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Cotton Involucre.

Flower-buds of cotton are enclosed in a triangular
involucre of three large, deeply laciniate bracts. Other
genera relsted to Gossypium have involucres, but not so large
nor so completely enclosing the bud. Thus in the Ari=m na
wild cotton (Thurberis thespesioides) the involucral bracts
are so smell that the bud is fully exposed and no protection
is afforded for the boll-weevil., The brects of Goseypium dif-
fer from those of Thurberia not only in the greater size but
in being laciniste, that is, with the margine cut into numer-
ous slender teeth. The bracte of Thurberia have either &
simply trisngular form or & single smell tooth on each side.
Cotton bracte have been interpreted as leaves with greatly re-
duced bladee and greatly enlarged stiples, which seems to be
indidated by the occurrence of many abnormal forms intermediate

between bracts and foliage leaves.
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The possibility of elimineting the bracts naturally
suggests itself, and this would have other advantages. Frag-
ments of the dry involucral bracts represent a large part of
the "leaf" that depresses the grade of the commercial fiber.
The possession of unusually small bracts has bae*onsid&rad

as one of the desirable features of the Durango cotton, a new

type of Upland long staple acclinatized from Mexico, the
smaller brects can be avoided more eesily in picking, and the

commereiel greding of the fiber is likely to be higher.
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Gossypium Harknessil.

California. Plants Prom Baja Califor-
nisa.

x x x Qossypium Harknessii. Ohrubby, [forning rounded olumps 2-3 feet
high, with angled branchos, glabroms throughout: leaves broadly cordate, often
with olosed simus, entire or three lobed mear tho spex; potioles an imch or
more long, equaling the blade: peduncles exceeding the petloles, Jointed near-
est the sumeit: bracte 3, brosdly ovate-scuminete, entire, less than half the
length of the sulphur-yellow petels: oalyx truncute: petals an inch or more
long, with purple spot at base: cspsule ovate, pointed, 14 mn. long: curpels
3: seede naked:

This hendsome shrab belongs to the section to which tho genmoric names
Thurberia and have been givem. Thoe spocimens were In flower and
1.oked m.ture fruit, but fertunctely some old empty capsules were yet persls-
tent. It wes seen only upon Jante Margarita Islend whore it le very common,
often growing in messes. Nemed for Dr. H. W. Harkness, Presldent of the Czli-
fornis Academy of Jolences, as & tribute to his efforts in furthoring the ex-
ploration of Lower Calliforniz. x x X

(Bxtreet from article entlitled "A Collection of Plants from Baja Culifor-
nia, 1089," by Townshemd 3. Brundegee, published in Proceedings of the Callifor-
nia Academy of “clences, Seccnd Series, Vol. II, 1889, poges 136 & 137.)
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Gogsaypium davidgonii. San Antonio, Mareh 31, 1921,
Foliage held on small branches through the winter or grow-

ing slowly,all very pale in color, all leaves small, 2 inches
wide or less, A few with slight lobes. One most pronounced
taken as specimen, other leaves of same shoot quite entire,

Stipules not so promptly deciduous, filiform, subulate, hairy.

(0et., 7, 1921)., No lobed leaves observed. Plants flower-
ing and 3-4 small bolls set, 4-locked and 5-locked, fxbternal
nectaries present, all three distinet on some involuecres, but
white, no red color except petal-spots. Leaves bairy all over,
even on pulvinus. Fruiting branches usually with only one
flower, the leaf abortive, that is the 2eaf on the fruiting
branch. Sometimearéfgzia. the terminsl bud readily aborting.
Leaves have only one nectary, but this distinet even on very
small leaves. Nectary cuneate with distinetly swollen margins,
with scattered rather prominent oil-glanda, Calyx nearly

truncate, slightly sinuste, but no definite indications of lobes.
Studded with vertical rows of prominent bead-like oil-glands, as
seen in fresh state. .

Leaves have three primary veins on each side, the lower
rether close and nearly parallel to the margin,

(0et. 16, 1921). Flowering ih greenhouse at middle of
Oetober, 4-6 flowers per day, or less, Stigmas exserted beyond
stamens, not receiving pollen except artificially. Several

flowers pollinated, Oect, 14-16.

