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COTTON HYBRIDS AT RIVERSIDE, CALIF. 1936.

F; Hybrids (W numbers)

(berbadense x Schottii) x anomalum
herbaceum x cermuum

Armourienum (spotless) x Thurberi
Ammourianum x Thurberi

Davidsonii x Klotzschianum
hirsutum x cernuum

contextum x Hopi
sanguineum x anomalum
barbadense x tomentosum
hirsutum x tomentosum
barbadense x Sturtii
hirsutum x Armourianum
Sturtii x Harkmessii
barbadense x Harlmessii
hirsutum x Thurberi
barbadense x Harlmessii
Sturtii x Harlmessii
Sturtii x Armourianum
Harkmessii x Armourianum
hirsutum x Armourianum
hirsutum x Thurberi
sanguineum x africanum
barbadense x Schottii
hirsutum x punctatum
herbaceum x neglectum
barbadense x Schottii
hirsutum x barbadense
contextum x Schottii
Sturtii x Harknessii
barbadense x punctatum
ditto
(contextum x Hopi) x anomalum
contextum x Armourienum
barbadense x Sturtii
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Davidsonii x tii
Nenking x Thurberi

hirsutum (Red) x tomentosum
hirsutum (Red) x Sturtii
hirsutum x Sturtii
purpurascens x tomentosum
© senguineum x Stocksii
Armourianum x ? (mtant?)
herbaceum x Sturtii

#139 hirsutum x Sturtii

“thespesioides(x Sturtii /..l

CB emd W numbers of parents.

:W 46 x 1051
: 743 x W 15
: B67 x 112
+ B87 x 112
:+ 101 x 700
W64 x W15

hirsutum x barbadense(?) Br. Mohauvx: 723 x 204a

: 542 x 7186
: 787 x 1051
W 23 x 527
: 723 x 527

(not in
: 743 x 785
W 23 x 872
: 723 x W 283
: Bb42 x 672
: 564 x 861
: (not in
23 x 437

:W 64 x 587
1W 64 x 632
: 723 x 632
: 531 x 527
: 787 x 763
: B8t x ¢
: 743 x 632
W24 x 632

(W 15 seems good cermuum)
(both parents spotless)
(Thurberi parent motted)

(W 64 Red Acala)

(W 25 Pima, 20th gen. inbred)
(723 hirsutum from Rhodesia)

(W 5 barbadense, 1 gen. inbred) 1/
(W 24 Acale, 9 gen. inbred)

(564 = 632)

(W 5 barbadense, 1 gen. inbred)
(W 24 Acalm, 9 gen. inbred)

(W 23 Pima)

(W 24 Acale, 9 gen. inbred)
(W 12 Rowdem Lintless, 1 gen. inbred)

(W 23 Pim)
field in 1936)

(W23 Pima)
(723 hirsutum, Rhodesia, W23 Pima)

(564 = 632)
field in 1936)
(W 23 Pima)

(W 5 barbadense (Sea Island?)

(W 64 Red Acala)
AR, L e
{72z siads
(531 = 671)

r o

(W 24 Acala, 9 gen. inbred)

l” The W 5 parent looks lile Sea Island cotton, seeds nearly naked.
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Characters 5 Armourisoum Thurberi 1"1
Twigs  terete :quadrangular ;ranndeﬂ-quadmngulu
Bark of twigs : reddish :reddish brown or :tinged with reddish
3 : tinged therewith. : brown.
® older : light reddish brown ;1light brownish gray:brownish grey
Petioles terete qundrangulu- :terete or nearly
Petioles (rel. to blades) as long or slightly amsrhat shorter -:moatly shorter
:  longer 2 :
Leaf blades : thiek :th:l.n tthick
" " . shiny both faces .not shiny .shiny above
" pubescence . soon glabrous .ciliolate, puberu- .glabrous
. lent on veing .
" " marging . not, or very obscure- rather comspicu- .whitish-mergined
.1y whitish ously whitish s
" lobatien : entire :pedately 3-5-parted:deeply 3- to 5-lobed

;attenuate-acuminate:acuminate btut ob-

L " apex : obtuse or acutish,
often mucronate : tusish end often
3 i : _mecronulate
5E : up to 3.5 em. :up to 15 em. :6.,5 to 7 em.
" " basal sinus : open, broadly o5- :Very opem, triangu-:very narrow &t base,
: angular : ler, nerrow at : open,triangular
: : base : _above
L " mnectary 3 tria.ngu.lu berely :1 to 4 mm. long, :rounded deltoid
I e i J..{r’-_.»_/ gt ; -,\.;\- Low 4-{*-)\ o,ta-i :lri;.:g:.:ar Lﬁw-f?..,, “a'.bqut\l Il l%“‘""{

Peduncle, nectaries -

20:'5 ottanlnrgelarge,&tbmofz
or all 3 bractlets

: caducous long ‘harora persistent to maturs+deciducus long before

Involucel
anthesis : ity, spreading anthesis, slightly
: 2 : _spreeding
ol bractlets : 2 to 5 mn. long :7 to 15 mm. long :about 7 mm. long
Calyx, length at anthesis : 5 to 10 mm. i+ 4 mm. :5 to 6 mm.

L] margin

: S-dentate with 3
H enguler or subu-
:  late teeth

:usually merely un-
dulate

:abruptly 5-dentate,

teeth deltoid, acute

Petels, color

: pale green-yellow

;vﬁie

L] spots

: none or present

:nome or present  :spotless In WS, Taintly |

0 C L —

spotted (sometimes)
: in W9

Anthers, connective

: carmine, or dark
purple

:du:l.‘l. orange

:reddish brown

Pollen

: nearly apricot-
yellow

:white or cream

-:on different plants
either cream, or
pale orange
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Characters 3 Armourienum Thurberi 3 Il'l
Pistil, length above ovary 20 to 25 mm. 18 mm. 25 mm.
Pistil color : white : pale green —. white on cne plant,
c g : pale green on
i 3 & ancther
L4 " pil-glands : red-brown, or nearly: deeper green : reddish brown
: black H £
Ovules per locule 1 +3 : usually 6 X 3
.J'"!'f.-~ v Tesnmsg /2 s
r b ’J t_,
/3
ik y ' 3 Ao
¥ e - P '/ =
i
o :"- 3 f
" hea L1 7\ ¢ 4 fl
) f 4 s
a fets - %
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Characters

barbadense

Harlnessii

L

Stipules

" length and shape

Petioles

» reletive length

Leaf-blades, color

. L s lobation

L L] 3 am

» » , length

L * , midlobe

n L , basal sinus
" m , pulvinus

L] L] , nectary

L] n L]

Peduncle, nectaries

:persistent until leaf
: nearly full grown

;10 to 20 mm., lanceo-
: late
:very stout

;mostly about as long
: as blade

:dark green
;ﬂeep]qr 5-1lobed

:acuminate and (often
: long-) mueronate

:up to 20 cm.

: oblong-ovate

:deep, open 3-angular :deep, open triengu-:deep, open.
: lar, or closed
: above

: below, narrow or
: closed above

: large

:caducous

:3 to 6 mm., subu-
: late

:slender

;about es long as
: blade

:yellowish green

:shellowly 3-lobed

:up to 6 cm.

:broadly deltoid

very small

:2 to 5 mm. long, often:less than 1 mm.

: on 3 veins

e we

, shape:triangular or nearly

: eireular, often

: irregular

.rol.tml

: long, near base
: midvein

:large, but apparently :none
: often non-functional :

;a8 in barbadense
: less persistent on
: one plant

12 to 18 mm,,
. Towly laneoola‘h

:rather stout

about as long as
: blade

:deep bluish green
:rather deeply 3

: (majority) to
; 5-lobed

:short-acuminate, or; long-acuminate,
: acutish and m-
: eronate

: mostly mueronate

:up to 16 cm.

:ovate

tri-
: angular b

: narrow or closed

: much of length

:greenish or brownish, :greenish or brown, :dull brown or

: reddish, small

;ltasu. long,
: usually on all 3
:vain.s

. a-angum rwnded ~triengular
: or slit-lilm

.

:3, large, nearly
: eircular or inverted
: delta-shaped
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Characters barbadense Harknessii F
Involucel parsiat-ant to mturity persistent usually ;persutsnt after
: until enthesis : antheais
" , bractlets .uepnrate or slightly ueparate

Calyx, length (anthesis)

oil glends

margin

Petals, color

, length

spots

Ovules per locule

v, dentation:laciniate on 2/3 of

* , length

: eonnate :
. shape:bmudly ovate snarrowly-ovate, or
{ ; oblong-ovate

, base :deeply cordate :truncate or nearly
'danticulata or few-
; margin with S—angulnr dentate near epex
: setaceous teeth

:Sbtownlu. :lotozam. long

:about 8 mm. :6 to B mm.

:few, inconspicuous,
: greenish

;meny, very amell,
: black

:shallowly and very
: broadly crenulate

undulato or dantieu-
: late

:yellow

'6 em. :3 to 5 em.
lu'ge striate at - 'nono

: Riverside (grade 63) :

.ahmt B .5 or 4

k6

:separate

:broadly deltoid-ovate

;mdentely cordate

:luiniah on most of
: margin with lanceo-

: late-setaceous teeth

: 445 m,

;EI to 10 mm.

:Very nmumerous, very
: small, black

uruly undulate

.light green-yellow -bstmn lhrti.%a and

: pierie yellow or
: pale green yellow

: (about 2 grades

: lighter than

: barb
:5 to 6 em.

Yarens mrolat 40 %
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Characters : barbadense (WS) 1 punetatum H rl
Fruiting brenches ;ascending-spreading spreading—droaping ueondins spreading,
1 : mostly transformed
2 : into limbs
Twigs and peticles :glabrate :sparsely villous :very sparsely villous
: : with long, lax hairs when very young
Leef-blades, pubesecence glahma, or very :similarly pubescent :very sparsely villous
: sparsely villous on : on margins and veins on margins and
: veins bensath when : beneath : veins beneath when
: young 2 :  young, then
H 3 : glabrate
" n , lobation :duply 5-lobed vory shallowly :rsther deeply S5-lobed
: 5-lobed : (intermediate)
" ® , lobes oblons-mte (midlobe): deltoid more or lau deltoid-ovate
: acuminate & mucronate: acumi.nata often : (intermediate)
H : coarsely felhtoothsd long-acuminate, not
2 toothed
" " basal lobes :well-developed on :often reduced to :well-developed
: larger leaves : coarse teeth 1
» . basal sinus 'or%en Darrow or closad-rather deep and ;daop. wide or narrow,
: above, open S-angular. narrow : closed near base
i belcr 3
Involucel, teeth :glabraus. or sunntinas:sparssly long- :sparsely long-
: sparsely ciliate : ciliate : eiliate
L] bractlets :laciniate on 2/3 of :dentate on nearly :as in punctatum |
: margin : the whole margin : f
n . teeth:3-anguler-lanceolate, :lanceolate, :mch as in barbndensoi
: setacecus-acuminate : setacsous-acumﬁnate
Calyx, margin :shallowly end very 5—dentate with :as in barbadense
' : broedly crenulate : rounded to very : |
: ; acute teeth : |
Petals, color :bright yellow :pale yellow ;vary pale yellow
! " spots :large, striate at Espotleaa ;spottod, grade 6}

| Riverside, grade &3
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Characters 4 barbadense (W5) punctatum E P
Filements :short, mostly white :long, pale yellow :long, white
Pollen ibright yellow : creem-colored ‘bright yellow
Stigmas :slightly to rather  :slightly exserted :well-exserted
: long-exserted H -
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Characters barbadense

Sturtii e

Bark, of twigs :reddish brown, or

:pale green or red-
: green tinged with rsd dish brown glaucoua tinged therewith,

:reddish brown or green

: glaucous

Bark older :light brown :1ight purplish gray ‘as in Sturtii
Stipules :persistent until leaf :caducous :intermediate

. nearly full-grommn : <

" , length $10 to 20 mm. ‘about 7 mm. ‘10 to 20 mm.

;very stout, mostly :slender, 2/3 as long:rather stout, often
Petiole : about as long as : as blade : equalling or longer

: blade 1 : than blade

:dark green :bluish green, very :light to dark green,

Leaf-blades, color y : glaucous : not or slightly
: 3 : glaucous
:deeply S-lobed entire :shellowly and broadly

" " lobation : 3-lobed, or rather
: deeply and narrowly |
: 3- to 5-lobed
» " apex ;:acuminate and often  :acutish, cuspidate :short- to rather long-
: long-micronate 3 : acuminate, cuspidate
" " length up to 20 cm. up to 8 cm. up to 18 em.
:deep, open-triangular : :shallow, usually open
» L) besal sinus: below, narrow or :very short & narrow : but narrow above
: elosed above : E
" " pulvinus °L18rge, greenish or ‘very small, pinkish ‘small or large, dull |
: brownish : or purplish brown : brown or reddish |
:large, 2 to 5 mmn. long:lanceolate, near :large, lanceolate or |
| " " negtery : often on 3 veins : base midvein : deltoid on midvein
: : : only, or all 3 veins
.peraiatmt to maturity:persistent to :persistent until after |
nVeERaeL : maturity : anthesis
» bractlats ‘nearly separate separate separate !
" " | base:deeply cordate subcordate shallowly cordate |

Digitized by the Huntelnstatastestasn 8 eiiajcalel?pcumentation
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Characters : barbadense £ Sturtii g !'1 I
Involucel bractlets, :laeiniate on 2/3 of : : laciniate with few |
dentation : margin, teeth tri- entire, or very * or numerous subulate
: angular-lanceclete : nearly : or nerrowly lanceo-
: and setaceous : : late, setaceous
1 ¥ : teeth
" " length P B.5 to 4.5 em. about 2 em. 3 to 4 em.
:large, but apparently : H

Peduncle, nectaries : often non-functional,: 3, often red s 1 to 3, small
: sometimes wanting : i

:broadly and very shal-:short-dentate with :sharply end deeply

Calyx, margin : lowly crenulate : 3-angular-subulate :; dentate, with deltoid
: : teeth : subulate teeth
:emall, transversely : :none, or very indef-
" nectaries : elon.sate (W5) ebsent : none : inite
: (W23, 1085) g H
Petals, length : 6 cm. * 5 to 6 em. : + 5.5 cm.
. . . {|
= eiliation :ciliate but not very :demsely ciliate :densely ciliate near |
: demsely : near base : base
» color z bright yellow % pele meuve :Tyrien pink to rose-
5 3 : color
:large, striate, :long, very asym- :shorter, broader and
n spots : grade 63 : metric, deeply : more solid than in
3 ; feathered : Sturtii, less deeply
1 : feathered
Column, length : 15 to 22 mm. 2 20 mm. 20 to 25 mm.
:Filements white, an- :
Filements & anthers : thers whitish or pale:mearly pansy purple purpliah or reddish
:_orenge = :
Pollen :  bright yellow : cream ‘yellow (lighter tham
4 ] : in barbadense)
Pistil, length ebove ovary 20 to 30 mm. : 22 mm. P 30 to 35 mm.
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Characters barbadense

b

tomentosum 1

Twigs, peticles, leaf- :glabrate, or very

:densely whitish

:grayish tomentose, much |

blades, involucels : sparsely villous : tomentose : more sparsely so in
:(leaves only beneath) : : age than in tomentosum
Bark of twigs ‘reddish brown or green ‘green, tinged with
: tinged therewith : reddish brown
Leaf-blades ? dark green ‘bluish, then grayish: Tether deep grayish '
- o 1ob :oblong-ovate (midlobe);ovate or oblong-cvate oblong ovate, rather
suen ; acuminate : short-ascuminste : short-acuminate
:lerge, 2 to 5 mm. long: rone :small end indistinet,
" " ; on midvein only or one

nectaries : often on 3 veins H

: or both laterals,
: sometimes none

:separate or nearly

Involucel, bractlets

:connate only very
: near base

:separate, or very
: nearly so

:laciniate on 2/3 of

:shallowly dentate on:rather shallowly den-

¥ i : : nearly the whole : tate on nearly whole |
: : margin : margin
: 3 angular below, :short, deltoid- :numerous, lance-
B " teeth . geteceous-acuminate : subulate : subulate, setaceous-
3 : : tipped, broad below
L " length: 35 to 45 mm. 25 to 30 mm. 45 mm.
= ;:large, but apparently : none :usually 3, hairy
Bxkp sl m“&ﬂe? often non-functional : 3 nm-ru.nctiml?,
Calyx, length about 8 mm. 4 to 5 mm. H 6 mm.
L nectaries ‘emall,  trensversely : none tpresent, hairy, non-
: elongate, or none i : functional?
Corolla, shape ‘funnelform ‘yery open-campanu- ‘open-campanulate
x : late 3
" length 6 em. : 3.5 em. 5 cm.

