long: stupes 0.3 1.5(2) mm
U ¢ RPN R PAPE AP eI Ao - .M ©, )

21. Plants without characters combined as above. ... 22.
22, Twigs usually pruinose. especially at nodes: stipes

03~ M FONR o ns w5 0 suts 300 31. 8. irrorara.
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22. Twigs not pruinose; stipes 0.5-4.5 mm long.. 23.
23. Stipes of normally developed capsules 2 4.5
mm long: leaves usually toothed: plains or
IOMPIBINS: oy 558 5055 50k 0o, 5 oine 43. S. lutea.

23. Supes 0.5-2 mm long: leaves often entire:
along streams in deserts, plains, and foothills.
.................................... 24

24. lLeal blades oblanceolate or oblong to
obovate. dark green above. white-glau-

cous beneath: SW Idaho. Nevada. Ari-

zona, S Utah, & W New Mexico.

PP J PP NS SR S Y. 17 S Y < L (o) (3 61 kY

24. leat blades narrowly eHiptic or lanceo-
late, dull green above. light bluish-green
beneath: Nevada. Arnizona, Utah, New
Mexico, Colorado. & SE Wyoming. ...

..................... 44. §S. ligulifolia.
19, Dtyles averaging Over 0.7 MmN LONE: . av cvimiw s s s s siames 25.
25. Plants of S Wyvoming. Colorado. Utah. Arizona, & New
MEBRICOD: « i 0 e i a bt gt s tiele s 3 b & il b1 42. S. monticola.
25. Plants of N Wyoming, South Dakota, Montana, & Idaho.
............................................... 26.
26. lL.cat blades glabrous. entire (rarely a few serrulate).
elhptic to elhptic-obovate: floriferous branchlets (3)5
Py e g o U A A e E et Fla F-$ e g\ 34. S. farriae.
26. l.eat blades pubescent at least when young, toothed.
the shape various: floriferous branchlets 0-30 mm
POV 55 5 oPai D et ot .20 WS S e o s Bl 2.
27. Floriterous branchlets (5)10 30 mm long. ......
e 5 o el T BB DB R b b 5E W s i s D D 0 (OTCIGTE.
27. Floriferous branchlets 0 ¥(12) mm long. .... 28.
28. Aments. or some of them, at tips of twigs of
previous vear: styvles I 3 mm long: leaves very
finely glandular-toothed. . ... 48. S. rweedhi.
28. Aments not at tips of twigs: styles0.5- 1.8 mm
lang: leaves Crenate-serrate. ... seovsos o
s 5 e s e 30 Y DSEUTOMORTICOTG.
18. Leaves not glaucous or glaucescent beneath. ...s..covineesn 29.
29. Plants of east-central Arizona. ........... 41. S.arizonica.
29. Plants of Colorado, Utah, Nevada & northward. ....... 30.
30. Stvles | 3 mm long:some amentsat tips of twigs of previous
vear: leaves very finely glandular-toothed. 48. S. rmweed\i.
30. Styles 0.2 1.5 mm long: aments not at tips of twigs: leaves

VAT G 5 o G e 5 B B B SE B 0dpons Bl i 5 e g i o % e 60 31,
31. Aments mostly 0.8 2 ¢cm long: stipes 0-0.8 mm long:
plants mostly less than 2 m high: Colorado. Utah.
Nevada. Wyoming. Idaho. & SW & C Montana. ...
..................................... 37..-5: wolji.
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31. Aments mostly (1)2 9 ¢m long: stipes (0.3)0.5 4 mm
fong: plIaAntS-U.2~00 M MIEB. o abia b baimvniain 5e s 32.
32. Leaves of tlonterous branchlets hittle 1if at all re-

duced. the branchlets 8 30 mm long: leat blades
mostly ovate. broadlv elhptic. or obovate. often
denselv pubescent with long. loose hairs: ldaho &
W IVIOTIIATE . vl 4 0 st v 5060 36. S. commutata.
32. Leaves of tloriferous branchlets usually much re-
duced. the branchlets (1)2 10(15) mm long: leafl
blades mostly lanceolate. narrowly elliptic. or
oblanceolate. rarelv ovate or obovate. variously
pUbESCEntl OF ERDIOUS, . ous s iressreivins I
33. Leaves thin and somewhat translucent:
stipes (1.5)2-4 mm long: stvles 0.2-0.7(1) mm
long: NW Wvoming. Montana & Idaho. .. ...
..................... 45. §. monochroma.