Digitized by the Hunt Institute for Botanical Documentation




= 1=

(Oet. 18, 1921)., 2 flowers open-pol.with Meade and 2
with Pima, Oct. 18, 1921, Flower of Oct, 2 had capsule 1,5 om.
in diam. Oet, 18, Flowers open wider than Upland cotton, much
wider than Egyptian or Sea Island. Spresd nearly 2-1/2 inches
at widest. Petals turn back slightly at the edge instead of
being somewhat incurved as in Thurberia, Color of flowers pale
yellow, peler than Egyptian or Sea Island, but far from being
white like Upland. FPollen pale yellow, scarcely darker than
Upland, much paler than Egyptian. Pollen-grains slightly
smaller than Uplend, Stigmas with prominent green vesicular
0il-glands showing between the white stigmatic bands, no dark
0il glands. Staminal column without oil glands (or very few
and small?) contrasting with Upland and Egyptian which have
numerous yellowy glands on column, smong filaments,

Slender trailing shrub, drooping branches, no leaves with
lobes detected after rather careful search. All entire simple,
more or less distinetly cordate at base, rather varisble at
tip, some with small,short, rounded, abruptly decurved tip giving
effect of median notech, others with flat, tapering tip, get
photos.

Petal spots small composed of radiasl lines, stresked with
yellow on veins, at least above and below,sometimes spot not solid
but formed of alternating streaks. Spot does not reach margin of
petal, occupies less than half the width and is separated from the
base by about the length of the spot, the tissue below the spot

being somewhat thickened and convex, no doubt representing the
pulvinus that determines the angle of the petals in opening.
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Gesevpium davidsonii

o
(0ot. 18, 1921). As in Thurberia the pedicels commonly are
thicker than the branch that supports them., Pedicels alwaye
subtended by a reduced or rudimentary and fugacious leaf. In
other words, the fruiting branches do not have functional

foliage leaves as on cotton. Stamens acicular, densely pubescent,
fugacious,.

(Dec. 5, 1921). Involuore hairy on inside surface, and
calyx on outeide hairs much sparser than outside the braets, but
over whole surface Florida wild cotton has these surfaces naked
except at tips of calyx lobes and slong margins and teeth of
bracts,

Crop of plant in greenhouse, result of hand-pollination.
4,4, 4,4,4,5,5, 4,4,5, 4, 4, 4, 4, 4, 4, 4,5, 4,5, 4,
4,4, 4, 4,4,4, 5, 3,4,4,4,4,4, 6,4, 4, &, 4, 4, 5.

1 - 3-locked

32 - 4-locked

—8 - 5-locked
41 4/5 of bolls 4-locked

Flowering habit very distinet from cotton or from Thur-
beria, but in sccord with trailing habit, Ends of all of the
long slender vegetative branches form simple open inflorescences
by shortening the internodes end reducing the leaves., The fruit-
ing branches with only one or two joints and leaves obsolete or
much reduced, no full-sized vegetative leaves on fruiting branches
a8 in cotton, or even in Thurberia. Hence flowering and fruiting
at the ends of the stalks or vegetative branches would be feature
of this genus, Has an open terminal inflorescence, btut little

gpecialized in comparison with some plants, but forming ouite a
definite contrast with Gossypium and Thurberia.
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(Dec. 5, 1921), Habit a slender trailing shrub,

rather than an erect bush like Gossypium or Thurberia.

Stipules slender, acicular, fugsoclous, leaving only & round or

somewhat trisngular scar,not a long oblique scar as in Gossypium

and Phurberia.

Leaves entire, rarely with slight angles,but not lobed or |
incised. Leaves with distinet pulvinus at base swolleh on upper

gide more than in Gossypium,

Fruiting branches of only one or two joints, more slender amd
often shorter than the pedicels. Pedicel structure entirely
digstinet from Gossypium, hollow at the center, the channel
surrounded by delicate shreads of weak webby perenchyma lining
the walls of a cylindricsl woody axis with 6 woody st§les? out-
side of this, Gossypium has an angular woody axis without free
elements outside and filled inside with persistent large-chambered
parenchyma.
(Dee. 5, 1921). 2 capsules open-po‘ Oect. 18. One
capsule not yet open Dec. 5. All capsules 4 end 5-locks,.
o 3tipularscar davidsonii,
)}7 Stipular scar cotton.
also stipular rim )
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Gogaypium davidsonil

b=
; (Dee, 5, 1921). To be amssociated with Thurberia in
abgence of lint from seedsg,presence of long hairs along the
seam of the carpels, the slender, fugacious stipules, thickened
hollow pedicels, but the involucre as in Gossypium, with tri-
angular-cordate, laciniate-dentate braects.
Carpels with long hairs as in Thurberia. Braects remain
green till capsules are ready fto open, Leavem with petioles some-

what thickened into pulvini at both ends much as in Gossypium,

2 capsules crossed Oct. 18 with Pima still unopened Dec. 5,
perhaps requiring longer to mature. Meade-crossed. capsules
appear to have fallen,

As genus sgrees with Thurberia in lacking 1lint on the
seeds, and in structure of the pedicel, Differs from Thurberia
in having involucre like Gossypium. Habit, leaves, stipules,
hairs different from both.