Petals, colar (fresh) bright yellow

:brillient lemon-
: yellow :

:deeper yellow than
in barbadense

L] N L (feding) : copper-colored

:changing color only :

ecopper-colored
slightly
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Charscters barbadense tomentosum ’1
Petels : not glossy, slightly : glosay, ruffled :scarcely glossy,
ruffled s slightly ruffled
L , spots : large, striate, none :grade 6 or 7
: grade 6% :
: short, mostly white :long and slender, :long and slemder, !
Filaments : : yellowish : nearly white |
Pollen, color i bright yellow ‘cream, then pale |

: yellow

‘orange-yellow

Pistil

: rather stout

‘very slender

¢ intermediate

» , exsertion

slightly to rather
long-exserted

:long-exserted, ex-
: serted portion
: often - columm

:long-exserted, exserted
: portion about 1/2 as
: long as colum

Stigmas

:very short, aometiml

: separate

long, coherent
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Characters £ contextum x Armourianum 1 rl

Vegetative & fruiting : 1 1
branches: well-differentiated :not well-differentia-:intricately many

: ted : branched, fr. breanches |
: - : short, few-flowered,
H H : spreading
3 :obscurely puberulent,:sparsely, very short-

Twigs and petioles 3 villous : soon glabrous : stellate-pubescent,
t ; : soon glabrous

;elongate, several- :very short, flowers :short but well-

Fruiting branches : flowered : often single and as : differentiated,
£ : if terminal : usually 2- to 6-
: : : flowered
- :sparsely villous on :obscurely puberulent,:like the twigs and
lsszstladas, hescmca. larger veins : soon glabrous : petioles
" " ;thin, not shiny :thick, shiny on both :thick end firm, some-
= ; faces, especially : what shiny above
: : above 3
» » lobation :deeply S5-lobed :entire, rounded :shallowly 3-lobed
2 ; : deltoid :
:up to 15 cm, long, :up to 3.5 em. long, :up to § em. long,
» " , size : B0 cm. wide - u.auully wider : equally or somewhat
5 : wider
" *  pulvinus ‘C0ORSPicuous, reddish :very small, greenish :small, purplish brown
: brown : or brownish :
" " basal sipus:Téther deep, usually -open, broadly tri- :very shallow, narrow
8 : open : angular : at base
:nearly circular deltoid or lanceolate:very small but well-
- - tary s : defined on midvein,
igda H g : near base, deltoid 1
- 3 : or mearly circular
:not articulated :articulated to ;articulated, soon |
Fpduncle H : branchlet ; deciduous |
= , external :nome, or 1 or 2 : none :3, large, deep,
nectaries : : : conspicuous
3 persistent s fugacious :persistent until
Involucel 5 . . flower falls
¥ Ysastlets slightly connate i separate :widely separate, about

: 3 mm, apart at base

Digitized by the Husideasi | uttoteredd i W ahbapcumentation



Characters : eontextum ] Armourienum £ Il

Involucel, bractlets: 5 to 7 long, broad :few, narrowly lanceo-
’ dentation: teeth £ SHMLN : late, setose-tipped

H 5 : teeth, 28 long as
: E : height of undivided

X - : portiem
: broadly ovate, deeply -suhu:l.ate or narrowly :oblong, somewhat
* bractlets,shape: cordate : lenceclate : narrowed at base
3 H : but not clawed
: apparently present, [ ;present, but not
Calyx, nectaries : but poorly defined & : Hone : well-defined
: perhaps non-functional i
Corolla, shape : open-cempanulate ivery open-campanulate:open-campanulate
", length : 45 to 60 mm. : 25 to 45 mm.  : 40 to 45 mm.
H - :very pale-yellow,
Petals, color : nearly white : pale green-yellow : (lighter than Martius)
! 5 : yellow) fading deep
: ; : rose.
Petals, spots 3 none : present or absent :large, rather intense,
3 : : grade 8 or ¢
Pollen, color : nearly colorless : apricot yellow ¢ light cadmium
Pistil, length ] H :
above ovary : 25 to 35 mm. : 20 to 25 mm. ; + 30 mm.
Pistil, exserted : sbout 2/3 as long as :shorter to longer :equalling, or longer
portion : colum : thean column : then columm
Filaments, color § white : whitish or purplish :lower ones, or some-
3 = : times all, purple
Anthers, connsctive : deep cream :carmine or dark 3 reddish
3 : purple 3
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Characters Davidsonii

F.

anomalum , 1

:densely soft-pubescent:
: with shert, stellate :

Twigs, petioles &
leaf-blades

villous with long,
spreading hairs,

:as in Davidsonii but
: hairs somewhat longer

:: hairs : also short-stellate:
:1ight green, at first : light yellowish :yellowish green at
Leaf-blades, color : green : first, then deeper

: yellowish

: (grayish) green tham
: in either parent I

entire or coarsely
Leaf-blades (larger):: 1- to 2-toothed

: deeply 5-lobed with :deeply 5-lobed with i

oblong-ovate, acute: broedly ovate or
. oblong-ovate, short-
. acuminate lobes

lobes

:almost none, blades

: deep and narrow, but:rather shallow, open-

L] "™ , basal sinus usually truncate at : open : triangular, or
: base 3 : almost none
L n _ pulvinus reddish brown greenish :greenish or reddish
: brown

L ® , nectaries .on midvein near base

:small but eonspicuocus,
: deltoid or elliptie
: about 15 mm, above
: base of midvein and
: often on 2 laterals

well above base on
3-principal veins

Involucel, bractlets,:cblong-ovate to 3
shape : broadly ovate 1

:oblong ovate, scmewhat
narrowly lenceolate : narrowed at base,
: somewhat spreading

" " length: 25 to 35 mm.

up to 15 mm. 30 to 35 mm.

:laciniate with 8 to
margin: 10 lanceolate- H
: setacecus teeth H

: elmost entire, or

:deeply laciniate (more
shallowly 3-toothed: then 1/2-way) with §
neer apex : or more lanceolate-

: setaceous teeth

" external
nectaries: small, inconspicuous

: large, rectangular

:small, but well-defined,
: transversely rectangu- |
: lar to nearly circular ‘

H

: deeply ecleft, with :rather deeply dentate

Calyx margin ; entire or undulate long, deltoid- . teeth as in anomalum,
H subulate teeth : or very broad, shallow,
: : : rounded
: many-ribbed, the ribs: :ribbed as in snomalum .
Calyx surface : short, somewhat : strongly many-ribbed: but ribs somewhat less |
prominent : : prominent
Petals seream-colored, with

: pale greenish yellow

: lavender pink

: purplish tinge
; externally

T
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Charactars H Davidsonii H anomalum H rl
Pollen :  pale yellow : cream : cream
Pistil, color :pale green, dotted with: :white, with dark-brown
; darker green oil- 1 : (nearly black) oil-
: glends i : glands
:eonspicuous, usually : broad, about 12 mm:very large, intense,
Petal spots ; solid, 5 to 7 mm. long: long, intemse, : Sturtii-like, 13 to
3 : feathered on : 15 mm. long
: p i margin 2
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Charecters ¥ Davidsonii 8 Sturtii H ?1
: densely soft pubes- : :glabrous except obscurely
Twigs, petioles, le&f— cent with short i glabrous : puberulent on petiole,
bledes, ete. : stellate hairs 2 : pulvinus and bases of
: s : leaf veins
Twigs & leaf-blades

not glaucous 1 glaucous :glaucous, but much less
: : than in Sturtii

Leaf-blades, texture

* soft end rather thin' thickish, firm ‘much as in Sturtii

i yellowish green, ‘bluish, very gleau- :bluish greem, slightly

!

By oY ooler not glaucous : cous : glaucous
: inconspicuously and : :
" " : not prominently : black-punctate :punctate as in Sturtii
punctate t f
L} L margin : entire or l-2-toothed entire ;entire, or rarely with
! % : a short tooth
» " length : 5 to 12 cm. H up to 8 em. - up to 8 em.
" L apex : short- to long- ;acutish, cuspidate :short-scuminate and
: acuminate 3 : short cuspidate
» " basal sinus : open or none :very short and : as in Sturtii
H + DAarTow H
L L pulvinus : reddish brown £ pinkish :very small, dull brown
Involucel, bractlets, : 1 3
length;: 25 to 35 mm. 3 20 mi I about 25 mm.
» " margin: deeply laciniate ‘entire or,nearly ao.dontato with few, short
: with 8 to 10 lanceo= : deltoid-lenceolate,
: late-setaceous ] : setose-tipped teeth
teeth F 3 =
Calyx, length H 4 to 6 mm. : 6 mm, § 5 to 6 mm.
3 :dentate with & :dentate, with deltoid, |
L) margin : entire or undulate :Jjangular-subulate : acute or setose-acuminate |
- : teeth : teeth
Petels, length 3to4.5cm. 5 to 6 em. : 3.5 to 4 em.
® , color : pale greenish yellow: pale mauve :pale rhodonite-pink
L spots, length : 5 to 7 mm. s about 15 mm. . #+16 mm,
e = : not (?) strongly :atrongly rotate, : as in Sturtii

rotate, usuallysolid: deeply feathered

Column, length

12 mm. 3 20 mm, i 16 to 18 mm.
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Characters H Davidsonii H Sturtii 1'1
Sl istaminiferous on :staminiferous nearly : as in Sturtii
: upper half : to base B
Filaments, length 2 to 3 mm. ¥ 1.5 to 2 mm. ¥ about 2 mm.
l , color pale yellow : pensy-purple 3 deep pink
Anthers, color cream H . L ¢ cream, bordered with
3 i : pink
Pollen, . : pale yellow : cream very pale yellow
Pistil 3 :pale green, with :white, with black : white, oil-glands
. : deeper green oil- : oil-glands : very few, dark brown
: glands* 3 :
:often somewhat separ-: t
st 1 ate and alightly _cluoly cocherent, : as in Sturtii

: recurved £ recs

* In 1937, &t Palm Springs, white, without conspicuous oil-glends.
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Characters

1 Harlmessii

Armourianum :

F (W 41)

Twigs, petioles, etc. :

:densely puberulent with: obscurely grenular- :

very short, stellate
: hairs

b

puberulent, socon
glabrous

: like Armourianum

Older bark

brownish-gray

: light reddish brown :

light brown

Stipules, length

3 to 6 mm.

1.5 to 2.5 mm.

: as in Armourienum

Leaf-blades, color

yellowish green

: dark green or yel-

lowish green

: light green, some-

times yellowish

:not or but very slight-:

less shiny tham in

, surface : ly shiny : shiny on both faces ! Armourianum, about
: : : as in Harknessii
il " , length 3 to 6 cm. 2 to 3.5 cm. up to 3.5 cm.
" * , shape broadly deltoid rounded deltoid : reniform or broadly
i . : ovate
- " S :short-acuminate, or : obtuse or ecutish : obtuse (mostly) or
£ : acutish and mucronate : end often mucronate: acutish, not
& H : mcronate
: : subcordate, or very :
" " , base deeply cordate : shallowly cordate : deeply cordate
: nearly entire or very
H - : shallowly 3-lobed
n L , lobation : shallowly 3-lobed : entire . with Ngﬂﬂd lobes,
: : less deeply than in
: Harknessii.
subclavate, subclavate, : broedly clavate,

Peduncle at anthesis

5 to 12 mm. long

20 to 40 mm, long :

15 to 20 mm. long

" , nectaries none none ¢ 3, large, inverted-
3 1 : delta-shaped
:persistent until or : deciduous long : slightly more per-

Involucel : near anthesis before anthesis : sistent than in

g : Armourienum, until
H : flower bud is+8 mm.
: : long

L] , bractlets, : 7 to 15 mm. : less than 1 mm. : 4 to 5 mm,

width : t 3

» " length: 10 to 25 mm. 2 to 5 mm. 10 to 12 mm.

" " ghape :narrowly ovete or : subulate or narrawly lanceoclate or ovate-
: oblong-ovate : lanceolate lenceolate, acute

" " margin’ ;entire, denticulate or : entire : entire or very shal-

: few-dentate towards

apex

lowly 1- or 2-dentate
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Characters Herknessii s Armourianum 1'1 (W 4l)
: undulate or denticu- : S-dentate with :conspicuously but
Calyx, mergin : late g

triengular or sub- : shallowly dentate

I - o

: ulate teeth : with broadly deltoid,
: : acute teeth
: :none definite, but
» nectaries none? i none : possibly some nec-
H : tariferous tissue
. 2 : at base of calyx
" glan : rather large, fairly : large, numerous :emall, numerous,
L ds :  numerous 3 : brownish
Petel spots none : present or ebsent :small but conspicuous,
i i : iy : grade 6 to B
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Characters : Harknessii Thurberi ]'1
Twigs and petioles :terete or nearly so : quadrangular :rounded~quadrangular
n pubescence :densely stellate~ : scon glabrous :densely, minutely
: puberulent : puberulent
Leaf-blades, texture : thieckish thin ithin but firm
" " color yellowish green ; bright green :1ight grayish greem
L] » margins :obscurely puberulent : ciliolate :obscurely puberulent

" lobation :shallowly 3-lobed

:3 (occasionally 5-

pedately 3 to 5- : lobed) much less

parted : deeply than in
: Thurberi
L » apex :short-acuminate, or : long-acuminate :long-acuminate
:_acutish and mucronate : ]
" " base ‘deeply cordate ¢ subcordate or ‘rather deeply cordate
3 : cordate H
» L] lobes :broadly deltoid : lence-elliptic or :lanceolate or ovate-
H : lenceolate : leanceolate
. » length 3 to 6 cm. up to 15 em. up to 11 cm.
:minute (less then 1 mm.: triangular or ellip-:deltoid or elliptie
. » nectary : long) on midvein some : tic, lanceolate, : 1 to 1,5 mm. long
: distance from base : 1 to 4 mm. long
Peduncle :subclavate, 5 to 12 mm.: clavate at apex, 10 :strongly clavate at
: long i to 20 (sometimes : apex, 20 to 40 mm.
i : 30) mm. long i long
" :enguler and furrowed : angular end furrowed:strongly angled, not
3 i : noticeably furrowed
:persistent to anthesis,: persistent to :deciduous before
: or mearly : maturity : anthesis or per-
SECRIEY, : : sistent until boll
H i is well-developed
" bractlets, length: 10 to 25 mm. 7 to 15 mm. 15 to 20 mm.
» L) width : 7 t0 15 mm. 1 2.5 to 5 mm. 8 to 9 mm.
» " margin: entire to few-dentate : entire to denticu- :rather deeply 2 or
g late : 3-toothed
L] Lo shape :narrowly ovate or lanceolate :ovate-lanceolate
oblong-cvete
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Characters 1 Herknessii Thurberi !1
Involucel, nectaries : none 2 or 3, often large: 3, large and deep
Calyx, length at

anthesis : 6 to 8 mm. about 4 mm. 5 to 7 mm.

" oil-glands

: few, greenish, incon-:

very numerous, small:

numerous, very amall,

:  spicuous brown i Yyellowish or brown
L] margin : undulate or denticu- : undulate, sometimes : undulate, or very

: late : few-dentate : short-dentate
» nectaries : none? none : none, or indefinite

Corolla, shape : very open-campanulete: rather shallowly : cup-shaped, very open
1 : cup-shaped : and shallow
Petals, length : 30 to 50 mm. 25 to 30 mm. : 30 to 35 rm.
» color light green yellow white pale yellow
L spot : none nene or faint : none

Anthers, connsctive

! bordered with red or @

sometimes not :

bordered with dull
orange

. W

bordered with pale-
or reddish, brown

Pollen, color

yellow

: cream or pale yellow

Pistil, color

-

white, with pale-brown:
cil-glands

pale green, with
deeper green oil-
glands

: nearly white, with

yellowish oil-glands
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Characters

;  herbaceum (743) : neglectum (785)

51

Vegetative branches

:widely ascending

:ascending-spreading
: : or spreading

:ascend ing-spreading

Fruiting branches

: ing or slightly

';slmrt, spreading
3 ; drooping

:rather long, spreads+ rather long,

: ascending-spreading

Twigs and petioles

:pm:arulent to rather : sparsely short-
: densely short- : pubescent and
: pubescent and apmaly densely wvillous
s villous

:villous, more so than
: in herbaceum, less
: than in neglectum,
: also short-stellate

Leaf-blades, color

:deep green, tinged
: with bronze

:dark greyish green :

greyish green

" » lobation :shallowly S5-lobed 5-parted deeply S5-lobed
z ~ Tabas ivery broadly ovate, :oblong-lanceolate :oblong-lanceolate
: rounded % : or ovate-oblong
» - e :obtuse, often mucro- :acuminate, often  :short-acuminate, often
P : nate : bluntly so : bluntly, end mucronate
£ & :more or less cupped :strongly cupped :strongly cupped near
: near base : near base : base
L) " midlobe ¢ 35 to 45 mm, wide ¢ 20 mm, wide 20 to 35 mm. wide
:somewhat constricted :not constricted at :slightly constricted at
" " n : at base : base : or ebove base, in
: : : latter case slightly
H : eleft
= " basel lobes! isometimes slightly :often deeply cleft :often cleft, sometimes
i cleft : : deeply
- - (1arger) :9 em. long, 11 to :9.5 em. long, : 12 em, long, 13 cm.
: 13 em. wide : 10.5 om. wide wide
:near base of midvein, :none, or very small,
" " nectary : minute (less than none : nearly circular,

;3 1 mn,) but comspicu- :
1 ous H

: near base midvein

Feduncle, before enthesis:®™o¢t OT spreading

or slightly declined :

:erect or ascending anct or ascending

o y in fruit

iusually deflexed
£ : after anthesis

:often decurved soon: often decurved

Involucel, color purplish green purplish
¥ , bractlets strongly connate :often strongly : connate near base
connate
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Characters

: herbaceum (743)

neglectum (785)

L

Involucel, bractlets,
shape :

:broadly deltoid-ovate:

deltoid, narrower

: than in herbaceum

:triangular-ovate,
: intermediate in width

" "

m:rgm

:dentate on nearly

: rather long,
H triungulnr—sataoeuus

: teeth subulate, few,:teeth few, mostly
whole margin, teeth :

very short, mostly
1-2 mm.