33 leaves thickish: stupes 0.5 2(2.5) mm long:
SEvles 0i3=1. 20 1.5) M 1O, ..o v v v w5000
.......................... 40. S. hoothii.

CaDSUIEE DU DEROEIIRL e o 0on i A0 e oot 00 e g s 0w o 0 6 e o i RE:
34. Plants creeping shrubs 1 8 ¢m high. near or above timberline. ... 35.
35. Leat up usually rounded or obtuse: leaves glaucous and promi-
nently reticulate-veined beneath: stvles less than 0.5 mm long: nec-

BRPIES () iint Mami S i e B e A AT P A5 5. S. reticulata.
35. Leat up usually pointed: leaves glaucous or not beneath. usually
not reticulate-veined: stvles 0.3 2 mm long: nectary |........ 36.

36. leat blades mostly elliptic to oval, glaucous beneath, those ot
previous vear usually not persisting: pistillate aments 1 5 ¢m

BT oo i i S 1 e 0 A e s (B ot B e B b 20. S. arctica.

36. lLeat blades narrowlv elliptic to elliptic. usually green beneath,
those of previous vear often persisting: pistillate aments mostly

D=L EnT IR & et e b el b e tn bovon s 5 4wy 21. 8. cascadensis.

34. Plants erect shrubs or trees mostlv over 20 cm high (S, glauca & S. vestita
rarely creeping). only rarely above timberline. .....ocenovivovons 3.
37. Twigs of previous vear (and sometimes those ot season) pruinose.
sometimes only apparent at nodes especially behind buds. ... 38.

3. Aments 8 20(25) mm long (if to 40 mm, the leaves glabrous or
puberulent). looselv flowered. usually with leaty tloriferous
branchlets 2 I8 mm long: stipes 1 3 mm long (as httle as 0.5

mm n specimens with glabrous or puberulent leaves). ... 39.

39. Leaves sericeous on both sides. obscurely it at all glaucous:

bracts usuallv brown or tan. mostly twice or more as

OB ALY oo it nrris s a e aias 24. S, eeveriana.
39. L eaves with few hairs beneath and glaucous: bracts usually
blackish. mostly less than twice as long as wide. .......
................................... 25. 8. lemmonii.

I8, Aments 15 60 mm long. denselv flowered. sessile or nearly so:
stipes 0.1 0.8 mm long: leaves usually silverv-pubescent be-
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ERENL 5t s s Doed b it B b B r s 29. 8. drummondiana.

37. Twigs not pruinose (rarelyv so in S. planifolia). ............. 40).
40. Leaf blades elliptic-obovate to oval. dark green above. silvery-
hairy beneath (becoming glabrate); some aments at tips of

SHOOLS O Season: MoOntANE: 1.5 el c gt ah = 14. S. vestita.
40. Leat blades not as above: aments usually not at tips of shoots
of season (on branchlets with no or reduced leaves). ... .. 4] .

41. Leat blades narrowly elliptic. oblong. or oblanceolate
(sometimes obovate in NW Montana. N Idaho, & W
Nevada). usually densely white- or silverv-hairy beneath.
glabrous or glabrate and green above: stipes | mm or less

LR a5 s i il A e ATk s o R T B e P i i g a8 s 42.
42. Leaves white-hairy beneath: twigs pubescent........
RS, e R s PR B SRS s e e s s IS PRI
42. lLeaves silvery-hairy beneath: twigs glabrous or pubes-
ORI, .3 255 85 5 Busrd s b o i e i s B B e s s i 43.