Bracts with 7-10 teeth.

Pedicels distinetly €-angled with 3 broader faces sep-
arating as many narrow grooves, External nectaries often obso-
lete, usually only one present; no internsl nectaries; mmccorkExx
ex¥ammdaxtexy no intermediate bractlets.

Leaves with 3 or 4 prinecipal veins on each side, rising
from the small hairy casllus. Posterior vein always close and
parallel to the margin, Leaves transverse at base or distinmetly
but not deeply cordate, Apex short and rounded or distinetly

acuminate,
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Gosaypium davidsonii

485
Could be described as Wild Cotton of Lower California
( ) after generic character had been published
in Science or Washington Academy Sclence, but Thurberia should

also be published as Wild Cotton of Arizona,

Planted in Greenhouse July 10, 1919. Came up Aug. 10
from old seed received 1900.

McKeever has other notes on young plants and specimens
of angled leaves.pimmk Flowered in Oct. 1920 four flowers.
MoKeever collected bracts Nov. 1, 1920,

Watt refers to the fruiting branch as the "peduncle”.
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G hd b Berkely, Cal., 10-7-16, p. !35

Nectaries single, close to base 3 mm.,up on leaf
6 om. long. Style long projecting part as long as entire
Btaminnl{fftcolumn. Stems and petioles also densely hir-
sute stellate. Stipules of fruiting branches rather largs,
narrowly lanceolate equal. External nectaries not detected.
May be concealed in 1aavee.: Short petioles, lack of lint,
gharply angled pedicels with solid pith? Bracts free cordate,
not different from Gossypium? Lack of lobes on leaves, for
the mo-t part. Some specimens more glabrous, perhaps on ac-
count of age. Pedicels ssem to be rather sharply 6-angled
at ebout equal distances.

Basal joint of fruiting branches very long in
proportion to petioles. Capsules and seeds mueh like Thur-
beria, hsiry along the fissures. Seeds with somewhat more
fuzz but very short and closely appressed. Stems and branches
apparently terste. No indication of bracts béing deciduous
more than in cotton. 8trong contrast between dry stems and
pedicels in the angles of the latter, but fruiting branches
gometimes with & distinct angls. Some leaves rather deeply
cordate, other specimens scarcely cordate, the base nesrly
traneverse. leaves with 5 distinct primary veins. Flowers
with distinet purple spot. Seede several in esch lock.
Humber of locks 3-5, mostly 4 or b.
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Gogsypium davidsonii San Fran., 10-6-16, p. 223

According to original deseription "leaves densely
hirsute-velvety on both surfaces." Petiolee short, about
half the length of the blade. Peduncles short, not articu-
lated, bracts minute, linear, oppoeite at the bese of Jjunction
with the stem, early deciduous." (doubtless refere to stipules?)
Otherwise a very peculiar feature." "Involucres 3-leaved,
somewhet unequal, cordate acute, cleft-dentate (7 tﬁ 10 teeth,
or cleft-lobed toward the apex, 7-nerved or more; 1/2—3/4 inch

long and 1/2 inch wide). Celyx cup-shaped, border repand-

dentate or sub-5-toothed, dotted throughout with black glands
moatly in parallel lines.

No capsules or seeds, doubtfully referred to Gossy-
pium. Alleged that Thurberia has the peduncle articulated
in the middle. Iocality San Jose del Cabo.
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Sogsyplum harknessii Berkeley, 10-7-16, ». 287

Leaves broad with brosd square lobes. Breots all
8imple, like some =f the very reduced brect-like leaves
of Egyptien cotton. Cj Patsls on portions exposed in
the bud densely covered with minute stellaste scsle-hairs.
Leaves when entire very brosdly end deseply cordate, but s
lerge proportion haye brosd lobes, distinctiy angled, but
the engle somewnst more thsn 90°. Leef-nectery single,
but long and foming a distinet chennel in the dried spaci-
mens. Located at the very base of the midvein. Some
lenves spparently without neclary or nectsry so far down as
to be confused in the pulvinus, but nectery present on very
small leeves. Externel nectaries paired, separated by &
distinet verticsl ridge with heirs and oil-glends (that is
the ridge, the necteries being nsked.) O0il-glands of
pedicels lerge =nd prominent, the surfree of pedicel wrinklad
lengthwise in drying, but the wrinkles fine #nd no distinet
ridges. Pedicels probebly terete in life. All the pedicels
ghotrt, 1 em. or less in length, some only .2 cm. Patioles
3-4 om., strongly eurved at the end indicafing(?) along
pulvinus. Compare with Thurberia.