: near apex, up to 4 mm.
: long, deltoid-
: setaceous

» "™ectaries:

none, or well-

: developed, but appar-

! ently non-functiocnal:

: none, or very

rudimentary

:none, or rudimentary

Calyx margin

:shallowly crenate
: with very broad,
: rounded teeth

: sharply short-

o e

dentate

:very short-dentate,
: teeth deltoid, not
: setose-tipped

L nectaries

1 to 3 very large,
¢ inverted, delta-
: shaped, °

z :very large, inverted
: none or rudimentary :

: times pubescent and
: apparently non-

;: functional

delta-shaped, some-

» oil-glands

:Tew, rather large,
: black

: rather numerous,
: large, black

: as in neglectum

Corolla, length

H 3 to 4 cm.

about 4.5 em.

about 4 cm.

Petals

: ruffled at aspex

: slightly ruffled

‘conspicuously ruffled

" eolor

:near Martius yellow

: pale greenish yellow: between Mertius

: and pieric yellow
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Characters herbaceum Sturtii rl
:puberulent to rather : :glabrous, or very
Twigs and petioles : densely short pubes- : glabrous

: cent and sparsely
: villous

: nearly

:green, reddish brown,
: finelly very dark
: brown, not glaucous

Twigs, bark : dish, glaueous

:pale green or red-:green or reddish,

: slightly gleucous

Leaf-tlades, pubescence pt;:v::zent on both : glabrous : soon glabrous

:deep green, tinged :bluish (very :slightly glaucous,

n " color : with bronze, not : glaucous) : deep green, or tinged
: glaucous 3 : with purplish
.alnllwly S-lobed, :entire to shallowly

» " lebation : midlobe broadly ovatu entire : 3=lobed, midlobe broadly
: rounded : deltoid

- » spex :obtuse, often auutilh. cuspiﬂata acute or acutish,
: mueronate : cuspidate
:shallow, open, bromuy very short end :short end narrow, but

» 'bﬂﬂlﬂm-tnangnlarornm:urm : open
: above / i s

= " pulvinus :smell, reddish brown :very small,pinkish: very smell, light brown
$ X : or purplish
:near base of midvein, elongate, lan- :near base of midvein

L] L

nectary : minute (less tham 1 mm) ceolate
: but conspicuous. Y

; only, very small but
: well-defined

:20 to 30 mm. lomng,
: erect to slightly
: declined

Peduncle, before
enthesis

:about 12 mm. long,:about 12 mm. leng,
: strongly ascend- :
: ing

ascending

H

Involuecel, bractlets : strongly connate separate :separate, but approximate
: : at base
» * , length: 20 to 30 mm. +20 mm. 15 to 25 mm.

:dentate on nearly

L " margin : whole margin, teeth
; rather long, trian.gu-
: lar-setaceous

entire or very
: nearly so

irather deeply laciniate
: or shellowly dentate,
: with several slender

: teeth near apex.
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Characters herbaceum

Sturtii 3 ?1

Involucel, bractlets, :copiously short-

:very sparsely puberu-

pubescence : stellate-pubescent glabrous : lent end ciliolate
L bractlets, : ipale green or slight-:
color: purplish : ly purplish : purplish brown
Calyx, oil-glends :few, rather large, ‘mimerous, prominent, ‘rather few, small E
g black : black !
» nectaries :1 to 3, very large, : none : none r
: mverted. delta-shaped: : '}
Corolle, length : about 3 cm. 5 to 6 cm. : 4 to 5 em. !
Petals ruffled at apex not ruffled slightly ruffled
" color :near Martius yellow pale meuve : deep rose-pink
- spots STl dseply Toathered :broader then in Sturtii

: but similarly feathered

:pale yellow, or cream

Pollen, color empire yellow Creom : (different plents)
Columm, length 3 + 15 mm. 20 mm. : 20 mm,
Filaments, lower, H :
length : about 2 mm. 1.5 to 2 mm. H about 3 mm.
n color : white (sometimes : purple : purple
: purplish?) : :
Stigmas greatly exserted :short, short-sxserted

: exserted

:not, to considerably, :
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Characters

hirsutum (W24)

H

Armourianum

h

Twige, petioles and :
veins of lower leaf-:

sparsely villous
with rather lomg,

obscurely puberulent,:
soon glabrous H

stellate-puberulent,
glabrate

\

surface : simple or branched

: hairs X

: reddish-brown, not : reddish and more or : reddish-brown, gleucous
Bt of wiaa : glaucous : less glaucous H
Older bark light brown : light reddish brown light brown

: glandular-punctate : glandular-punctate : glandular-punctate,

41l parts [laa:r-bla.des rather : with brown oil-glands: with dark oil-glands

: obscurely) with :

: black oil-glands
Stipules : persistent, 10 to : caducous, 1.5 to : rather persistent, 7

: 15 mm. long : 2.5 mm. long : to 10 mm. long

: stout, equalling to : slender, equalling or: intermediate in size,
Petioles : much longer than : slightly longer then :

: blades

: blades :

equalling or longer them

blades

Leaf-blades,lobation.

: rather deeply

: entire or shallowly

S-1lobed entire : 3-lobed with deltoid
: : : lobes
" m  texture ® ;lgiﬂkﬂh- Tather @ thick and firm : thick and firm
; fimm g i
" ", coler bright green : derk or yellowish : rather deep green,
. : green : somewhat glaucous
M o y surface: not shiny : shiny on both faces : shiny only when very
H : i young
: deeply cordate, : subcordate, or very : rather deeply cordate,
L] » , base : sims often narrow : shallowly cordate : simus broasd, narrow
3 3 : at base
» » apex ° abruptly acuminate : obtuse or acutish and: acute or very short-
z : : often mueronate : acuminate, mucronate
" " ,pulvinus: large, reddish brown: very small, greenish : small, reddish brown
: : or hmmish '
» d length : up to 10 em. 2 to 3.5 om. up to 8 ecm.

Fruiting branchea

: long, several-
; Tlowered, spreading :

: Very short, mostly

: eppearing terminal

l-flowered, peduncle

- and articulated

t short or long, 2 to
i 7-flowered, spreading
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Cheracters :  hirsutum (W24) $ Armourianum - Fy
Involuegel 1 persistent :deciduous long beror\r persistemt, at least
3 : anthesis : until anthesis |
L bractleta :slightly connate at : seperate i separate, widely
: base 5 L
L] » length: 4.5 to 5 em. Y 2 to 5 mm. 3 2.5 em.
:broadly deltoid-ovate: subulate or narrowly: deeply laciniate with
" n, ghape: deeply cordate, : lanceclate, entire . 3 to 7 long, lance-
;. deeply leciniate . : sutulate, setose-
; with numerous, long . : tipped teeth
: teeth £ : !
:2 (or 3 2) deep, : none : 3, very deep, inverted
" nectaries : nearly eireular : : delta-shaped or
1 : : nearly circular
:12 mm. leng, deeply :5 to 10 mm. long, : 11 mn. long, abruptly
Calyx at anthesis : dentate with broad- : dentate, teeth 3- : dentate with subulate

: deltoid, acute teeth: angular or subulate,: teeth
T : 1 to 2 mm, long g

" = irather numerous, : numerous : many, very small, black
OUSELERS | ail, bisck : :
" nectaries ‘none, or indefinite : none ' indefinite
Corolla, length : 4 em. (not full size) 2.5 to 4.5 em. A 4 to 4.5 cm.
:rather densely cili- :demsely ciliate near : demsely ciliate near base
Petals
: ate near base : base 3
=, eolor : nearly white : pale green-yellow : pale green-yellow
* , spot I none : none to pronounced : present, faint or intense,
t H : or often none
Anthers, connective : deep cream ‘bordered with red or : with or without red !
3 : dark purple : border ﬂ
Pollen, color : eream :near apricot yellow :  light cadmium i
Stigmas : scarcely exserted :very long-exserted : very long-exserted, /‘\\_
Ovules, per locule : + 10 : usuelly 3 _ ‘i “exserted portion = |
\.gr longer then columm f

w7
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Characters

hirsutum (W 64) —)-‘/:

cernuum (W 16) ¢ 1‘1

:long, ascending-

:spreading or mostly :numerous, nearly hori-

Fruiting branches : spreading : drooping : zontal, 4 or 5-
4 8 : flowered
Bark of twigs dark brown-purple reddish brown ;d;::r';:;v;:‘,;.cm
:copiously long-villous: densely stellate- : densely villous
Twigs end petioles : with brenched and : puberulent end sperse- ]
: simple hairs : 1y villous 3 !
Leaf-blades, color bronze-purple ‘rather dark greyish :dark bronze green, with |
: ! green : reddish brown veins
;shallowly 3 to 5-lobed; deeply and merrowly : deeply 5-lobed
L4 ™ , lobation: when 5-lobed basal : 5-lobed :
: ones mere teeth 1 1
- :short-stellate both :copiously short-
L " pubescence: villous on veins : faces, villous on : stellate both faces
3 : veins beneath : and long villous on
g 1 : veins b th
L] " lobes :broadly deltoid-ovate :oblong-lanceolate - oblong-ovate
- = :somewhat abruptly :acute or short- :long- and sharply
fpeL : long-ascuminate : acuminate : acuminate

" Lad midlobe :

not constricted

:scarcely to distinetly: not, or slightly
: constricted at base : constricted at base

" " upper

wery open, rounded at :very opem, rounded or :narrow, rounded or

aitusss’ base : truncate at base : acutish at base
» " basal sinus’ ideep, narrowly to ighallow, open 3- ‘deep and narrow, but
: broedly 3-angular nngxﬂ.ar or almost : usually open
: none 3 !
" " (larger) : :
length : 10 cm. 8.5 cm. § 10 cm. i
L " " gidth 14 cm. 11 em. : 11 cm. i

L L pulvinus:lerge, liver-colored

:very small, brownish : large, reddish brown |
: or dull reddish brown: [

:on midvein only, 1.5

L] " nectaries :

mn. long, sharply de-:

: fined, deltoid

:often 3, small but :small, but sharply
prominent, rounded, : defined, usually on
: J-angular or elliptie: midvein only

1/ W 64 is Red Acala.
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Characters hirsutum (W 64) cernuum (W 15) rl
: about 1.5 em. long, : 2.5 cm. long, : 8-15 mm. long, erect
EepeCin erect : sharply declined or ascending
: even at anthesis
Flower not pendent pendent : erect or ascending (7)
: stellate-pubescent on: sparsely stellate,

Involucel, pubescence:

veins, teeth long-
ciliate

stellate-puberulent:

teeth ciliate

mahogany

: green tinged with

: brown-purple

reddish brown

oonnate near base

strongly connate

rather strongly connate

sbout 4 em.

3.5 em.

about 4 eom.

numerous, long, lan-
ceolate, setaceocus- :
acuminate

: none, or Z near

apex about 1 mm.
long

: rather deeply laciniate

with several deltoid-
lanceclate, setacecus-
acuminate teeth

: mostly 2, large,

transversely elon-
gate

none

none, or rudimentary

» , color 3
" , brectlets :
» " length :
" " teeth :
" nectaries
Calyx margin 3

deeply dentate with
deltoid teeth

: entire or undulate :

shallowly dentate, with
broad-deltoid, acutish
teeth

" nectaries H indefinite : none, or very :1lor 2, small, very
] rudimentary : sharply defined
Corolla, length 1 4.5 om. 3.5 em. 4 em.

® , petals : not ruffled, slightly: ruffled &t spex : slightly ruffled
i erose p 3
" L eolor: nearly white, rose nearly white : pale yellow, rose
; where exposed : where exposed
| o spots: none : very large, solid : fairly large and intense
% g grade 6-7
Filaments, color - purplish purplish : white
Pollen, coloxr cream light cadmium orange-yellow

Stigmas

: short but well-

exserted

: not surpassing

stamens

: short but well-

exserted
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Characters

hirsutum (W 24) !

Sturtii :

!1 (w 139)

Fruiting branches

: long, several-

flowered, spraading

: short, nearly erect,:

1l or 2-flowered

nearly horizontal, or
somewhat ascending,
rather long, up to
6-Tlowered

Bark of twigs

: reddish brown,

not glaucous

: reddish brown or

pale green, glaucous

: reddish, somewhat

glaucous

Stipules

persistent, 10 to
15 mm. long

: caducous, about 7 m*

long

somewhat caducous,
9 to 12 mm. long

Pubescence

: sparsely villous

with rather long, :
simple or branched :
hairs

: none (plant glabrousi

very sparsely short-
stellate, glabrate

Petiols

: stout, equalling or :

mich longer then
blade

slender, 2/3 as
long es blade

rather stout, about
equalling blade

Leaf-blades, color

: bright green,not

: bluish green, very

: deep greem, slightly

glaucous glaucous glaucous
= ", texture ° thickish, rather thiekish, firm thickish, firm
: firm : z
" n : rather deeply +1 : entire to shallowly
» lobation’ TLF O E T : 3-lobed, lobes deltoid
. _ : abruptly escuminate :acutish, cuspidate : short-acuminate,
i : cuspidate
" ®* , length : up to 10 cm. up to 8 em. 8 up to 10 ecm.
" " bagal sin.u.sE deep, often narrow : v:ry short and : sl;nllw, DATTOW Near
i : __narrow ; base
" » pulvinus : large, reddish brown: very small, often @ rather large, reddish
: : pinkdsh : brown
» " nectery small but well- : elongate, lenceclate; 1 to 2 mm. long,
: defined, especially: near base midvein triengular or elliptic
on midvein s
Involucel, length 4.5 to 5 cm. about 2 om. 5 3.5 cm.
» , bractlets : alightly connate at : separate separate
base . -
- - in’ deeply laciniate, : entire or very : deeply laciniate, with
mATgin.  oith numerous, lon.g nearly : few, lance-subulate,
teeth : setaceous teeth
" " bease : deeply cordate subcordate : rather deeply cordate

o hi
Digitized by the Hunt Thsat e Botu it Documentation

&




|
P
Characters T hirsutum (W 24) H Sturtii H rl(w 139)
a2 : 2 (or 3 2) deep, : : 3, small but deep and
Peduncle, nectaries : mnearly circular 1 3, often red : sharply defined,
i 1 : transversely elongate
Calyx, " : none, or indefinite : none : none
Petels, length . 4 om. (not full size), 5 to 6 cm. +5 em.
L , ciliation : rather densely cili- :demsely ciliate near: densely ciliate near
ate near base : base : base
" , eolor : nearly white : pale mauve : near Tyrian pink
H :very asymmetriec, :large, intense, feathered
3. AR : e : deeply feathered : as in Sturtii
Column, length H 10 to 15 mm. } 20 mm. 3 20 mm,
Filaments, length f ebout 3 mm. 1 1.5 to 2 mm. § 3 to 4 mm,
" & enthers, color : white and deep cream : near pansy purple : purple
Pistil length (above : : H
ovary) : 10 to 14 mm. : 22 mm, - 25 mm,
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Characters

hirsutum (W 24)

Thurberi T (W 37)

Plant

: glandular-punctate

: glands

: dotted with slight-:
: (leaf-bledes rather :
: obscurely) with dark glmda

dotted with black oil-
: glands, these not
: prominent

ly prominent oil-

" pubescence

spursely villous with: glu‘brou.a (soon) ex-:
: rather long, simple : cept the ciliolate :

: and branched hairs

: leaf-mergins and
: puberulent veins

glabrate (sparsely stel-
late puberulent on young
: parts).