43. Pistullate aments sessile or nearly so: widespread.
....................... 29. 8. drummondiana.

43. Pistullate aments with leafv floriferous branchlets
5-20 mm long: NW Montana. N ldaho. & W
INENBOA sk s e a2  Bes o o 46. S. sitchensis.

41. Leat blades often broader. not densely white- or silvery-
hairy beneath, or if so. then similar above (rarely not ex-
panded I1n fruit); stipes various. ................... 44
44. Leaves equally green on both sides. pubescent. .. 45.

45. Styles I 2.5 mm long: twigs glutinous: aments ses-
stle or nearly so. some at tips of twigs of previous
VEAT 5 avius-acoist 3o parsiss i 55 s 47. S. barrattiana.

45. Styles 0.2 1.5 mm long: twigs not glutinous:
aments not at tips of twigs, subsessile or with flori-
ferous branchlets to 25 mm long. .......... 46.
46. Aments 1-5 cm long: either the young leaves

with prominently glandular margins or the
capsules mostly 7 mm or more long..... 47.

47. Mature capsules 3-4(7) mm long: some
smallest leaves. especially those on flori-

ferous branchlets, with conspicuous glands

which extend out beyond margin at a right

U114 | S R PR 39. 8. eastwoodiae.

47. Mature capsules mostly over 7 mm long:
leaves rarely glandular as above. ......
....................... 38. S. orestera.

46. Aments 0.8-2 cm long: yvoung leaves usually
lacking glands on margins; capsules usually
lessthanémmlong............ 37. 8. wolfii.

44. lLeaves white-glaucous or otherwise lighter beneath.

glabrous or pubescent (rarely not expanded in fruit).
............................................ 48
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48. Stvles 1 2.5 mm long: twigs glutinous: aments ses-
stle or nearly so, some at tips of twigs of previous
vear. Montana & Wyvoming. 47. S. harrattiana.

48. Stvles 0.1 1.5 mm long: twigs not glutinous:
aments sesstle or on floriferous branchlets to 25
mm long. notat tips of twigs of previous year. 49,
49. Leatf blades mostly 5 or more times as long as

wide. usually sharplv serrate: stvles 0.1-0.3
mm long: South Dakota. Montana. & Colo-
AR S sad s deisan 23. 8. petiolaris.
49. Leat blades rarely as much as 5 times as long
as wide. entire or bluntly toothed: styles 0.1
L) TRI JOME oo i omoeis om0 6 v 5dmws &5 5 50.
50. Stipes mostly 2-5 mm long: stvles 0.4 mm
or less long: tflower bracts light brown or
vellowish, ............22. 8. bebbiana.
50. Stipes 3 mm or less long: styles0.1-1.5 mm
long: tlower bracts vellowish or light
DFOWIT TOOIBCK. o o 8 v wias G 28 800 wie s o simis
S1. (Couplet moved to left margin of key.)
51. Aments mostly appearing with the leaves. on leaty floriferous branchlets 2- 25 mm
L A L T R T N T T Ty BT L A DA 2.
32. Leat blades glabrous or puberulent: plantstoSmhigh......25. §. lemmonii.
52. l.eat blades obviously pubescent (rarely glabrous in plants to 1.5 m high). 53.
53. lLeat blades oblanceolate toelliptic: stipes 0.5 2 mm long: W Nevada.
................................................ 38. S. orestera.
53. Leat blades elliptic to elliptic-obovate or oblong: stipes 0-1.5 mm long:
RO KB OWIE IEOHT NSRS 5 oo sinis 5. 0v5 10 5 b ite: dae B8 B E w5, W4 50 s 6 oo 54,
54. Aments 0.5 2 ¢cm long: tloriterous branchlets 2 10 mm long: stipes
less than 0.5 mm long: petioles mostlv I 3 mmlong. ...........
......................................... 8. S. brachyvcarpa.
54. Aments (1.5)2 5 ¢m long: floriferous branchlets 5 25 mm long:
stipes 0 1.5 mm long: petioles often over 3 mm long. ..........