Bracts evidently deciduous with age, lilre the
stipules. Venation of bracts peculier, with thrze rather
distinet prineipzsl veins, or 3-4 seperste veins on esch side

of the midvein, £ll connected with eross-veins.
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Gossypium narknessii -2-  3Barkelay, 10-7-18, p. 227

galyx epparently rather fleshy or certilaginous
in texture, sprinkled with very large black oil-glands, some
in irfagulsr vertiecel rows margin rather irregulsrly erose
with occesionel tufted scele-heirs. Stems and branches
gpparently terete.

Bude sherply spiculate (”\ , unlike ofther species
of cotton or Thurberia.

Capsules small with 2 seeds om each gide of the
chambers. '

Neectaries of outside of involuecre apparently very
often shsent, or single, but several ceses of spperently
double nectaries found. Ho inside nectaries detected.

Ho stipules on specimen. Scars very small and
neerly round, indiceting fom or etbtaegnment different from
other species. Hebit of plant must be guite different
from cotton, forming dense spreading bush or growing in
elumps, according to lMr. Brandsgse. According to Watt the
"bracteoles® are "brosdly-ovete-scuminate™, bubt this mis-
leading. The bend of hsirs st the base of the calyx inside
is very broad and dense.

The very large sisze of the oil-gland suggesta that
they mey be compound, or several tosether. They ogecur in
neerly all parts of the plant, including the eorolla, but are
small there, though black, In the leef they appesr to be
gonfined to the under surfece, and are left in pleces where

insects heve esten eway everything but the inferior epidermis

and the oil-glands. They ara distinetly spparent on the
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= = Berkeley, 10-7-16, p. 227

lower surfece of the leaf but not on the upper.

Brects messure 1.2-1.7 em. long by .6-1.2 em. wide,
but elways much longer than broad and rounded in at the bnse
to the rather narrow insertion.

Lesves at base with dsep nerrow sinus end brosd,
evenly rounded suricles. Peculiar features the rounded
slander woody sbtems, bsssl lsef-nectaries, narrow decliduous
bracts, Distinet from Thurberia in brosd lesvas, terete
pedicels, deciduous bracts, never toothed like Thurberia
or like cotton. May represent bl:de elements alone, nof
stipules which are svidently near being eliminated. The
bracts ere like those of Thurberis in being nerrow at the
base, not decurrent like those of most cottons.

Petals purple et base. Filamente may have been
purplish. Tio oil-glands in filamenfs, & fow in conneective
of anthers? S8tyle extremely long =nd slender, exserted
more then the length of the entire staminel column, ending in
& long graduslly thickened stipgmatic club. The style with
mumerous hairs, the stigmetic club with few .

Unlike Devideonii in the long gompletely besal
nectaries, deciduous bracts, fe. PFoliape nearly glabrous,
mirutely halry when y-ung, 1ilke the petioles and stems.

o Beeds in the typs specimen. Qapsules very old. Surface
of 0ld carpels denssly besael with very coerss, prominent
glends, The development of glands cerried ferthsef in this

gneciss, spperently style end stiema charseters may prove
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Gossypium harknessii -4-. SBerkelaey, 10-7-16, p. 287

interesting. Pexture of calyx 1ikely to be different from
eotton. Beeomes hard and woody in the dry speeimens. Some
involueres have very large, simple nectaries, so that the
double condition gan hardly be considered as diagnostie.

Bxposed parts of corolla covered with dense, felted,
tuft-hairs. The specislization of this part carrisd further
than in other species? Compare with Thurberia.

Pedigels with rather demse centrel pith, not a
cevity.

Type collected by T. S. Brendegee, Sente lMargerite
Is. Lower Celifornis, March 1, 1889, with flowers, buds end
21d cepsules. No, 109135 Herb. Univ. of Calif. Brandegee
Herbarinm.