Frui ‘long, several- * short, ascending, : ascending, or nearly
s e : flowered, spreading : usually forked, : horizontal
1 : several-flowered
Twigs :rounded-quadrangular : quadrangular : rather sharply qued-
i f ! rengular
» bark : reddish brown : reddish brown, or : reddish brown
: : tinged therewith :
St z :10 to 15 mm. long, : 6 to 7 mm. long, : 9 to 14 mm. long,
- : persistent : extremely fugacious: soon deciduous
Petioles :stout, rounded- : rather slender, : rather slender, rounded-
: quedrangular : quedrangular : quadranguler
Leaf-blades, length up to 10 em. up to 15 em, up to 15 cm.
» ~ lobation :Tather deeply 5-lobed: pedately 3-parted, : deeply 3- to 5-lobed
3 : some S-parted :
" ¥ Tebay 'bronﬁly ovate-deltoid: lance-elliptic or oblong-ovate
: lanceolate
- - & .ahruptly acuminate : attenuate acuminate; long end sharply
pex
: : acuminate
. o S :deeply cordate, basal: subcordate or : deeply cordate, basal
: sinus often narrow : cordate : sinus narrow or closed
" . pulvinna :large, reddish brown : small, greenish or : rather large, dull-brown
H ; _brownish -
:smell but well-de- : 1 to 4 mm. long, on: on midvein only, 1 to 2
- » nectary : fined, especially on: midvein, triangular: mm. long, triangular,
midvein : or elliptie : conspleuous
:1 to 2 em. long, : 2to 3 em. long, : 3 to 4 em. long, angular, |
Pedunecle : rounded. ¢ angular, furrowed : somewhat furrowed
: slightly mrrmd i ]
- nectaries ‘2 (or 3 ?) deep, : 2 or 3, often 1u:rgei 3, large and deep

: nearly circular
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Characteras hirsutum (W 24) Thurberi rl (w a7)
: persistent to matur- : persistent to : persistent, |
Involueel ity, erect at nnthn-— maturity, spreading not spreading
: ois at enthesis
"  bractlets,length 45 to 50 mm. 7 to 15 mm. 30 mm.
* slightly connate at ° separate seperate !
g b i base : :
: broadly deltoid-ovate: lanceclate : cordate-ovate
" " shepe : deeply cordate t i
: deeply laciniete, : entire or with 2 or: very deeply laciniate i
" - margin: with numerous, long : 3 very short, subu-: with numerous lenceolate,
: teeth : late teeth : setaceous-acuminate
3 1 : teeth
Calyx length at H
i anthesis . 12 mm. Z 4 mm. 7 mm.
» nectaries none pmaant- rather

: none or indefinite

indefinite

: deeply dentate with : usually entire or

: shellowly end broadly

L margin broadly deltoid, undulate erenate-dentate
acute teeth : t
Corolla, shepe “%?ﬁg‘;%}l“" : open-eampanulate
n | length 40 (or move) mm. : 25 to 30 mm. ; + 40 mm.
= tal :rather densely ciliate: densely ciliate on : densely lomg-ciliate
» BE : at base : claws : on claws
" " spot none : faint, striate, or : none
3 none i
Pistil (length above : gy 2 . :
ovary): 10 to 14 mn.(i)":  about 18 mm. ): 22 mm. (2 -2%)
|
" exserted portitm *E T 3.mg or-less- :mbout-1/8-as long a.- abou#—!f&u—ieng-u
| fprueferit ) 3 o Ak : eolumm  / QOlUMB- Fulotin fg
: :cream with dark brown :pale green tl'l:h C nsarly white, with
" color : 0il-glends : deeper green oil- nearly black oil-glands
- R 5 : glands
F el vt [5] tavir ) feug R, FIA) D R S S S
Codtins } L 5 _f.-__
- : ‘ O Y Te = I B - ,I‘.-\_ T _4_ s -,—
” & e el :
5 : " ) ot
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Characters :  hirsutum (W 64) y H tomen tosum ¥ n (W 80)

Twigs, petioles, : copiously long-villous densely whitish ‘grayish tomentose, hairs
leaf-bledes and : with brenched or : tomentose : longer them in tomento-
involucels : aimple hairs 3 ; sum

Bark, twigs : dark red-brown, be- : green :dark reddish brown

: coming nearly black : 1
Leaf-blades, color : bronze-purple ‘bluish, then grayish :grayish greemn, tinged
H H : with red
: broedly deltoid-ovate, ovate or oblong-ovate, oblong-ovate, acuminate
X ® , lobes : somewhat abruptly : short-acuminate $
: long-acuminate : :
: on midvein omly, 3 :near base of midvein
L ® nectaries: small, sherply s none : only, very small to
: defined 3 : rather conspicuous
Involucel, length - + 40 mm. ¥ 25 to 30 mm. : 35 to 37 mm,
n , bractlets @ connate near base :connate only very near: separate or very
3 : bage : slightly connate
; deeply laciniate, :shallowly dentate on :rather deeply laciniate
" " margin’ teeth numercus, long, neerly whole margin, : with numerous long,
: lanceolate, : teeth short, deltoid-: deltoid-lanceolate,
setaceous-acuminate : subulate : setaceous teeth
: 2 or 3, large, nearly: :mostly rudimentary,
" external Aamra st eircular or trans- : none : sometimes well-defined
i ©8 . versely elongate ' 1

Calyx, length : 11 mm. 1 4 to 5 mm, H about 7 mm.

: deeply dentate, with : :undulate or very shal-

n | margin : deltoid, acute or : entire : lowly crenate, teeth
acutish teeth 3 : broadly deltoid, obtuse
® , nectaries g indefinite : none :none, to well-developed

Corolla, shape ffmalfaxm—campwnlataf very opon—cmam:latef funnelform-campanulate

® , length 3 4 to 4.5 cm. 3 3.5 cm. i 4.5 to 5 em.
a1 = fresn) ‘nearly white, rose- : brilliant lemon- :light yellow (peler than
Fortle, epiert ) : colored where exposed: yellow : in tomentosum)
" m (faded) : deep rose : changing color only : deep rose
£ slightly 3 f
. :not glossy, not ruffied, glossy, ruffled :not glossy, scarcely
: slightly erose X : Tuffled Il

1/ W 4 is Red Acala.

Digitized by the H#ireftReiterestfomButanids¥?Documentation



PP R ———

2=

Cheracters 3 hirsutum (We4) 3 tomentosum 3 rl (W 80)
Filaments :: slender, about 3 mm. :long, slender, about: very slender, up to
long : 4 mm. long : 7 mm., long
= color : white 3 yellowish . ochroleucous
Pollen, coler : cream ;eream, then pale- : pale yellow
3 : yellow :
Pistil H stout i very slender ; slender
: short-exserted, not :long-exserted, : exserted portiom = or
m , exsertiom surpassing upper : exserted portion : longer them columm
: stamens : often = colummn 1
Stigmas ; about 4 mm. long, :very short, some- : elongate, coherent
; coherent : times separate H
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Characters H

Nenking (824) Thurberi

!

Fruiting branches

: spreading or alight-.

:long, slender, short, ascending,

usually forked,

:0f intermediate length,
: spreeding or dreoping

: ly drooping several-flowered
:brown, becoming : reddish brown or :brown, becoming nearly
Ak 9t ey : nearly black : tinged therewith  : black

.

Branchlets & petioles :

:densely cinerecus-

puberulent and 1ung- soon glabrous

:very sparsely amd very
: short-stellate puberu-

: villous 5 : lent, no long hairs
Plent :inconspicuously : dotted with slightly :very obscurely dark
: dark-punctate prominent oil-glends: punctate

Twigs and petiocles

: terete or nearly so :

quadrangular

;rounded 3-angular or

: quadrangular, petioles
: often somewhat com-

: pressed

:short-ciliate,sparse-:
: ly very short stel- :

Leaf-blades,pubescence:

veins puberulent
late pubescent and :

sparsely villous on :

veins beneath, with :

mostly simple hairs :

becoming glebrate

above

margins eiliolate,

:puberulent like twigs,
: then glabrate

ﬂ.eap green above with

:dark green, veins

L " golor : pinkish veins, veins: bright green : pinkdsh above, reddish
: derk red beneath : brown below
18 to 10 mm. long, : 6 to 7 mm. long, :6 to 7 mm. long, lance-
Stipules : lenceolate, persist-: subulate, extremely : subulate, fugacious,
: ent i Tugacious : but less so than in
H 2 : Thurberi |
Potioles becoming deflexed! G;;:i o;omhat de- ?oftan slightly deflexed.
Leef-blades, lobation :rather deeply 5-lobed: pedately S-parted :very deeply S5-lobed
" " , lobes oblong-ovate : lance-elliptic or 'oblang-lunceolnte
x : lanceclate
. - apox ishort-acuminate, : attemnuate-acuminste, :sharply acuminate, often
: mostly sharply so : often setose at tip : setose-tipped
¥ ' , sini ;exceptionally very : not toothed in sini not toothed in sini

: short-toothed in

upper sini
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Characters Neanking (824) H Thurberi 1 Fl
sbroad, rounded at :very narrow, acutish :very narrow, but obtuse
Leatcblades,upper sinl, ..y : at base : at base

:slightly constricted

:strongly constricted :strongly constricted at

» * midlobe : at base ; at base, often as if : base, but less than in
: : stalked : Thurberi

" "  langth up to 7 om. up te 15 em. up to 10 om.

L " basal lobes: divergent :usually moderately to :divergent or somewhat

: strongly reflexed : reflexed

:very small, less than:

: 1 mm., usually on

:on midvein only, 3-
;1 to 4 mm, long, tri- : angular, 1 to 2 mm.

L " pnectary : midvein only, circu-: anguler or elliptic : lomng
: lar, short-elliptic : H
: or broadly triamgu- : :
: lar, well defined : 3
:declined usually serect or ascending, :erect, ascending or
Peduncle : before anthesis, : spreading, strongly

: terete or nearly,
: not furrowed

: engular, furrowed
H ; engled, furrowed

:nearly separate to
: strongly connate,
: not spreading

Involucel, bractlets

:separate, or slightly
: connate, erect or
: nearly so,

;separate, spreading

n " gshape * cordate-ovate

lenceolate ‘ovate, shallowly cordate

" " length: 25 mm.

7 to 15 mm. 17 to 20 mm.

:with few very short
" margin: teeth near apex

:entire, or with 2 or 3: rather deeply 3 to 5-
: sheort subulate teeth : toothed but not to the
H : middle, teeth 3-

: engular-lenceclate,

3 H . setacecus-tipped
Calyx marg ;entire or undulate :usually entire or :undulate or very
AR :(sometimes dentate?) : undulate : shallowly crenate
" length at anthesis 4 mm. 4 mm, about 2.5 mm,
:vVery large, inverted : none : nome or indefinite
* nectazies ; delta-shaped £ :
Corolla, shape &nd ¥ ;rather shallowly cup- :campenulate
length : about 25 mm. : shaped, 25 to 30 mm. = 25 mm,
: : long :
7__*.':2"1'\“{. 1y fAeacliom Aeicen o erecf holding fea iy

¥
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Characters : Nanking (824) £ Thurberi : :rl
tal :eiliate not very :densely ciliate on  :copiocusly ciliate near
Perplis; Je : densely, near base : clews : base
" L color : picric-yellow 1 white i neerly white
» " spots : large, solid :none, or faint, g grade 7 or 8
H : striate ¥
Pollen, color 1;?;;:’::11“:'“ crean orange
:whitish, with yellow :pale green, with :pale green with browm
Pistils, color : oil-glenda : deeper green oil- : oil-glands
glands
ol Cogll B . U % /3 wrn. £ /3 e
_." -/ 2
o g“#{?ﬁxm S(MA“-G /'/2_ /-z_ n‘/'v'vvf v
f"szveu'é Wé«-’/# .-? Zrrgen - 4 ;"é L2 Oamrs, 3<)‘_ Frissnn
{”J z‘__f Lt % [t tennn 2.0 Frern. 18 % 1o ohem.
7 - Vid )
4 }Wé n?'cmézuna’ Fuewrls, ’;;‘ adend 73 AN g
i /
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peruvianum (662) :  Derwinii (7028) H ll'l

These two forms (C.B, 662 and 702) are
practically identical in leaf characters. In hoth}
the older leaf-blades ere dotted ebove with lighter
colored dots. This is not strictly ean inter-species
hybrid.
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Characters purpurascens

tomentosum !1

Bark of twige and ;dark purple, nearly
petioles : ‘olsck,,/,m 5{ aty %y

: shiny, not warty

:pale green, not :dark purplish browm,

: not shiny, not warty

soon gla‘brma
Twigs, pubescence

:whitish tomentose
: with extremely short: hairs longer than in
: hairs

:densely soft pubescent,

: tomentosum

Petioles, " :

glabrate

like the twigs like the twigs

:mich longer than the
: blades

:about equalling the
: blades

:about equalling the
: blades

doey green tinged with:
: purple and with red- :

: dish purple veins,

: these much deepar—

: colored bemeath

leaf-blades, color

bluish, then grayish:
green

lighter green tham in
: purpurescens, tinged
: with purple &nd purple-
: veined

:rather conspicucusly

:sparsely and incon-

:rather conspicuously

L " , glands : (bensath) but sparse-: spicuously black- : dark-punctate
: ly black-punctate : punctate beneath
:sparsely to rather :densely whitish 3
. : ecopiously pubescent : tomentose with very :
L " pubescence : on both faces, : short hairs :  like the twigs
: especially on the
: veins, with rather
: long hairs
w m _ lemgth :up to 13 un.{pmhably up to 12 cm. up to 15 cm.

: often longer)

, lobaticm :deeply 5-7-lobed

:rather deeply 5-lobed:

deeply S5-lobed

:ovate or oblong-ovate,

W&t& or oblong-ovate: lance-ovate or oblong-

" " , lobes : often coersely ovate
: dentate L H
¥ " apex :sharply short- :short-acuminate, : sharply acuminate |
: acuminate : usually acutely so :
" " pulvinus :large, liver-colored :small, pale green : large, purplish brown
:1 to 3, large and deep; :small, * triangular,
; triangular-elliptic near base of midvein
" "
usasaries ; or elongate, up to e : only, often poorly
: 10! mm. long : defined or none
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Characters 1 purpurascens : tomentosum g 2%
Involucel, bractlets : :connate only very £ slightly connate
. : near base :
L " ghape : :oblong or oblong- £ cblong-ovate
H : ovate :
5 :dentate on nearly :teeth few, long, lance-
" " margin : whole mergin, teeth : subulate, setacecus-
: ; short, deltoid- : acuminate
1 : subulate {
" bractlets, : i none :2 or 3, well-defined
nectaries : 5 E
Calyx margin E - entire :entire or undulate
" oil-glends 3 :rather mumerous,black: numerous, black
Corolla, shape 3 :very open-campanulate:
Petals, color : :brillient lemon- :elear yellow, paler than
: : yellow : tomentosum
" surface : 3 glossy - not glossy
. spots spotless : spotless
St ? :long and slender, :
" » i : yellowish : long
Pollen, color 3 :cream, changing to :yellow, about same color
1 : pale yellow : as petals
Stigmas : ‘long exserted, very ‘very long, equalling or

: slender : longer then columm, oil=-
3 : glands numerous, black
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Characters

sanguineum

africamum 1"1

Twigs and petioles

:densely villous-
: hirsute with long,
: mostly simple hairs

:copiously villous-
: hirsute with very
: long hairs

:copiously villous-
1 hirsute with very long,
: mostly simple hairs

Bark of twigs

;dark brown, becoming
: nearly black

:green, becoming

:reddish brown, becoming
: reddish brown

: meer black

3 light brown igreen, with wvery -
» , older s : numerous light-brown: eas in africanum
: : lenticels :
;short-stellate and :copiously soft-
Leaf-blades, : long villous on veins: stellate,.pubescent :
pubescence : especially bensath : on both faces, : as in africanum
3 : sparsely long-villous
: on veins beneath
L " texture rather firm H rather soft intermediate
:rather light green, :yellowish, becoming
L] "  golor : tinged with purple : deep green &bove, : as in africanum
; end with reddish veins veins not colored
" » (larger) : :
length : 8.5 cm. @ cm, ] 8.5 em,
n » " width B cm. 12 em. ] 9 em,
» ®  lobation :deeply 5-lobed :rather shallowly : deeply 5-lobed
: £ 5-lobed :
# "  ob :obleng-lanceolate or :broadly ovate or :ovate or oblong-ovate
i : ovate-oblong : mearly orbicular
&’ - :sharply short-acumi- :usually acutish, :short acuminate, often
EDEk : nate : often mercnate : micronate
;up to 27 mm. wide :up to 55 mm, wide, :up to 40 mm, wide,
» " midlobe : somewhat constricted : distinetly con- constricted at base
: at base : stricted towards base
.on midvein only, .on midvein only, very
» "  nectary : none . small but prominent . small but distinet
:erect or spreading, ;ascending or spread- :
Peduncle : often somewhat : ing before anthesis,:

: decurved after anthe-:; sometimes decurved

as in parents |

|

: afterwand

Involucel, color

bronze-purple

green :green tinged with purple ;i

® bractlets, base:

subcordate

deeply cordate deeply cordate [
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Characters : sanguineum - africanum % F.

i =

entire or very shal- 'deeply laciniate om :rather deeply laciniate

Involucel, bractlets, ! lowly Tew-toothed ! most of mergin with : on most of margin, teothJ

margin : neer apex, teeth : 3-angular-lenceclate-: triangular-setaceous
: very few and very : setaceous teeth .
: short, 3-engular- 5 :
: subulate 5 H
¥ ;usually present, large: large, functional,
Calyx, nectaries ; none : inverted delta-shaped: inverted daltl—shapod
Petals ;only slightly ruffled: conspicuously ruffled: conspicuously ruffled
5 o :spinel-red above, :pale or bright yellow :pomegranate-purple !
£ : whitish below : : above, yellowish below
- it :occupying nearly 1/2 :occupying 1/4 to 1/3 :solid, intermediate in
Ly : of petal ; of petal : size
Anthers, color purplish brown :near xanthine-orange .palo orange, tinged
: 3 : with red
Pollen, - : pale yellow Y orange t orange
Vi {M _Wﬁ,j b o _'f;am- 4-?"“"“"‘"' 1 e
ibs il o b oo \—l;/-;f{
7 r}/ ,r(,.,w‘b ) Ay 2/
( / %-f-ﬂ 64 - fﬁaé&é ; /
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Charaecters sanguinsum

Stoeksii F.