.......................................... 19. S. glauca.

S1. Aments mostly appearing before the leaves. sessile or subsessile (rarelv on mostly
naxed. branchlCIS IO I3 MMV IOBE): (ot s indahpmisassowret iasssisarsiie >3,

55. Stipes 01 mm long: stigmas usually less than 0.5 mm long: twigs of previous
VEar ONef TRAGISH AN BRIV, 5.v v v insvs bsbr i ooms it 28. 8. planifolia.

55. Stipes (0.8)] -3 mm long: stigmas usually over 0.5 mm long: twigs of previous
vear vellowish to reddish-brown. dull. ... ... ... 56.

56. Twigs of previous vear glabrous: leaves. if present. elliptic: bark without
a skunkv odor: wet areas in South Dakota. NE Wvoming. Montana, &
MBI s T s o e B s e s i S Ao s i o e 26. 5. discolor.

56. Twigs of previous vear sometimes hairy: leaves. if present. obovate to
oblanceolate: treshly stripped bark of hving twigs of previous vear
usually with a skunky odor: widespread mostly in drier locations in
lipland forests-and clearings. ......sceseiovncvns 27. 8. scouleriana.
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KEY TO STAMINATE WILLOWS OF THE ROCKY MOUNTAIN STATES

o SIAMIEHS =8 DT TLOWRE. ;.5 5 5 00 o ewiah g 465 Fratis sad ERs BiE % w9 P oA w5 Bh o B0 Pg8 2.
2. Bud scales with free overlapping margins. . ....ccoverenceneecsnneess 3.

3. Leaf blades not glaucous beneath.................. 2. §. gooddingii.

3. Léal blades glaucous DenNeati.. o ia v o686 5o e e 5w ond A g sie siss 4.

4. Latest developing. expanded leaves lanceolate to ovate, with mar-
gins incurved just before tip. not coriaceous. 3. §. amygdaloides.
4. Latest developing, expanded leaves lanceolate with straight mar-

giis, SOMEwhat COrlaceon)s. - o iswosns sivins |. S. bonplandiana.

" 2. Bud scales without free overlapping margins. .. ccoaoavoseovcsseseses 3.
5. Plants introduced trees. not known to escape cultivation: leaves pale
bentath Dot 0ot BIAUCOUS. ¢ 4.5 dvssv.8 500 5o s ssreivi v a i 4. S. pentandra.

5. Plants native shrubs, rarely tree-like: leaves green on both sides or glau-

EOUS DEREALI: o7 12505 2358 550 s e m v b o w9 8 o0 o 7 i 0 6.

6. Aments maturing in summer (July-August)....... 5. 8. serissima.

6. Aments maturing in spring (March-June). .................. ¥ &

7. Leaf blades mostly about 3 times as long as wide...........
........................................ 6. S. lucida.

7. Leaf blades mostly 4 or more times as long as wide.........
.................................... 7 & 7a. S. lasiandra.

b SEMENS: 108 2 DCE TIOWET, » s o5 51606 Goonwdndin o6 B adn s 508 0w 580 h mas/ae 5raes 8.
B ATRNCIS BOMERATY 5o as 000 sl 00’5 dea i 558 0ahh 8 5 6 6 B8 5578 46. S. sitchensis.
8. ANthers 2 per-TIOWEE. i deisialansan padaom vasd awwieog s qoses ssess 9.
9. Plants creeping. 1-8 cm high, near or above timberline. ......... 10.

10. Leaves 7(-9) mm or less long, green on both sides. ............
......................................... 16. S. rotundifolia.

10. Leaves. or some of them, over 7 mm long, whitish-glaucous beneath,

CRCEDE 8. OASOAHCHTIS: 1o v ion i s 25 simimn ¢ o b ai bl v sa 9 ile v pad 4 | 1.