Contrast with Thurberia in short terete pedicels
with solid pith broed, short-lobed lsaves, besal leaf
neetaries, deciduous breects. Like it in glabrous foliare,
glender woody stems, &Zo. But this e low shrub, while
i Thurberia is & tall shrab or even bacomes smell tree.
Petioles scercely ecusl to fhe blades. Ceapsules

all 3-celled.
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Sogeypium davidsonii.

foligge peler than cotton under same greenhouse con-
ditione and bracts notebly paler than the leaves. Bracts be-
coming nearly white ms the bolls mature, contrasting notably
with the color of the bolls. Boll color not dark as in Egyptian
cotton but oil-glandes more distinet than in Upland cotton, the
oil-zland spote deeper green ip younz bolls, becominzg black with
nearly mature bolls, and =till larger and more striking on bolls
that have opened and bezun to shrivel. Also the zlands marked by
more distinet depressions in the young bolls than in the adult
bolls, after the surface begins to shrivel. Calyx of the same
color as the bracts, very pale in comparison with the boll.
As in cotton, the grooves of the boll become deeper as maturity
is approached. Pisgures of boll are formed completely to the
base, though often not opening lower than 2-3 mm from the base.
Also the base is without oil-glands within a radius of 3-4 mm

from the receptacle,

Gossypium davidsopil (oil glands) San Antonio, Dec. 18,
19

Number, distribution, size, color, ete., of the oil-
glands of the bracts should be compsred with those of gogjon _
(Upland, Egyptian and Sea Island?). Apparently th;;b;ﬁcfa are
very small, scattering and lizht colored, often yellowish or

reddish instead of black, Colore in seeds might also be compared,
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. Qgﬂgxnigm davidsonii San Antonio, Deec. 18, 1822,

Capsules with 4 to b seeds per lock. 18 in two
4-lock bolls. Only the extreme tip of the boll or base of the

style with sutural grooves, but there the grooves are very dis-

! tinct. The bsse of the style is persistent to the maturity of
the boll with both the fissure grooves and the suture-grooves well
marked on the persistent bnse. But fissure grooves must run out
above, while suture zrooves must separate the lobes of the stigma

if these represent original pistils.

Placentae of newly opened bolls showing as & brownish
flanze widened to about 1 mm at insertions of the seeds which are
attached directly to the placenta or have only a very minute
rudimentary funicle (?) in this respect quite different from
cotton, which often has the raphe produced into a hard spine-like

process, Generic char.? Seed not borne on funiele. The

attachment of all the seeds are below the middle of the capsule.

Iate in season bude start in most of the leaf-axils

producing 2-3 small leaves.
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Gossypium (Relatives)

Thurberia. According to Ulbrich, Bot. Jahrb. 50
supp. 362, this genus has white or red flowers, with a caudafe-
truncate calyx. Overy globose 3-parted with the divisions in-
completely chambered with 6-8 ascending almost reversed ovules.
Style undivided with eylindrical three lobed stigma. Capsule
B-loecked with 5-8 seeds in easch lock, the sections woolly on
the margins. Seeds anguler obovate, with crustaceous thin-
woolly shell. Embryo laid together with black punctate coty-
ledons. Gossypium is supposed to be H-locked. No reference
to 3-locked or 4-locked.

The chambered locks of Selerz and partly chambered
of Thurberis represent specializstions or primitive conditions
depending on whether the lock is taken fto represent the carpel
or not. How are the locks releted to the stigmas? Present
partitions mey represent midrid of carpels with spproximating

margins teken out so that locks may represent halves of two

carpels.
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Gossypium (Relatives).

Selera Ulbrich in Verh. des Botan Veraﬁs der Prov-
115 Brandenburg, 54 Jahrg. Heft. 1, p. 50. Abbildung Heft. 2.
Translated from Bot. Jshrb. 50 supplement, 1914, p. 362.

Erect sparsely branched herdb or lowf shrub with the
habit of Goaaypium'with variously shaped, mostly 3-lobed leaves,
oval above and deeply cordate at the base, and large campanulate
reddish flowers with large firm involucre of three simple oval
bracts united at the base completely, covering the truncate cup-
gheaped calyx. All of the floral parts thiekly punctate with
black glands. Ovary conic, 3-locked, the locks chambered, each
chamber with 3-4 mscending reversed ovules. Style deeply 3-
parted with decurrent stigma. Fruit a 3-parted woody capsule
with 1-2 seeds in each division; the sections naked, long-
pointed sbove. Seeds angular obovate, with long-haired shells;
embryo folded togethar}with black punctate cotyledons. One
species in Mexico S. gossypioides Ulbrich, in the State of

Oaxaca on dry hills.
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Seeds compressed angulsr elongaie, with & distinet
prominent naked raphe. Funieulus long, hairy like the sur-
face of the seed. Hairs rsther long, but all of one kind?
Pale buff color.

Capsule with a few wegk fibers along the edges of
the seams. Lining thin but coriacepus, smooth and shining
within, sometimes separating from the other layers.

Involucre consisting of three minute, simple tri-
anguler bracts, less than half as long as the calyx, with a
deep transverse nectary at the base.

Staminal column, filsments and anthers with few
or no oil-glands. TFilaments long.