1

‘erect, vegetative

Stem : branches ascending

: low, branches

‘erect, vegetative
: branches numesrous,

: wide-spreading

trailing

Fruiting brenches : ing or slis.htly

; decurved

slam}.or , short, apread+

:slender, wide-spreading
: or somewhat drooping

Bark of twigs :dark brown, becoming

: nearly black 5

f}.ﬂm sanguineum

:densely villous-hirsute sparsely stellate-

Petioles, pubescence : with long, mostly

: simple hairs

H
.

:copiously short-
: pubescent, hairs
: mostly stellate

puberulent

Leaf-blades, :short-stellate, emd : :rather copiously
pubescence : long-villous on veins, 1ike the petioles : short-stellate-
: especially beneath : : pubescent
" " (larger) :
{ length . 8.5 em. 3.5 em. 8 em.
L L " width : 8 " 3 45 " H 10 =
:oblong-lanceolate or : nearly orbicular, :deeply 5-lobed, lobes
L " lobes : ovate-oblong, sharply: very obtuse or trun-: oblong-ovate, acute,

: short-acuminate at
: apex

: cate at spex,
: mueronate

: end mieronate at apex,
: often several-cleft

:broad and very shallow:

.

basal sinus : open, or almost none :

shallow and broadly :shellow or deep,
triengular, or : broadly 3 engular, open

: rather deep & narrow:

:deep and narrow,
upper sinuses: rounded at base

: deep and narrow,

:open, but often closed

closed by overlap- : by overlapping above

: ping : the rounded base
" » pulvinus :conspicuous, reddish : very small, scarcely: greenish, or tinged
: brown : colored : with brom
g : minute, well above :ome, very amall but
L L] nectary T none : base, or none : sharply defined on
: : midvein or lateral,
' : more often none
Involucel, color :bronze~purple green purplish brown
. length 25 mm. 20 to 23 mm. 20 mm.
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Characters 3 sanguineum 3 Stocksii : l?l
£ : strongly connate, 2 separate, :separate, not clawed,
EmoNet not clawed : clawed : deeply cordate
:entire, or very shal- :very deeply lacini- :deeply laciniate with
" , margin : lowly few-toothed : ate, 1/2 way to : numercus teeth on
: Dear apex : base, or more : nearly whole margin
:very few and very :subulate, setaceous-:fairly long, lance-
" teeth ; short, near apex, : acuminate : subulate, setaceous~
: subulate = : acuminate
» nectaries :none, or rudimentery :present, but appar- : 3
- : ently non-functiomal
" pubescence :rather sparsely :gparsely puberulent :stellate-puberulent
: pubescent H 3
Calyx, pubescence i glabrous :rather densely : short-stellate
1 : short-pubescent H
:shallowly dentate with: deeply dentate, :short-dentate with
L} margin : broadly deltoid, : with long, subulate: deltoid-subulate,
: acutish teeth : teeth triangular at: acute teeth
: : base :
" oil-glands :few, conspicuous :very few and small, : very few
i : black 3 |
Petels, length H 30 mm. : 20 to 25 mm. : 30 to 35 mm.
» color :spinel-red above, :near sulphur yellow : deep rose
: whitish below 3 | .
:huge, oceupying nearly: rather large (6 o : poy 1 and int |
*  spots ACATR D e, vy 1 B-mm, TeoE) R Rey T AhIee e
: intense : very solid H |
Pollen, coler $ pale yellow : paler than baryta : deep cream |
2 : yellow 3
Pistil, length 3 15 mm. ¢ ebout 12 mm. s 12 mm.
Stigmas :barely exserted : well-exserted : short but exserted I
Ft‘..[l(».._L.:is ".:,..:]-":i‘.. ._?rr.uﬁ.' £ 7, & A, = 2 e vootl v |
Lo e b bloak whd tlaged with f.u«-q»{u
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Characters Sturtii

: Armourianum

1
nY

Plent, pubescence

iglabrous except petals :obscurely puberulent:minutely granular;—

: puberulent on very
: young parts, very
: soon glabrous

: soon glabrous

:very short, strongly
: ascending, mostly

:very short (1 to
: 4 em.) the flower

:mostly not more than
: 15 em. long end

Fruiting breanches : 1-flowered : usually solitery : 2 or 3-flowered,
s : and appearing : ascending
: terminal, peduncle :
£ : articulated
Bark of twigs :pale green or reddish :reddish, somewhat :reddish, glaucous
: brown, gleaucous ¢ glaucous i
Bark, older :1ight grayish brown 113]11 reddish brown :darker than in Sturtii,
" : grayish brown
;about 7 mm. long, :1.5 to 2.5 mm. long,: 3 to 4 mm. long,
Stipules : lanceolate, caducous : subulate, fugacious: lance-subulate,
X ] : fugaecious
Leaf-blades, color :bluish green, very ;dark or yellewish intermediate
: glaucous : green, not glaucous:
» ') length up to 8 em. : 2 to 3.5 em. up to 5.5 em.
" » surface : not shiny :ghiny on both faces : not shiny, except
. : when very young
" ,, Sla ;ovate, acutish, ;rounded-deltodd, :broadly ovate, acute /L
pe : cuspidate : obtuse or acutish, : emd esbruptly very
3 : often muecronate : short-acuminate,
H 2 : micronate
L4 ™ basal sinus :very short end narrow :open, broadly tri- :very short or almost
s : anguler : nome,; open
" L] pulvinus : pinkish :greenish or brownish: pinkish
Peduncle :very short, terete, :terete(?), striate :terete, scarcely striate,
: not striate 1 : about 1 em. long
Involucel pez-aistmt to maturity :deciduocus long ‘more persistent than

: before enthesis : in Armourianum

" bractlets, length: ebout 20 mm.

2 to 5 mm. about 12 mm. (7 /)

|
|
|
|

;broadly ovate or oblong:subulate or narrowly:widely separate, broadly i

" L

: and cuspidate

, shape : ovate, short-acuminate: lanceoclate, acumi- :

lanceolate, entire or
: minutely very few-

: denticulate near apex,
: acuminate

: nate

before snthesis.

_/ Flower characters from herbarium speeunens. The flower-buds nearly always shed

ULUUICllLdLIUll
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Characters Sturtii Armourianum rl
i :3 large, rounded-
Involucel ext. : : inverted-delte-
nectaries | 3, usually red none : shaped Or uearly
. : circular
Calyx at anthesis, : : 3
length : 6 mm. 5 to 10 mm. : 6 to 7 mm, (/o ™
; 7724
L A » , margin :dentete with triangu- : like Sturtii t ‘datitake with subuilate
: lar-subulate teeth i teeth
Petals, length 5 to 6 em. : 2.5 to 4.5 cm. 3 am [ 4 L)
" color pale meuve pale-green yellow @ ,\J‘- ; J' 3 { S i
:about 15 mm. long, :5 to 10 mm. long, :about 9 . :I.a:.g,
" spots : conspicuously : solid or striate, or feathered as in Sturtii
: feathered : wenting

Anthers, connective

H

:bordered with deep red: bordered with car-

: mine or dark purple

bordarad with deep
: color (carmine?)

:both pansy-purple :filaments often pur- : /., «.. 7y G pfle
Filements end anthers : plish, enthers pale : e W e "
3 : orange : 4
Pollen, color : cream ‘neer apricot-yellow t#
> < L T '/ L4 " — e bt .:_‘
c f: /’
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Characters

Sturtii

Harlmeasii

"

Plent, pubescence

: glabrous, except
: petals

:densely puberulent

:obscurely granular-
: puberulent on very young

: parts, soon glabrous

Fruiting brenches

: very short, strong-:

: ly ascending,
: mostly l-flowered

1 to 4 cm. long,

:up to 10 em. long,
:flower usually soli- :
:tary and appearing
:terminal

ascending, usually

: 1-flowered

Bark of twigs

: pale green or red-
: dish brown, very
: gl

:greenish or brownish,:
: not glaucous

reddish brown, somewhet

: glaucous

Leaf-blades, color

: bluish green, very

:yellowish green,

: light greem, slightly

: glaucous : not glaucous : glaucous
" " length up to 8 em. 2 to 6 cm. up to § em.
3 5 :entire to rather deeply
. " lobation : entire -ahnllowly 3-lobed : 3-lobed (much more than
& : in Harkmessii.)
= . shape : ovate, scutish, bmadly deltoid, :broadly deltoid, subcor-

: cuspidate

ahort—anum.nata or

: nate

: date, scuminate
; acutish and muera- :

: Very small, mddish

very small, gmenish

very smell, brownish

: or pinkish : or brownish : or pinkish

: very short, ta:reta, quad rangular(?) : less than 1 cm. long,
Peduncle : not striate : striate : terete, scarcely

s 3 : striate
Involucel : persistent to ; deciduous at, or : more persistent than

: maturity : shortly before, : in Harlmessii
X : anthesis H

" bractlets,length : 1 20 mm, 10 to 25 mm. 3 22 to 25 mm.

» - margin : entire, or very i entire to few- : undulate or very few-
° nearly so. : dentate near apex : denticulate or dentate
: ' ! near apex

» " bese 1 narrowed : somewhat narrowed . narrowed
: i and rounded i

" ext. nectaries

3, usually red

: 3, rather large, in-

none

: verted delta-shaped

: or nearly circular
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Characters : Sturtii Harknessii i l‘l
Calyx at anthesis,
length 6 mm. 6 to 8 mm. about 7 mm.
5 e in :dentate with 3— :undulate or :dentate with deltoid,
g : angular-subulate : denticulate : very acute teeth
: teeth H i
" oil-glends :numerous, prominent, :numerous, prominent,

: black

:few, greenish

: black

Petals, length

3.5 to 6 em.

3 to 5 em.

2,5 to 5 em. &/

pale mauve

:1ight green-yellow

:rather dingy color,
: between rose pink and
: hellebore red

:8lightly erocse,
: scarcely ruffled

:conspicuously
: ruffled

:slightly erose, scarcely
: ruffled

» coler
L margin
. spots

‘about 15 mm. long,
: comspicucusly
: feathered

: none

tebout 10 mm. long
: like Sturtii, but less
: feathered

Anthers, connective

:bordered with deep
: red

:bordered with
: carmine, or some-

:whole anther brownish
: purple

: times not :
Filements, length of : : 5
lower : 1,5 to 2 mm, 3 mm. 5 1 t0 1.5 mm.
L , color : purple whitish : purplish
Pollen, color eream :apricot yellow to : yellow
: light cedmium :
Colum, length 17 mm. + 17 mn, 12 mm,
Pzl by
/ ." . 7 ."’ A
! f 4
] Le L4
\ %

1/ Not more then 2.5 em. in 1097,
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Characters : Thurberi

St il e e

Sturtii : Fl

Twigs and petioles :quedranguler

:rounded, but some- :rounded-quadrangular
: what compressed 1

"

" o : glabrate glabrous : Very soon glabrous
:reddish brown, or :pale green or reddish:green tinged with red,
Bark of twigs : tinged therewith, : brown, glaucous : somewhat glaucous |
: not (?) glaucous - l"
Leaf-blades, texture : thin thickish ; thiekish I
TR color : bright green :bluish, very glaucous: green, slightly gleucous |
3 " pubescence :ciliolate and puberu-: glabrous :minutely pruinose when |
- : lent on veins : : Very young, soon glabrous
X » length : up to 15 cm. up to B cm. £ up to 9 cm.
L) L] lobation :pedately 3- to entire :entire to deeply and
: 5-parted : narrowly 3-lobed

“—fu-)d. :attenuate-ascuminate,

: acutish, cuspidate :long-acuminate, setose

: sometimes setose- i : at apex

: tipped 8 -

;very open, triangular; very short and :very shallow, narrow
i haasl yluus, : narrow : but usually open at base
" " pulvinus :small, greenish or : very small, pinkish :very small, greenish

: brownish H : brown

‘up to 2 em. long,

ivery short, terete, : &s in Thurberi
Peduncls : sharply angular end : not furrowed :
: furrowed : 5
Involucel at anthesis: spreading :somewhat spreading : somewhat spresding
L) bractlets, : H 5
length : 7 to 15 mm, 3 20 mm, $ 17 to 19 mm.

"  ghape ; lenceclate

:broedly ovate, or :rather broadly lanceolate
: oblong-ovate :

" margin :entire or 2 or 3-
; dentate with short
; subulate teeth

sentire or very nearly: entire or with 1 or 2
: triangular-setose teeth

Celyx at anthesis,

6 mm. ¥ 5 to 6 mm.

length : £ 4 mm,
" " margin :usually entire or ;dentete with trién.gu—:abmp‘tly dentate with

: undulate

; lar-subulate teeth : deltoid-subulate,
i : very acute teeth

Digitized by the Hunt™ii8ut8*f8¥ BBahical Documentation



Characters A Thurberi ¥ Sturtii 3 1'1
Corolla, shape : shallowly cup-shaped : open-campanulate :open-campanulate
Petels, length A 25 to 30 mm. : 35 to 60 mm. ;35 to 40 mm.
m , color 1 white :" pale mauve ‘between white and pale
: 1 : amaranth-pink
" marein : slightly erose :8lightly erose, noet :shallowly erose end
d & : . ruffled ; slightly mffled
. / 12 to 15 mm. leng, 312 to 13 mm. long, like
n , spot : striate, or nons — : feathered : Sturtii but larger
: : : relative to petal
Filaments, length : 3.5 to 4 mm. : 1.5 to 2 mm. : about 2.5 mm.
" , color 2 white ¥F° : purple i purple
Anthers, color :cream-colored with H pansy-purple H daphne pink
: dull orange connect- : 2
: ive i :
:pale green, with swnite, with black  :white, with ugok)
Pistil, oolor : deeper green oil- : oil-glands ofl-gl
: glands H M—k %‘U‘{;&- L5

-]-‘/ The 2 plants of Thurberi in 1937 have spotleass petals.
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Gossypium, Interspecies Hybrids, ¥y
Rubidoux Laboratory, Riverside, July-September, 1934.

barbadense x harknessii F‘,_

W 36 (2 plents) and W 38 (2 plants). All of these are much alike and

show more barbadense than harkmessii oharaetors.y Plants large (up to 10 feet
high) and limby, with long fruiting branches and vegetative branches at many

of the upper nodes. Stems decidedly woody, twigs reddish-brown. Petioles
less densely puberulent than in harkmessii, with longer hairs. Leaf blades
barbadense-like but smeller, the larger omes desply 5-lobed, puberulent,
especially on the veins, with short, stellate hairs, with a deeper-colored
pulvinus than in barbadense eand with a small deltoid or lanceolate nectary on
the midvein towards base. Involucel large, hirsutum-like, showing no sign of
falling at anthesis, the bractlets deeply laciniate with broad teeth, separate
or nearly so. Flowers mich larger than in harlmessii. Calyx ciliolate, with
undulate margin end numerous black oil glands. Petals pale green-yellow (V) &/
in W 36, between Martis yellow end pieric yellow (IV) in W 3, the spots large
but rether faint. TFilaments purplish. Anthers light cedmium (IV), their

connectives not colored or occasionally with a few purple oil glands bordering

the anther cell. Pistil (exserted portion) equalling or surpassing the staminiferous

portion of the colum. 0il glands of the very young bolls reddish brown. The

two last charscters apparently are derived from harimessii.

y It appears that, in crosses with G. harkmessii, barbadense is more
"prepotent” than hirsutum (see harimessii x hirsutum).