1. Leaf tip usually rounded: leaves glaucous and prominently re-
ticulate-veined beneath; flower bracts glabrous to short-hairy.
........................................ 15. S. reticulata.

| 1. Leaf tip usually pointed: leaves glaucous or not beneath, usually
not reticulate-veined: flower bracts mostly long-hairy. ... [2.

12. Leaf blades mostly elliptic to oval, glaucous beneath, those
of the previous year usually not persisting. 20. S. arctica.
2. Leaf blades narrowly elliptic to elliptic, usually equally
green on both sides, those of the previous year often per-

AT 1 N RN et s B3 B -y Lol s 21. 8. cascadensis.

9. Plants mostly upright and mostly over 20 cm high, only rarely above
HDETHNE. it cas e i e D da il e s s BAT% 5 Sa B RS h e Ll a e Ao | 3.
13 PIALS ADITOUUCEd THRES.. «vd sivrsonins s 5o 4 aimie .o sie mas 5@ v aiy o 14.
14. Branchlets very long and hanging straight downward. ......
...................................... 10. S. babvlonica.

14. Branchlets short or long, erect to ascending. ........... 15.

15. Twigs brittle at base. easily broken off: leaves glabrous
WHEN EXPANOCH:. v-wa's s assaansfssde e s 9. S. fragilis.
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15, Twigs not brittle at base: leaves often pubescent. . ... ...
......................................... 8. 5. alba.

Plants native shrubs. rarely tree-like. . ......c.vovvvrvnunn.. 16.
16. Twigs of previous vear, and sometimes those of season. prui-
nose. sometimes only apparent at nodes. especially behind

1T L e I R L W T et N ) S A B, S | 7.
| 7. Aments precocious, sessile or nearlvso. ............ K.
I8, Flower bracts mostly obovate or suborbicular. fringed
with relativelv short hairs. .......... 31. 8. irrorata.

I8. Flower bracts mostly narrower, with very long hairs.
............................ 29. S drummondiana.

7. Aments mostly coetaneous with at least short floriferous
DERHCIIEES. 55 i a5l il st d it intas cosvnat 2 3ax 9.

19 Leaves sericeous and nearly the same color on both
sides: flower bracts mostly brownish. 24. S. geveriana.
19. Leaves sericeous on one side at most. obviously glau-

cous beneath: flower bracts mostly black...........

L5 g 4 B SR & R R T B Bt e s Y TOTHTOTELE,

16. Twigs not pruinose (rarely so in S. planifolia).. ......... 20).
20. Twigs glutinous. staining pressing papers vellow or green.
.................................. 47. S. barrattiana.

280 TWES ON BIOLIONS, « 5 3¢ vsans asis s 550y s 55675 5.4 or o s 21
21. Aments. or some of them. at tips of twigs of previous
vear: twigs often with long. spreading hairs. .......
.................................. 48. S. mweedyvi.

21. Aments usually not at tips of twigs of previous vear:
twigs mostly without long. spreading hairs. . .. .. 22

22. Leat blades elliptic-obovate to oval, dark green
above, silvery-hairy beneath (becoming glabrate):
aments at tps of ordinary shoots of season: Mon-
RATIRL £ 505 55668 55 006 T RS R S e i 14. S. vestita.
leal blades not as above: aments usually at tips of
modified shoots (on branchlets with no or reduced
o i R R T WU b A R B S ar 23.
23. Aments mostly precocious, usually sessile or
nearly so: flower bracts mostly black or dark
brown, at least at tip. The following are dif-
ficult to distinguish using described charac-
teristics.  The most obvious tendencies are
listed: 27. S. scouleriana — drier upland forests

and clearings. 28. S. planifolia — twigs often
chestnut or red and shiny: often subalpine.

42. S. monticola early tlowering: S Wyo-
ming, Colorado. New Mexico, Arizona. Utah.

43. S. lutea — aments very slender and elon-
gate: bracts often bicolored. 32. S. lasiolepis
bracts mostly suborbicular, fringed with

short hairs; SW Idaho, S Utah, Nevada, Ari-
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