Pedicel very short, much shorter then the ealyx,

densdly hairy, grooved between the brses of the brects.
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ber Seeaton, Ariz., 10-4-14, p. 604.

Fhurkerie at Agua Culiente near Tucson has long
sttesnate tips on large lesves of the mein stelk which also
have & very strong lobes. Does not this leaf-form attain

ssme development as Gudelejars? Spec. in Dr. Rose's col-
lection from Mexico? MNr. Coad thirks he hus seen Thurberia
with gyellowlsh flowers in Arizona., 4lso tells of a brosd
leaved form/at Pima Cenyon, but could not find specimen. In-
guire if he found another or perhaps write to him about it.
Send coples of papers, also seeds of Dursngo and Egyptien cot-
ton for plemting next yesar.

Thurberia seems to produce fruiting branches from
subaxillary bunds of frulting branches. The branch arises on
the opposite side of the axillary bud, ewsy.from the boll,
and mey represent the ﬁevalopment of a bud from the base of
an undeveloped vegetative branches. 'Tha same interpretation
applies to cotton. BSome of the secondary branches that arise
on fruiting brunches represent whole vegetative branches and
B - SR
ksve no bud at the base, while others heve bud at bese and
doubtless represent basil branches, which should be fruiting
branches, on the theory that they are branches from vegetative
brenches,

Thurberia has much narrower, much more promptly
decidrous stipules that show no indication of completely en-
circling the end of the irnternode with am interstipular rim.

The pedicels relatively long &nd slender, and are

distinetly triguetrous, but with the angles having two de-
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Thurberis Saceton,iriz., 10-4-14, p. 604.

current ridges, thickened above and bordering the deep grooves
in which the nectaries ere located.

In voluecre composed of three narrow, simple, stipuli-
form braets, not covering the young bud. Thus the bud is more
exposed to drying out if injured and less suited to being
parasitized by the weevil. Also the bud is very promptly de-
ciduons, the pedicel end us a fleshy pulvinus, more highly de-
veloped than the base of the pedicel of cotton.

Cepsule finelly deciduous by separstion at the top,
not deeply splitiing mmd fold back as in cotton. Sutures not
in grooves, firmly united at the tips, but rounded and not
a el AL
Bpegulete like cotton where the carpels extend greduslly im-
to style snd a projeeting tip is left after the style has
disappeared., Base of style's much more abrupt in Thurberia
lesving smoothly rounded cspsule.

Comparison with Egyptian cotton shows & very much
stronger development, in Thurberia, of the fringe of hairs
that lines the base of the cslyx, that is of the longer taper-
ing hairs. [There is slso, below this fringe, a rim of short
hairs, flattened or perhsps glandular hairs, as in the Egyptian
cotton. Are the&s not papillae like those of the nectaries,
in some of the Upland cottons?

Thurberia has the foliss nectaries single, even on
the large 5-lobed lesves, and closer to the base of the midvein

than in cotton. The midvein is distinetly thicker below the
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Thurberis facaton, Ariz., 10-4-14, ». 604
nectery then above, instead of being brosdened et the nectary, A
as in cotton. On lerge deeply divided leaves the middle lobe

is seperated neerly to the level of the nectaries, but meny

of the smeller leaves are not so deeply cut.

Returning to the positions of the buds and branches,
the bud appears in an exillary position when no secondary
fruiting branch is developed, but when the branch develops
it pushes the bud back out of the axil,the buse of the secondary
branch taking the position between the bud and the next inter-
node of the primary branch.

The bracts have b-6 longitudinal veins, while in
cotton there are 15-20 veins, with numerous teeth, while in
Thurberia there are only 3 teeth, end these not usuelly pres-

ent. None noticed on the Thurberia at Agua Caliente.
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Thurberia Bard, Cel., 10-14-14, p. 6569

Ends of vegetative branches finally become short-
Jointed and terminal buds abort, leaving & cluster of short
frulting branches 1like a compound terminel inflorescence.
Some flowers have pele pinkish spots near the bese of the
petals, =8 in some types of cotton, though usuelly not in
Uplend type. Occasionally has 4-brected involucre like
cotton. One shown on bud photographed st Bard, Oct. 14,
1914. Thurberie capsules 3 end 4 locked, never 5-locked,
but meny cottons also not 5-locked. Fhotos show buds
never enolosed in involucre. Bracts divergent instead of
eppressed to form closed involucre.