E/ The Homan numerals in parentheses refer to the plates in Ridgwey.
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Gossypium, Interspecies Hybrids, l'l
Rubidoux Laboratory, Riverside, July-September, 1934

barbadense x punctatum f‘}_

W 63 (2 plants) end W 54 (1 plant). Plants much as in barbadense x hirsutum F,

nearly glabrous except on the very young parts. Petals approximately lbrt&
yellow (IV), with rather faint, striate spots. Filaments not colored. Pollen
between apricot yellow and light cadmium (IV)in W 54, near empire yellow (IV) in
W 53. Pistil (exserted portion) short in comparison with hybrids between
armourianum or harimessii and cultivated Americsn cottons. Bolls 3-5 lock, their

surface smooth and light-colored.

barbadense x schottii ¥ ff
W 46 (2 plants) end W 49 (2 plants). Plants glabrous or nearly so except
on the very young parts. Stems dark purple. Leaf blades (larger ones) deeply
and narrowly 5-lobed but not more so than in barbadense, much less so than in

typical schottii. Flowers very like those of barbadense x hirsutum F,. Involucel

of intermediate charscter. Calyx with merely undulete margin and many oil glands.
Petals pale green-yellow (V) with fairly pronounced spots. Filaments mot colored.
Pollen between empire yellow and lemon-chrome (IV). Bolls mostly 4-lock, peinted,

rather deeply pitted, with short but proncunced apical furrows.

¥/ The "G. schottii™ parent is probably & hybrid f with some other fomm,
heving less incised leaves than schottii.

Dar e A&

Digitized by the Hunt Institute for Botanical Documentatign.
S5E. AN Sl tta

L




by

Gossypium, Interspecies Hybrids, F;
Rubidoux Laboratory, Riverside, July-September, 1934

berbedense x sturtii /,

W 33 (4 plents) and W 57 (3 plants). All of these plents are much alike
in corclla characters but show more variation in the characters of the leaves,
involucel and calyx than the individuals of any other interspecies combinationm.
Plants glabrous throughout or very nearly so, large, up to 11 feet high, resembling
sturtii in their rather stiff hebit, with long, nearly erect vegetative branches. !'/
Fruiting brenches with very long internodes. Young bark reddish brown (green in
sturtii) glaucous (as in sturtii). Leaf bledes not glaucous, from rather light
to dark green with a dark brown pulvinus, sometimes pronouncedly crinkle-mergined
(W 33 A), the larger ones varying, on different plents, from deeply and rather
nerrowly 5-lobed to much more shallowly and broadly 3-lobed, with large, lanceolate
or deltoid necteries ¥ the base of the midvein or (in some of the plante) of all
3 principel veins. Stipules long end narrow, clustered et the ends of the branches,
as in sturtii. Involucel glabrous, 1/2 to 2/3 as high as the corolla, the bractlets
separate to the base, more or less deeply laciniate with few or rather numercus
subulate, setose-tipped teeth, with & nectary at the base of ome or more of the
bractlets. Flowers very large and handsome. Calyx ciliolate, with numercus oil
glands, sharply dentate, the deltoid-subulate teeth varying in length on different
plents, often as long as the height of the undivided portion. Petals demsely ciliate
towards base, between Tyrian pink and rose-coler (XII) with very lerge, intense,

feathered spots of sturtii character (pin-wheel effect) and varying from pomegranate-
purple to Bordeaux (XII) in color. Colwm very long and staminiferous nearly to its
bese, &8 in sturtii. Filaments purple. Anthers reddish. Pollen yellow. Pistil
long-exserted but the exserted portion much shorter then the staminiferous pert of

the columm.

—/ But differ from sturtii in their much more open habit, fewer stems and long,
Daggeridiag! £ t1xe braniones withi vy toigHaterncaes) E}eauxmemmm often
1l foot lomg. % |




Gossypium, Interspecies Hybrids, !'1
Rubidoux Laboratory, Riverside, July-September, 1934

s contextun x armouriemum /|
0hods 0o Foclloa , w 930 4 Vil
W 56 (2 plents). Very similar to hirsutum x armourienum in all cheracters.

Leaf blades quadrangular in ocutline, the larger ones shallowly 3-lobed with short-
aouminete lobes, nearly glebrous, with & very smell nectary on the midvein towards
base. Involucel with the bractlets widely separated, oblong, narrowed at base,
very deeply lacinieste with & few narrowly lanceoclate or subulate, setose-tipped
teeth that equal in length the undivided portion of the bractlet. Calyx dentate
with deltoid-setose teeth nearly or gquite as long as the height of the undivided
portion, and with very numercus oil glands. Petals lighter than lhrtiﬂ'a yellow(IV)
tinged with red on the exposed portion and fading rose-color (XII), the large, rather
intense spots pmta—]mzpla (XII). PFilements, at leest the lower omes, purple.
Follen light cadmjum (IV). Pistil (exserted portion) very long, equalling or

longer than the staminiferous portion of the columm.

contextum x hopi f’;h
W 26 (3 plents). Young stems, petioles and peduncles hirsute. Leaf
pulvinus liver-colored. Petals spotless, pale green-yellow (V). Pollen between
baryte-yellow end pinard yellow (IV). Bolls, lint and the nearly naked seeds

much &8 in G. hopi.
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Gossypium, Interspescies Hybrids, !'1
Rubidoux Laboratory, Riverside, July-September, 1934

a i AR
.51 (2 plants) . Stens and pg‘éiﬁﬁ dark purple, this.color (sehottit

davidsonii x sturtii /,

W 59 (1 plamt). Plant very open, with few ascending branches, intermediate
in the angle of the branches but very different from either parent in having very
few branches, obscurely puberulent towards the apex of the peticle, on the
pulvinus and near the base of the leaf veins, otherwise glabrous or very nearly so.
Twigs reddish but less so than in devidsonii (green in sturtii), glaucous, older
berk grayish brown. Leaf blades glaucous but much lsss so than in sturtii, all
entire or occasionally with a very short tmn broadly Lnﬂlte short-acuminate
(abruptly apiculate in sturtii), subcaxﬂate; I.ﬁ!\lrl:ili.i.oe.lL I{e;‘;l}h;ntazmdiatu. about
1/2 as high as the corolla, obscurely ciliolate, nthem;a glabraus , the bractlets
quite separate, oblong-ovate, with a few short, deltoid\ utm-uppoa teeth.
Calyx dentate with deltcid, obtuse to utopn-nwminato teeth and with fairly
numercus oil glands. Corolla small, about 13 imehes high. Petals pale rhodonite
pink (XXXVIII), the spot sturtii-like, pomegrenate-purple (XII). Columm much as

in sturtii, long, the staminiferous portion longer than the exserted part of the
long-exserted pistil. Filaments short, purplish. Anthers pale orange-yellow (III)
drying pinkish. Pollen pale yellow.

)
Y See footnote under barbadense x schottii.

Digitized by the Hunt Institute for Botanical Documentation
2 &




SA=

Gossypium, Interspecies Hybrids, ]'1
Rubidoux Laboratory, Riverside, July-September, 1934

seeid X armourianum

ants)«\ No floffer bulls have eppeared bo.date. (Septiyd)edlich

like harknessii in gegefel appearance byt plent.-more open and with mo & escending

branches than eijer parent.\ Obscurely.fuberulent on the végy young pamis, soon

o
glabrous. Piipe more highly cdieséd than in éither parént, 1i mahogeny* celdred ,

-~

older ¥Erk 1ight brown. Le&T bladdq greyish greém\ (yellowish in hawimegsii,'deeper
. - X
green I srmourienum), less shiny abové,than in armoubjanum, nee hatimessii

size and Bhepe, entire to'wery shallowly 33lobed with rould obes (similarly

Zeop] v than in- hark ii), broadly ovate, obtuse orracutish, rather-deeply.-.

o N\

- . herbaceum x mg}ecm 5
(Fnrle ey WeefHegr at (tioenstde: 1436, 3171

W 48 (3 plants). Plants large for Asiatics (heterosis effect?). Bark coffee-
colored, that of the older stems nearly black, twigs, petiocles and peduncles hirsute,
the petioles more so than in herbaceum, less so than in neglectum. Leaf blades
mich nearer neglectum in shape. Involucel brown, resembling that of neglectum in
its more triangular bractlets with slenderer, more setose teeth, the bractlets
connate near base. Calyx more like that of herbaceum in its relatively incomspicucus

o:l.l glm and tmdulnfa or; yury short-dantnto nlflrgin t‘ho teeth d{oltoid and nnt

.z i | >
<R @

(u in neg em) aeme—tipped Potnls appromhing neglectum in size m:ul ahn:pa
(longer end nerrower them in hnrbecm} and in the much larger size of the very
intense and solid spot, colored as in both parents, between !hrtiia yellow and
pierie¢ yellow (IV), the spot between carmine snd ox-blood red (I). Anthers light
cedmium (IV). Bolls mostly 4-lock, short-ovoid, very plump, abruptly pointed,

scmewhat pitted, with long, deep up:l.oa.‘l. furrows, red where arposod o=
r\l"—\'- v (WIS Vera | W \'.-. LY, CeLLny o [ereloge afiiss
V. Ve ‘ v -
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Gossypium, Interspecies Hybrids, ]'1
Bubidoux Laboratory, Riverside, July-September, 1934

h.i.rsutlm x urmurianm f'a', ‘
W 34 [5 pla.nt.'s] and 1‘45 (Splautl). P]:m]ta l51!|.b:|'4:|»:.m except on the very

young parts, large, woody, many-stemmed but open, the branches wide spreading,

with long internodes, the branchlets conspicuously zigzeg. Bark of twigs reddish-

brown, of older branches light brown. Leaf blades light green with a small brown

pulvinus, mostly shallowly 3-lobed. Petiolea about equalling the blades. Involucel |
persistent after anthesis, the bractlets separate and with few long teeth. Calyx
a8s in contextum x armouriamum or with shorter teeth. Petals pale green yellow (V)
or lh.rt!}s yellow (IV), reddish on the exposed edges, with or without spots that are

6
faint and striate to rether intensely pomegranate-purple (XII). 8/ Filaments

colorless or the lowest purple. Anthers with or without red color on the connsotive. |

Pollen light cadmium (IV). Exserted portion of the pistil very long (armourianum

character) .

Very similar in all characters to contextum x armourianum (W 56).

hirsutum x barbadense (Pima)
W 50 (2 plants). Typical of the combination in F,. Flowers and bolls very
large. Petals near lh.rt:l.%a yellow (IV), with rather faint, striate spots. Pollen
empire yellow (IV).

hirsutum x mfg% ? (Brown Mohaux 2044)

W 25 (2 plants). Plant A has pale green-yellow (V) petals with very faint

or no spots, empire yellow (IV) pollen, lomg, pointed bolls and brown lint. Plant 1
has white lint, consequently either the d' parent was heterozygous for lint color
or plant 1 was really from & cross with CB 204B (White Mohaux).

9/ The armourisnum parent of W34 and W 43 was presumably heterozygous for this

heract . : j :
Digitiz€d by the Hunt Institute for Botanical Documentation ... .1
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Gossypium, Interspecies Hybrids, !'l
Rubidoux Leboratory, Riverside, Tuly-September, 1934
hirsutum (Acala) x punctatum J

W 47 (3 plants). Plants hirsutum-like in all characters, sparsely hirsute
on the young stems and petioles. FPetals very pale yellow, anthers pele yellow

as in punctatum. Bolls 4-5 lock, large and plump, short-pointed or nearly

pointless, with or without very short apical furrows.

Digitized by the Hunt Institute for Botanical Document
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Gossypium, Interspecies Hybrids, 1?1 |
Rubidoux Laboratory, Riverside, July-September, 1934 f

sturtii x armourianum / '_‘

W 40 (1 plant). No open flowers have been produced to date (Sept. 8).

Plant minutely puberulent on the very young parts, soon glabrous, low, about

3& feet high, compact, with very numerous, ascending hmchss) mich lower and

more spreading than sturtii but with fewer and less spreading branches than
armourianum. Twigs and petioles partly reddish (more so in armourisnum, green

in sturtii), glaucous. Leaf blades not glaucous and of about the same color as '
in armourianum but thinner esnd less shiny above, muich larger than in armourianum, I
broadly ovate, subcordate, abruptly short-acuminate with a cartilaginous tip

(this more pronounced in sturtii), usually with a small slit-like nectary near

the base of the midvein., Involucel of intermediaste size and character, more
persistent thean in armourianum, the bractlets widely separate, narrowly lanceolate,

entire, or occasionally with a minute tooth near apex, very sharply cartilaginous-

\:3.\ acuminate. Celyx conspicuously dentate with deltoid-subulate teeth, these longer
 E
¢ ) and slenderer than in armourianum, snd with numerous, conspicuous end prominent
b
e
- i ¢ black oil glands.
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Gossypium, Interapecies Hybrids, l'l
Rubidoux Laboratory, Riverside, July-September, 1934

Lli’m;;c.uwwwv' —
senguineum :{:“ obtusifolium -“,
W 45 (3 plants). Young stems, petioles and peduncles very hirsute.

Bark dark brown when young, becoming nearly black. Leaf blade more like that
of senguineum (CB 787) than herbaceum, deeply lobed, with relatively narrow,
acuminate lobes; butl the lobes are broader themn in sanguineum and are more or
less contracted at base (herbaceum character). The hybrid has a very small
nectary on the midvein towards base, & character not noted in sanguineum nor
in obtusifolium CB 749 but present in obtusifolium CB 419, the o parent of this
hybrid. Involueel like that of sanguineum in having bractlets of more triamgular
shepe but they are rather deeply laciniete with setose-tipped teeth as in
obtusifolium, while in uumm they are. msrely denticula.te. Calyx rsun'nling
= 2 it g isron Iweng 5 o,
both parents 1nfiﬁ]’@d%a oz Very short and brosd tseth. A Involucel m calyx

both showing a diluted condition of the reddish color comspicuous in sanguineum

but lacking in obtusifolium. Petals ruffled on the outer edge, nearly as large
as in obtusifolium (mich larger then in sanguineum) approaching the latter in
their prevailing color, which is pomegrenate-purple (XII) (yellow in obtusifolium)
but sheding to yellowish around the spot rather than, as in sanguineum, to whitish.
Spot solid and intense, Bordeaux color (XII) intermediate in size relative to that
of the whole petal (relatively much larger in sanguineum). Columm much as in
sanguineum (more elongated than in obtusifolium). Anthers near xanthine-orange
(III) as in obtusifolium (purplish in sanguineum). Bolls mostly 3-lock, oblong-
ovoid, short-pointed, smooth, reddish where exposed.

The characters of both parents are sbout equally represented in the hybrid.

‘-I'“J' e $ I :

-‘—u-. 7 R 0 P 55, AR it bras Bl ",- Y‘“ _,‘ /
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Gossypium, Interspecies Hybrids, 1?1

Rubidoux Laboratory, Riverside, July-September, 1934

uturtii x h.arlmnuii F

4

1= b i

-] {5 planul, I’ 39 :s plm.n.al aml 'l 52 {3 pl&utu]. Plants all very
gimilar, of intermediate habit, less stiff and erect tham sturtii ."f/ btut much
less spreeding than harknessii, more open than either parent, g-'/ll'i.th oumerous
erect or ascending branches, nearly glabrous. Twigs reddish brown, glaucous,
older bark pale brown. Fetioles obscurely puberulent towards apex. Leef blades
glaucescent, nearer harkmessii in color, broadly deltoid, entire to rather
deeply 3-lobed (much more so than in harknessii), auboo:lﬂate)aounumte, the
lateral lobes rounded or acute, with a very smmll, slit-like nectary near the
base of the midvein. Stipules comspicucusly clustered at the ends of the
branches, as in sturtii. Involucel more persistent than in harimessii, larger
then in either parent, 1/2-3/4 as high as the corolla, glabrous, the bractlets
widely aepunt&,j\ ;;;.':I;;"lhnoe-wate, setose-acuminate, narrowed at base,
usually undulate or sparsely denticulate on the m.rﬂ.n/ but sometimes dm}a
with very few, short or long, subulate-setose teeth, usually 1 or 2 of t.h.-# 11
a nectary at base. Calyx very thin, obscurely ciliolate, dentate with short,
deltoid, very acute teeth and with numerous oil glands. Petals 1-2 inches long,
of a rather dingy color between rose pink (XII) and hellebore red (XXXVIII), with
a broad, pinkish buff stripe on the exposed edge, the spot large, much like that
of sturtii in shape but less feathered, bright carmine (I). Column often very
long, as in sturtii. Filements much shorter than in harknessii. Anthers between
dragon-blood red (XIII) end Etruscan red (XXVII), the connectives usually without

0il glands, Pollen pale yellow. Pistil (exserted portiom) long but usually
shorter than the columm.

Z/ W 35 plant A more nearly resembles sturtii in habit themn the other plants.