With reference to the structure of the pedicel
Thurberis may be oconsidered as less differentiated then
cotton, for the veins that are decurrent from the beses
of the bracts are still distinct, while they are Tused
or ohscure in cotton. The middle vein is almost suppress-
ed but is often distinguishable below the nectary, in
Thurberia, The seperstion of the veins to run down the
angles of the internodes from the bases of the lsaves is
the sa&me in Thurberia as in cotton, btut on the redicels
there is & distinet difference worthy of being taken int-o
account in generic diagnosis. In general the erosa seetion
of the pedicel 1s triangular, but the angles have two ridges
or veins, with a fine groove between. The pedicels of
Thurberia are also hollow, while those of cotton have a

firm centrel plth 1like the branches. The branches of
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;:rhAE&B\ to be different. Perhaps sections should be cut. See Ir.
— Nenn.
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%hurberis -2- Eerd, Csl., 10-14-14, p.659
“ Thurberia heve the internodes filled with pith but not the
branches. The structure of the vascular system £lso seems
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"Bush with habit of cotton

(somewhat) ; common in Papego

' country, Arizona, October 17,
| 1914."

Specimen turned over to
Mr. Maxon.
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Erythrina flabelliformis Kearney
Acacie greggei Gray

Acscie copstricta Benth.

Acecia constricta

SQuercus sp.

Specimens turned owver to Mr. Maxon.
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ARIZONA COMMISSION
of
Agriculture and Horticuiture
0ffice of State Entomologist

Phoenix, Arizona,

Sept, 28, 19i4.

Nr, O, P, Cook,
¢/o Prof, Geo, ?, Preeman,
Experiment Station,
Tueson, Artzona.
Dear Prof, Cook;

Hr, Molachian called at my offies to-day and informs me
that you will be in Tucson in the course of a few days, As he
thought that you wouid be guing to McCleary's I am writing you in
regard to my trip in August, At Ur, Molachlan's rammest, and in
accordance witn an unaerstandisg witn Mr, Swingle, I placed aome
live weeviias in the little bed of Durango, Egyptian, and wild eott-
on near Mr, MeCleary's camp, I mada ohservations on the 32 adults
which I placed near this cotton and arrenged with Mr, MeCleary Le
pick off all of the mquares of the three kinds of cotton and mail
them to me abtout ten days after my visit, Unfortunateiy, the cul=-
tivated cottons had tut faw squares, only three being in the lot
Mr, MeCleary sent me, None of these tnrea showad weevil punctures,

O0f the 16 squares from ths wild eotton all but six had peen puncturea
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by the wasvils with a toinl of 55 punciures, Since there ware
11 stalks of Egyptian cotien and 12 atalks of Durango cotiton as
against only four staiks of wi.d cotton it would appear thet the
chances of the three squarss of cultivetea cottums being injured
by tie weevils would be much greater than the chances of thes wild
cotlon squares considerad as individuals, I am writing especially
to suggest that you examine svery ooll and square in e little
patch near Mr, McClsary's camp and record tha number of weevil punct-
ures as wall as of weevil iarvae, pupae und sdults inside of these
squares and bolls, This wiil supplement the records which I have,
I will be glad to give you a complets copy of my notes made on Angust
17th and 18th if you desirs it,

Hoping that you will find it convenient to call at my off=
ice when vou are naxt in the Salt River Valley, I remain,

Yours very truly,
(signed) A, W, Morrill,

State Entomologist.
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beris Sta Rita Mts., Ariz., 10-21-14, p.678

Heg Aphis et MeClesry's Cemp. A few in bottle for

identificstion. Note the general fect that the insect faune

of interest from the stendpoint of other pests than the boll

weevil. Refer to list of insects from Thurberia. Would

be well to give list of 211 the pepers published with refer-

ence to Thurberia.
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Thurberis Ste Rita Mts., Ariz., 10-21-14, p.678 ’

grester tendency to sbort; alse drier climste pre-
vents weevils breeding in buds. Apperently lasck this in-
stinct. of Comd's work. 4Also interferes with hybridization.

S8houn @ be triedon cotton,
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Thurberia McCleary's, Ariz., 10-20-14, p.671

Grown by the side of Egyptisn and “Yurango cotton at
McCleary's W.B. (P.0. Helvetie). Fo weevil injuries with R
possible exception of one Egyptiam boll in which some perasites
hed evidently bred, but now emerged. Boll hed neerly ripened
and 1lint wes developed. Plece within & few rods of wild
Thurberia on which weevils breed. Some capsules were gathered
end pleced close to cotton, Yo insure proximity on emergence,

but meny of these weevils did not emerge. Weevils found in larva
stase on plmmt less then & rod from the cotton. The plont wes plamt @

Egyptian plants.

No. 1. Not Pruiting.

No. 2. Has bud large enough for weevil puncture, uninjured.