Digit /M98 Petocopen s [fomer-bresched. en shertit 7 sroouriamm, (7, 40)-
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Gossypium, Interspecies Hybrids, Fy
imaidou: I.s‘homtory, Riverside, Iuly-Saptember, 1934
[ p"’} -_._ '4 [N (L L',._,O ,;|'|‘\

| = :
Thur! ri’i_ M x * sturtii r“'

W 58 (2 plants). Plants tall (ome 10 feet high), much more open in habit
than sturtii, with numerous, nearly erect limbs, some of which are borme high om
the plant, the young branches scmewhat glaucous. Stipules long, subulate,
elustered at the ends of the branches., Leaf blades green, slightly glaucous,
mich like those of Thurberia in shape, ovate-lenceoclate and entire to deeply end
narrowly 5-1ubod,24he lobes long-acuminate .E/ setose at apex as in sturtii (but
not in Thurberia), with an elongate, slit-like nectary very near the base of the

midvain.y Involucel with bractlets widely separate, &s in both parents, bractlets

o e :-‘MW-/!\J

lenceolate, intermediate in width but near sturtii in 1en.gth set -tipfed (as in
m:;;q at "bha base of

uturtii) often with 1 or 2 setose teeth, —-/ usually rl.ttj_ uac

£ f
all-& bmﬂat}@rﬂ—mm Calyx ebruptly dentate with
necks

1_3/' Py ARGl Eat
subulate-setose taethJ Petals epprodehing t‘hos? of sturtii in size end shape,
A —a.;...’?“‘{-_“f-_f_ r Qate

in color intermediate between wh:l.te end pale amaranth p{nk (JCI.'I). the spot between I,

pomegranate-purple and Bordesux (XII), very like thet of sturtii but occupying
gLy Pt T
aAgey oy

a
Asmuhat mowe of the area of the petal. Columm much as in sturtii, elongate, with
short filaments but with fewer stamens and these not extending so near the base of
the oalm.}i‘/ Filemente purple. Anthers daphne pink {mII).'l—N Pistil

(exserted portion) long but not equalling the columm. 8/

8/ In Thurberia sometimes S-lobed.
-:'-'-9/ Abruptly apiculate in sturtii.

B’/ In Thurberia the nectary is broader and lanceclate, while in sturtii, when
present, it is similer to that of the hybrid.

-ly Such teeth ere occasional in Thurberia, although not in ocur specimensa.
In sturtii the bractlets are (aelways?) entire.

s/ In sturtii the teeth ere shorter and broader, in Thurberia the calyx margin
is obscursely dentate with broed, obtuse teeth.
14/ 1n Thurberie the colum is much shorter and the filements are much longer.

Digi¥¥/ad Bryutiesid-fie exithars (areccformidel o ﬁi’éd‘imtﬁﬂ%‘tﬁ’ﬁ%
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purpurascens x tomentosum !:

(Riverside, Calif., Sept. 6, 1935)

W 95 (3 plents). About 6 feet high, erect, with mumerous ascending
vegetative brenches high on axis, densely pubescent with very short hairs
on young stems, petiocles and leaf-blades. Bark dark purplish-brown as
are the petioles, pulvinus and leaf-veins. Stipules lanceolate, about
15 mm. long. Leaf-blades rather conspicuously dark-punctate, deeply 5-lobed
with lance-ovate, acuminate lobes that are somewhat overlapping at base,
the midlobe about twice as long as the undivided portion, cme or more of the
lobes, especially the basal ones, occasionally with a coarse tooth, with &
small, more or leas triangular nectary near the base of the midvein.

Has produced no flower buds to date. Resembles the purpurascens parent
in nearly &ll characters except that the latter is glabrescent (pubescent

only on the very young parts) end the bark appears darker-colored and shinier.

Digitized by the Hunt Institute for Botanical Documentation
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purpurascens x tomentosum, ¥,

(Riverside, July 13 end September 17, 1938)

W 95. Plant tall, with numerous, suberect branches. Bark nearly
tlack. Leaves (especially the pulvinus and veins) and involucels more
or less purple (color less intense than in purpurascens). Leaves end
young stems soft-pubescent (less o0 than in tomentosum). Leaf blades
deeply 5-lobed, with oblong-ovate, scuminate lobes, deeply cordate at
bese with a narrow basal sinus, copiocusly black-punctate; nectary (usually
present) near base of the midvein only, small and often ill-defined,
sometimes slightly elongate. Bractlets long and narrow, slightly connate,
oblong-ovate, with few, long, lance-subulate, setaceous-acuminate teeth;
& well-defined nectary at bese of 2 or all 3 bractlets. Calyx margin entire
or undulate; oil glands numerous, black. Corolla clear yellow (lighter
than in tomentosum and not glossy), spotless. Stamens with long Tilaments,
FPollen yellow, of very nearly the same color as the petals. Stigmas very
leong, equalling or longer than the columm, with numerous black oil glands.
Bolls 3- or 4-lock, slender, short-acuminate (not sharply so) or sharply
long-acuminate, the surface pitted. Seeds densely covered with long brown

fuzz. Lint short but fine, brownish.

~ =] &




sanguineum x anomalum, !‘1
(Riverside, September 17, 1936)
?'n-*Tc '\h\ f‘}'._g:l-'\-_Q ¥ 124

W 27 (1 plemt). Plent tall, open, with escending branches. Young

bark nearly bleck, old bark brown. Branches and petioles hirsute., Leaf
blades glabrate sbove, rather long-stellate pilose on the margins and
lower surface, with many long, simple, flaccid hairs on the principal veins
beneath and on the peticles, a few on the margins, very deeply S-lobed
with narrow, acuminate lobes; basal sinus shallow and open; pulvinus dull
brown; nectery at base of midlobe only, very small. BEractlets separate
and distant, ovate-oblong, truncate, 3-cleft very deeply (to the middle
or lower), with lanceolate, setaceous-acuminate teeth; occasionally with
1 or 2 very short additional teeth; nectaries at base of 2 or all 3 of the
bractlets. Celyx strongly nerved (enomslum character), 5-dentate with
rather long deltold-subulate teeth; nectaries nome; oil glends few. Corolla
about 35 ;ht'."lmg, considerably surpessing the involucel; petals deep rose
shading to whitish just above the large, very dark red (neerly black) spots.
Colum rather long. Follen orange. Stigmas considerably exserted. Bolls
4-lock, slaMer,AéTmmgti%w long-acuminate, 30-35 mm. long, rather
deeply few-pitted (not verrucose as in anomalum).

Resembles in vegetative characters the sanguineum parent, but as
compared with the latter, the leaves are mich more deeply lobed, with more

scuminate lobes, end are much less highly colored, the hybrid being inter-

mediate in this last cheracter. The hybrid also hes a very different involucel,

that of sanguineum being dark brown-purple with strongly connate, broad,

subcordate-deltoid, acute bractlets which are entire or very shallowly

+h
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Banguineum x Stocksii, T,

[Riverside July 13 and Saptember 17, 1938)

} rolo ey i'“ res 4k b3 Y :
W oo (2 plants] old ‘nark light-brown or@eaﬂ.ﬁr whity, _voung bark
A * . E vn_.ih.»ln.:
nearly black. Bmuhesi nu.marous, wide-spreading or somawhut drooping,‘ 4’3)

Twigs, petioles and leaf-blades pilose with short, stellate hairs., Leaves
on the main stem and lower branches 2 to 4 times as large as the upper leaves,
the latter only 25 to 35 mm. long and wide. Leaf blades broader and with
more spreading end broader lobes than in sanguineum, the lobes often l-cleft,
less often several-cleft; nectary near base of midlobe, very small. Involucels
purplish brown, the bractlets separate, cordate-ovate, rather deeply toothed
on nearly the whole margin, the teeth 1,0 to 12, lance-subulate, setaceous-
ai;um;p;a:arpuac;ect;r;afbase fof eﬁ%}. Calyx shallowly dentate with
ﬁeltuid,Aatmbe teeth; nectaries none; oil-glands very few. 00:-?11& (30 to
35 mm. long in September) about 1} times as long as the mvolncei;.\, Ja;aﬁpanulate-—
funnelform, deep rose with fairly large and intense, pomegranate-purple spots.
Stamens numerous, with purplish-margined connectives. Follen deep cream,
Stigmes short but exserted.

Differs from sanguineum in the less rigid branches, broader lesaf-blades
with broader and more spreading lobes, and very different involucels (see

deseription of latter under sanguineum x anomalum, 1?1].
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hirsutum x thespesiciden—i % ",.?1

(Riverside, September 16, 1936)
fJ _4'.‘_ Y ,.._. qb'_ r:. '_
perla Ty e HED o] )

W 44 (1 plent). Stem stout, erect with numerous, ascending or
nearly horizontel branches. Bark (young and old) reddish brown. Flent
obscurely and sparsely stellate-puberulent, at least on the young perts.
Leaf blades large, thickish, firm, dark green (much as in barbadense),
the largzer ones deeply 5-lobed, with oblong-ovate, long-acuminate lobes,
rather deeply cordate with a nearly closed basal sinus; nectary near or
considerably above bese of midvein only, large, deltoid; pulvious dull
brown. Brectlets seperate, cordate-ovete, deeply cleft (tec below middle),
with numerous lanceolate, setaceous-acuminate teeth; a large, often dark-
colored nectery at base of each bractlet. Calyx shallowly crenate with
broadly deltoid, obtuse teeth; nectaries none. Corolla ebout 35 mm. long,
much surpassing the involucel, cpen-campanulate; petals nearly white, fading
pink, spotless. -4 Filaments rather long. PFollen pale orange. Stigmas

well-exserted, with black oil-glands.

}_/ The thespesioides perent individuel hed spotless petals.
Digitized by the Hunt Institute for Botanical Documentation




herbaceunm x cermuum, Fy

(Riverside, September 17, 1938)

W3 (1 plent). Stem erect, rather slender, with spreading or somewhat
drocping branches. Young bark nearly black, old bark light brown. Young
branches end petioles densely short-stellate-pubescent, with fewer long,
spreading, simple hairs. Leaf-blades short-stellate on both faces, with

long, spreading, simple hairs on the prineipal veins beneath, deeply 5-lobed

with ovate or oblong-ovate, ascuminate lobes, these occasionally rather deeply

l-cleft: more like those of the cernuum parent, but broader, more spreading
and more deeply lobed; pulvinus brown; nectary very small, about 1/2 way
between base of midlobe and base of blade. Pedicels ascending before
enthesis, declined in fruit. Bractlets broadly ovate end deeply cordate,
strongly connate, shallowly toothed nearly to the base, the teeth mch more
numerous and much longer than' in cermuum, more like those of herbaceum.
Calyx margin merely undulate; nectaries at base, between the bractlets.
Corolla about 30 mm. long, not mich surpassing the involucel; petels pale

yellow with very large, pomegranate-purple spots. Follen pale orange.

Stigmas barely exserted. Bolls of intermediate character, 4-lock, quadrangular-

ovoid, rather abruptly short-scuminate, nearly as smooth as in herbaceum
(deeply many-pitted and more tapering in cermuum).

Digitized by the Hunt Institute for Botanical Documentation
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Armourienum x £h pesicides (Mmrboria Fl

-~ {Riverside, September 17, 19386)
‘J"k | NS “wal'o e
Wirs G [pliis a4 i3E

W B end 9 (1 plant of each). Plant much more opem than Arvmourianum, the
numerous branches much longer and more spreading. 01d bark gray-brown, that
of twigs purplish green or purplish grey. Plant glabrous except for some
puberulence on the very young parts. Leeves grayish green (very different
from the grass-green of Armourienum). Leaves desply 3-lobed, the lobes broadly
lenceolate or ovate-lanceclate, occasionally l-cleft, acuminate but obtusish
aend mueronate at apex, shallowly cordate with a very narrow basal sinus; pulvinus
very small, brownish; nectary near base of midvein only, small, round, deltoid, or
somewhat elongate. Bractlets entire, lenceolate, acuminate, deciducus in a
very early stage of the flower-bud, and about as long as or somewhat longer than
the calyx at that stage; & rather large nectary at base of 2 or all 3 bractlets.
Calyx ebruptly 5-dentate, teeth deltoid, acute; nectaries none; oil glends
numercus, very small, greenish. Corclla about 25 mm. long, open-campanulate
(Thurberia-shaped); petals ochroleucous (decidedly yellower tham in Thurberia),
yellower towards base, pinkish where exposed in bud, spotless in all flowers on
one plant (W8), very faintly spotted (grade 1 or 2) in some flowers of Wo.
Filaments rather long, purplish towards apex as are the connectives. Pollen
pale orange on one plant, cream on the other. Stigmes long (about 10 mm.),
dotted with reddish brown oil glands. Bolls mostly 3-lock, ebout 15 mm. long
and nearly as wide, rounded-ovoid, nearly mticous, olive-green; oil glands
mmerous but surface not pitted.

1
—*/ The Armourienum parent had spotless petals, the thespesicides perent of

W8 had aspotless petals, that of W9 had faintly spotted petals.

Digitized by the Hunt Institute for Botanical Documentation,
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Nanking x thespesividss, r

(Riverside, July 13, September 17, 1936)

Tr’~-.'v e e L3
W 79. Stem ‘i;all..'!.ll with tha 1arger ‘branches ascending. Flant

glabrous except on the young parts, which are somewhat puberulent.

Bark brown, nearly black on young twigs. Leaf blades deeply and narrowly

3- to 5-lobed, with oblong-lanceolate, scuminate lobes, with a shallow,
open basal sinus; pulvinus and prineipal veins light brown; nectary near
base of midlobe, only, very small. Involucel small, barely 2 em. long,
the bractlets separate to the base or united very near the base, somewhat
truncate at apex, cordate-ovate, rather deeply 5-toothed but not cleft

to the middle; nectaries at base of all 3 bractlets. Calyx with undulate

margin, numerous, but inconspicucus, oil-glends, end no nectaries. GCorolla e |
Harrt Stonmed 4t i "-ﬂ(&.‘,.,,‘g)
about twice es long as the involucel, rotete-campanulete I,'mmrberia-lih], ¢
A
nearly white (pink where exposed in bud), with well-developed spots (grade '?‘}y 3
petals shallowly erose. Follen orange (cadmium?). Stigmas short but

exserted.

parent was a spotless individual.

Digitized by the Hunt Institute for Botanical Documentation _
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Harknessii x Armourienum, Fl

(Riverside, September 17, 1936)

W4l (1 plant). The plant charascters were noted in 1934, ILeaf
blades with a very small, deltoid nectary near the base of the midvein.
Involucel caducous when the bud is sbout 8 mm. long, hence somewhat more
persistent than in Armourianum but much less so than in Harkmessii, the

bractlets lanceclate or ovate-lanceclate, about 12 mm. long and 4 to 5 mm.

wide, scuminate, entire or very shallowly l-E-dentate; a large inverted
delta-shaped nectery at the base of each bractlet, externally. Calyx .
very shallowly S5-dentete with broadly deltoid, acute teeth; nectaries nons.
Corolla sbout 35 mm. long, very broadly campanulete. Petals pale yellow,
reddish where exposed in the bud, with small but intense spots (grades 6 to |
8), shallowly ercse and orispate on the margin. Colum rather short.
Filaments ascending, these and the connectives tinged with pink. Pollen
orenge. Stigmes long-exserted, longer than the columm, copiously dotted
with red-brown oil-glands. Bolls ebout 1 cm. long and wide, not narrowed
at apex, slightly depressed, muticous, surface smooth but oil glands very

numerous and conspicucus. Seeds covered with closely appressed, matted,

curly, greyish brown hairs. y:
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hirsutum (Red Acala) x Sturtii ?1.

(Riverside, September 17, 1938)

Vinele: 4 (ecidee % 139,
W 81 (3 plants). Plant open, with numercus nearly horizontel or

somewhat drooping fruiting branches. Bark brown-purple, glaucous. Plant
sparsely to rather copiously stellate-puberulent. Leaves dark green, usually
heavily mottled with dark red, the blades entire or very shallowly 2-3-lobed,
broadly ovate (or nearly gquadrangular when lobed), shallowly cordate, short-
acuminate and cuspidete; nectery near bese of midvein only, very small but
sharply defined, narrowly deltoid; pulvinus red-brown. Involucel red-brown,
the bractlets distinet, ovate, subcordate, rather shallowly several-toothed,
the teeth lance-subulate, setacecus-tipped; a small nectary at base of each
brectlet, often deeply colored or black. Calyx shallowly dentate with short,
subulate, almost acicular teeth; oil-glands fairly numerous. Corolla about
twice as long as the involucel, broadly campanulate; petals deep rose-red with
large dark-red, Sturtii-like spots, Colum elongate. Filaments and connectives
purple. Pollen cream. Stigmes well-exserted, with few oil-glands,
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hirsutum x Sturtii, ?1

(Riverside, September 17, 1936)
, Zo

halo by Teeblas, 4 V40

W 82 (3 plants). Resembles hirsutum (Red Acala) x Sturtii (W 81)
but bark greenish, foliage dark green (sometimes purplish on veins,
pulvinus and margins), involucels green or tinged with purple, calyx teeth
longer. Two plants have nearly spotless petals and the third has petals
with large spots. The filaments, btut not the connectives, are purplish
in one of these plants.

W 139 (1 plant) is similar to W 82. It has large, Sturtii-like

petal spots and cuspidate leaf-lobes.
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Armourianum x ?
(Riverside, Sept. 17, 1936)

n Uelrden -3 V398
W 101 (2 plants). Intricately branched, with divergent branches.

U Lo bt

Young bark light brown, old bark brownish gray. FPlant glabrous except

the very young perts, which are puberulent. ILeaf bledes smell (not more
then about § om. long), appearing diseased, more or less cuneate at base,
deeply and narrowly 3-lobed, the lobes lanceolate, ascending at & narrow
angle; a nectary on midvein only, about 1/2 way to base of midlobe, relatively
large, deltoid. Bractlets separate, distant, oblong, deeply 5-7-toothed
towards apex with lance-subulate, setaceous-tipped teeth; & large nectery

et base of each bractlet. Calyx with merely undulete mergin, no nectaries,
and numercus oil-glands. Corolla about 40 mm. long, more than twice as long
a3 the involucel, funnelform, pale yellow, fading pinkish, faintly spotted
(grade 2 to 3+). Stamens mumerous, with ascending filaments, these and

the connectives purplish. Pollen orange. Stigmas long-exserted, nearly
equalling the columm, with black oil-glanda,
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herbaceum x Sturtii, Fl

(Riverside, Sept. 17, 19836)

G v y i 25T
Viealo Uag g €8I M A

w111 (3 plahtls‘}l. Plant very like Sturtii in habit and appearance
but more open, the branches fewer and more spreading, and the foliage
darker-colored and less glaucous. Twigs, petioles, pulvinus, and often
the leaf-blades purplish (sanguineum character), somewhat glaucous. Plant
glabrous except the very young parts. Leaf blades sntire or shallowly
2-3-lobed, broadly ovate, subcordate, with a very small basal sinus, acutish
end short-cuspidate; nectary near base of midvein only, very small but well-
defined, Bractlets separate, 20 to 25 mm. long and sbout 1/2 as wide, ovate,
short-acuminate, shallowly dentate near the spex with 2 to several subulate
lateral teeth; a nectary at base of each bractlet. Calyx rather deeply
5-dentate (but cleft not nearly to the middle), the teeth deltoid, acuminate;
nectaries none; oil glends few. Corolla sbout 3 times as long as the
involucel, the petals deep rose-color, with large, dark red, Sturtii-like
spots, Colum rather long. Filements rather short, rose-red; connectives

purple. Pollen deep cream., Stigmas rather short, but well-exserted.
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hirsutum x cernuum, ?1

(Riverside, September 18, 1936)

e ._"'; =5 ._#}u,‘%

W 2l. Stem stout, fruiting branches mumerous, nearly horizontel.
Bark dark brown, becoming nearly black. Branches and petioles rather
densely hirsute. lLeaf-blades deeply 5-lobed, with oblong-ovate, acuminate
lobes, deeply cordate at base with a narrow but open basal sinus, firm,
derk-green with red-brown veins and pulvinus, copiously short-pilose on
both faces with stellate hairs; a small but sharply defined nectary on the
midvein about 1/2 wey to base of the midlobe, =nd smaller ones near base
of 1 or both prineipal latersl veins. Bractlets dark reddish brown, broad,
cordate-ovate, strongly comnate, deeply and coarsely dentate with numercus,
deltoid-lanceolate, setacecus-acuminate teeth; an external nectary at the
base of each bractlet. Calyx S-dentate, with broad-deltoid, acutish teeth;
nectaries small but sharply defined; oil-glends rather numerous. Corolla
funnelform, not greatly surpassing the large involucel, tinged with pink
especially where exposed in bud and fading to rose-pink, with fairly large
and intense (grade 7) pomegranate-purple spots. Columm elongate. Filaments
escending, purplish. Pollen orange-yellow. Stigzmas well-exserted but

mich shorter than the columm.
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barbadense x tomentosum, Fl

(Riva).jside, September 18, 1936)

VAR o T L-__J]

.t b, 6
W a8 (3 plan‘La}. Stem tall, erect, stout, with few, ascending

vegetative branches and spreading fruiting branches. Bark green and red.
Young leaf-blades end petioles grayish tomentoge with very short hairs
(es in tomentosum), the pubescence becoming mch sparser with age and the
leaf blades becoming mich darksr green than in tomentosum. Leaf blades
large, nearly cuadrengular in outline, deeply 5-lobed with oblong-ovate,
acuminate lobes, deeply cordate with & closed basal sinus, deep green when
older; pulvimus dull brown; nectaries small and indistinet at base of the
midvein and (or) one of the principal lateral veins, seldom on all 3 veins,
apperently sometimes none. Eractlets separate or very nearly so, broadly
ovate, deeply cordate, rather shellowly dentate with numerous, lance-subulete,
setacecus-tipped teeth; nectaries usually present at base of ell 3 bractlets.
Calyx margin entire, oil-glands mumerous; nectaries present, hairy. Corolla
open-campanulate; petals bright yellow (deeper yellow than in barbadense)
with well-developed spots (grade 6 or 7). Colum long, with numerous stamens.

Pollen orange-yellow. Stigmas long, with few black oil-glands.
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hirsutum x tomentosum, Fl

: F (Rivlerside, September 18, 1936)
Fiets fy (e dros * '-L‘;-'“

W 29. Stem émut,-v.ery stout, with ascending limbs and spreading
fruiting branches. Whole plent whitish tomentose, the hairs short but
longer than in tomentosum. Bark green tinged with reddish brown. Leafl
blades nearly quadrangular in outline, deeply cordate with a very narrow
or closed basal sinus, rather deeply 5-lobed with ovate, acuminate lobes,
these often undulate or slightly toothed; pulvimus dull brown; nectary
near base of the midvein only, very small for so large a leaf. Bractlets
broadly ovate, deeply cordats, slightly connate, deeply dentate with
numercus, deltoid-lanceclate, setacecus-acuminate teeth; nectaries at base
of 2 or all 3 bractlets, small but distinet. Calyx very shallowly crenate

with broadly deltoid, obt'l.tare or acutish teeth; oil 8 much as in
et l."-.‘id.f.}:f-} t‘n-.i 1— Lﬁ 0 Men~=4 ,;-.rff:rr.a.'f..

hirsutlm.; A Corolla not greatly sing to twice as long as the involucel,

campenulate; petals light yellow (paler than in tomentosum), spotless.
Filaments rather long, white. Anthers and pollen pale yellow. Stigmas

short but well-exserted.
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(contextum x Hopi Pl) x snomalum, Fy

(Riverside, September 18, 1936)

W 556. Plant very open, with several limbs ascending at a wide angle,
and long, mearly horizontal, fruiting branches. Bark light reddish browm.
Stems and peticles rather densely hirsute. Leaf-blades dark green, densely
stellate-tomentose, especially beneath, deeply 5-lobed, with broad-ovate,
rather abruptly short-acuminate lobes, deeply cordate &t base with a narrow
but usually open basal sinus; pulvinus dull brown; a small but sharply defined
nectary at base of the midvein end smaller ones on the prineipel lateral veins.
Bractlets separate, oblong-ovate in ocutline, subcordate, with rather large,
often colored nectaries, very deeply cleft, with few (usually §), long,
lanceclate, setaceous-scuminate teeth. Calyx 5-dentate with deltoid-subulate
teeth of variable length, the veins prominent but mch less so than in
enomalum; oil-glands numerous. Corolla funnslform-cempanulste, never widely
expended (snomalum character) about 1} times es long as the involucel; petals
ochroleucous, tinged with pink where exposed in the bud, with relatively very
large, pomegranate-purple spots (about grade 12). Filaments rather short,

spreading. Pollen pale yellow. Stigmas well-exserted.
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hirsutum (Red Acala?) x tomentosum, Fy
(Riverside, September 18, 19836)
Uols Dy Totiefoe 45 1 g

W 80 (3 plants). Densely tomenta'rala with very short pubescence like
that of tomentosum. Bark reddish brown to nearly black. Leaves darker
green than in tomentosum and tinged with dark red, pulvinus and veins
pinkigh. Leaf blades rather shallowly 5-lobed, with broad, ovate, short-
ecuminate lobes, deeply cordate at base with a very narrow or cleosed basal
sinus; a very small but sharply defined nectary near base of the midvein,
only, sometimes wanting. Eractlets reddish, separate or nearly so, broadly
ovete, deeply cordate, rather shallowly toothed on mearly the whole maergin,
with lance-deltoid, setaceous-ascuminate teeth; & small but well-defined
nectary at base of 2 or all 3 of the bractlets. Calyx with very shallowly
crenate margin, the teeth broasd, rounded or acutish; oil glands rather
numerous, black; nectaries present, but perhsps non-functional. Corolla
campanulate, not much surpassing the involucel; petals pale yellow (much
peler than in tomentosum), deeply tinged with red where exposed, slightly
glossy, spotless. Colum elongate. Filaments rather long. Anthers
ochroleucous. FPollen cream. Stigmes well-exserted but much shorter than
the columm. Bolls 3-logk, narrow, tapering to a sharp point or sbruptly

short-acuminate, not pitted but with conspicuous, bleck oil glands.

Digitized by the Hunt Institute for Botanical Documentation .+




(barbadense x Schottii, rl] x anomalum, ?1
> (Riverside, September 22, 1936)
hats d (Peobles 4174
Wl. Stem tall) slender, erect, with very few branches, these ascending

at a narrow angle. Bark dark purplish brown, nearly black. Very young
twiga and petioles rather densely soft stellate-pilose, with a few long,
flaceid, simple hairs. Leaf-blades stellate-pilose beneath, glabrate above,
shallowly cordate with an open basal sinus, very deeply 5-lobed, the lobes
oblong-lanceclate, sharply long-acuminate; veins purple, pulvinus nearly
black; nectaries near base of the 3 principal veins, sherply defined, deltoid
or rounded. Bractlets separate and rather distant, ovate, subecordate, cleft
to below the middle with numerous long, lanceolate, setacecus-acuminate teeth;

nectaries conspicuous at base of 2 or all 3 of the bractlets. Calyx moderately

ribbed (mch less prominently than in anomalum, scarcely more then in barbadense

and hirsutum), 5-dentate, with teeth acute or one or more of them elongate and
subulate from a deltoid base; oil glands numercus, very smell, Corclla (late
season) little surpassing the involucel, fumnelform (anomalum character); petals
very pale yellow, fading pink, with very large, pomegrenste-puwple spots.
Columm elongete. Filaments short, white. Pollen golden-yellow, as in Pima,
Stigmes well-exserted but short. Boll (very young) 4-lock, sharply acuminate,

the surfece smooth but with the oil-glands apperent.
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Davidsonii x Klotzschianum, ¥y

_ (Riverside, Septeuber 22, 1938)

et v Ceeltis #1557 176
Wlo (3 plant&] . Main stem erect, with mumerous, long, escending

or spreading limbs. Young bark reddish, older bark light brown. Young
twigs, petiocles, leaf bledes and involucels velvety tomentose with very
short hairs. Lesaf blades ovate, truncate or slightly subcordate at base,
sharply long-acuminate, entire or very shallowly 2-3-lobed; pulvinus small,
brown; nectary near base of the midvein only, small but sharply defined.
Eractlets separate, broadly ovate, deeply cordate, dentate on mearly the
whole margin with lance-subulate, setaceous-mcuminate teeth; nectaries
small end inconspicuous., Calyx with entire or undulate margin, no nectaries, .
and numerous, but inconspicuous, greenish oil-glands. GCorolla —]-'-/ open-
campanulate, about 40 mm. long; petels bright yellow (deeper yellow than in
Davidsonii), crisped and slightly erose at summit, with strongly esymmetrie,
striate, Klotzschianum-like spots of grade 6+ . Columm rether short but
stamens mumerous. Filaments rather short, yellowish. Anthers pale orange.
Pollen nearly colorless, Stigms long-exserted, closely twisted, with pale

green oil-glands.

i/

Cnly one flower was available for examination.
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Harknessii x Armourianum "‘,

(Riverside, Calif., July-September, 1934)

W 4l (2 plants). No flower buds have appeared to date (Sept. 8). Mich
like Harknessii in gemeral eppeesrance but plant more open and with more
ascending branches than either paremt. Obscurely puberulent on the very
young parts, soon glabrous. Twigs more highly colored then in either perent,
light mahogeny colored, older bark light brown. Leaef blades grayish greem
(yellowish in Harknessii, deeper green in Armourianum), less shiny above
than in Armourianum, nearer Harknessii in size and shape, entire to very
shallowly 5-lobed with rounded lobes (similarly but less deeply than in
Harlmessii), broadly ovate, obtuse or acutish, rather deeply cordate.

(Riverside, Calif., Aug. 26, 1935)

W 4l. Plant fragrant like Armourisnum, more like Harlmessii then
Armourianum in its relatively tall growth, in the color amnd rather dull
surface of the leaves, larger size of the leaves and their tendency to
trilobation, although they are less deeply lobed than in Harkmessii, with
relatively shorter midlobe. Involucel more persistent and mueh larger
then in Armourianum, bractlets lanceolate, entire (?) asbout 1 em. long.
Calyx conspicuously dentate with short, deltoid teeth, oil glands numercus.
Corolla pale green—ya]lo,’ (V) with conspicuous pomegranate-purple (XITI)
spots (about grade 8). 1/ Anthers orange with red-bordered connectives. 2/
Filaments tinged with purple. FPollen orangs. Exserted portion of pistil
longer than columm, thickly and conspicucusly dotted with reddish glands,
the stigmas united t0 espex. Bolls rounded end depressed (as in G. Harknessii
at Riverside) amd of about the same size as in that species, the inner
margins of the valves copiously long-ciliate (Harknessii charascter).
Seeds with pale brown hairs (Armourisnum character).

l-/ The plant of G. Harknessii at Riverside hes spotless petals but the
original description of the species gives them as spotted.

2
--/ The adjacent plant of G. Harinessii shows very little, if any, red
color a the cmxﬁctive E : .
y the Hunt Institute for Botanical Documentation
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hirsutum x Sturtii ,’;,

(Riverside, Calif., Aug. 26, 1935)

W 82. TFour young plants, light green, sparsely pubsscent on the young
parts, stems glaucescent, Leaves nearly as wide as long, entire to shallowly
3-lobed, the midlobe up to 1/2 the length of the blade, deltoid, acuminate,
Pulvinus rather lerge, brown. Bractlets deeply laciniate with few, lance-

subulate teeth, separate or somewhat connate, ovate, 2.5 to 3.5 em. long.

Calyx deeply .dentate with deltoid-subulate teeth. Corolla about 5 em. long,
nearest Tyrian pink (XII) with Sturtii-like spots, between pomegranate-purple
and Bordeaux (XII) these often very faint in one of the plants, Columm
resembling that of Sturtii except for the mich greater length of the purple

filements. Stigmas shorter than in Sturtii.




herbaceum x Sturtii /

/
(Riverside, Calif., Aug. 26, 1935)

W 111, Plant with a well-developed axis and numerous, ascending
vegetative branches along its length. Stems and leaves glabrous or very
neerly so, slightly glaucous (much less so than in Sturtii), leaves
entire to 3-lobed, the midlobe broadly deltoid, 1/3 to 1/2 the length of
the leaf. Pulvinus very small, light brown. Bractlets brownish, separate,
about 15 mm. long, broadly ovate, rather deeply laciniate with several

i arien Vens.
slender teeth. Calyx reddish, deeply dentate with subulate taethj A Corolla
about 5 ecm. long, petals nearest deep rose-pink (XIT) with large Bordeaux (XTII)
spots that are broader than in Sturtii but feathered at the edge as in that
species. Columm elongate, mich a&s in Sturtii but the lower filaments longer.
Filaments purple, enthers reddish-orenge, connsctives whitish. Exserted
portion of pistil short.

In general, resembles Sturtii muich more than herbaceum.
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sanguineum x Stocksii f!
(Riverside, Calif., Aug. 28, 1935)

W 99. Plant erect, slender (about 4 feet high with terminal bud
aborted) open, with several ascending vegetative branches high on the axis.
Young stems, peticles and leaf-blades sparsely shart-pubescent. Bark
dark brown. Petioles longer than the blades, the latter about as wide as

long, deeply 5-lobeg with rounded, apiculate lobes that are wideat near

the middle, pulvinus brown, very small, Bractlets separate, ovate, condate,
)
deeply laciniete with mumerous, fairly long, lence-subulate, setose-tipped Tt

el 1o magtantas |
teeth., Calyx short-dentate with deltoid-subulate teeth amd few oil glends)A-

P,
The sanguineum parent is hirsute, the leaf lobes are narrower, widest below
the middle and more acuminate, the bractlets strongly connate with few =nd

mich shorter teeth.
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W 119 (G. palmeri x Okra-leaf Acala) F2. A1 plants flowering -
at Riverside on Sept. 16, 1941, had a pale yellow corclla. Only
5 or 6 plants in an F2 population of 45 had open bells on this date,
and these all had white lint.
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