No. 3. Hes full grown boll with numerous punctures not
gealed, evidently some other insect. INext from
bottom up & withered flower, no injury. Next a
large bud, no injury.

No, 4. Helf grown boll. No injury. Next above & very
young boll. No injury, lerge bud; no injury.

No. 5. Large bud; no injury.

No. 6. A falling flower with the young boll punctured from
the side through the bract end calyx. The punct-
ure did not reasch cavity, evidently the work of
weevils. Heirs on suture distinct. Next a large
bud uninjured. Small bud weevil puncture size,
unin jured.

No, 7. Very small bud; no injury.

No. B. Large bud; uninjured; numerous ents im involucre.

No., 9. HNot fruiting.

Ne. 10, ot fruiting.

No. 11. A two-locked boll neerly meture; mol injured.

Durango plants.

No, 1. Nearly mature boll} uninjured. Small boll uninjured.
No. 2. Mature boll, with what looks like & puncture on
one dissepiment, proliferated inside. If & weevil
puncture must have been an old one. , Ro lerya;

stamens end oviles withered. My Levim desclofes.

No. . 4 very small bud, uninjured. JLK{FHA’EIAMW £,

¥o. 4. Ripe open boll; mo injury. — ==

Noe. 5. Abnormel involucre, bud sborted, zmo injury. Very
smell bud, no injury.

No. 6. Half grown boll, not injured. Flower very smell,
but @ninjured. The sbove on & vegetative branch,
plso the followering. Very soung boll uninjured.
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Thurberis -2~ VeCleary's, Ariz. , 10-20-14,p.60

uninjured. On msin stelk neerly meture boll, uninjured.
Very young boll, uninjured, lsr-e bud uninjured.

Ho. 7. Meture open boll. One lock defective with carpels
with very small proliferations in several places by punct-
ures of some other insect. HNo indication of weevil lervae.

Fo. 8. Very smell boll on & short vegetative branch unin-
jured. Another smell boll on e fruiting branch also
uninjured.

The bolls called large in the above are sll larger
then the stege for breeding weevils, the smell bolls represent
this stage, &and the very small bolls are large enough for
the weevils to feed upon, but not for the weevils to breed in.
¥r, ¥eCleary hes already picked 12 Iurengo bolls from these
plants. HNo weevils bred in these bolls.

Two plants in box. One Egyptian with nearly meture
boll uninjured.

The other a Durango with & very young boll uninjured.

4 larbe bud uninjured, & smell bud uninjured, enother smell

bud uninjured, & falling flo-er uninjured. A large bud
uniq@ned, & smell bud uninjured. The above on branches.

Two smell bolls on mein exis uninjured.
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Thurberia Sacaton, Ariz., 10-16-14, p.6&

FPedicels with 9 longitudinel ridges, the middle
ridge being ususlly distinet. In cotton there meems to be
no sign of the middle ridge end the lateral ridges are fused,
as fer as surface indications go. The shape of the eross-
section might be deseribed za subtriengular with the angles
truncate. There is seldom en indication of selient ridges
or distinet grooves betwsen.

Pedicels hollow, subtriengulsr, rether slender
but often borne on more slender internodes, somewhat thicker
a8t the bese, strongly thickened sbove and bearing three
trensversely ovel or subguadrate nectaries in deep depres-
sions of the three faces, the pits extending below into
a deep longitudinal groove bounded on each side by a longi-
tudinel ridge, and often with a median ridge betweer the
others, meking 9 longitudinel ridges in 8ll.

In cotton the pedicel is subtriangular with the
angles subtruncate. The ridzes et the engles are not
prominent end there is no distinct medien ridge. Thusg the
pedicel is more modified externally from the condition of

a leaf with its three decurrent ridtes or bundles.
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Thurberis Berd, California, 10-13-14, p. 656b.

In comparison with Durengo cotton - very large
plant three years old at Bard, larger stalks lived through
the winter this year, snd put out early crop. Very abundent
late crop now on, with thousands of capsules, stamens with
simple filements and enther cells simple, instead of with
filaments or anther cells frequently united. Anthers dehiscent
long before &nthefais. In all the buds down to very smell ones
the anthers have opened. The connective has large yellow glands,
apperently not present in cotton., 0il glands are also more
numerous in the staminal column &nd in the filements, as well
as in the teeth st the end of the steminal column,

Petels obliquely obovate instead of trisngular s in
cotton, the side that is exposed in the bud being much shorter
then the other, and rounded off so as to pass gradually into
the outer mergin insteed of having a prominent corner &s in
cotton. The bud becomes globose before enthersis instead of
subcyl%ndﬁ#‘or long ovel as in cotton, where on whole side
of the triangular petal is exposed before anthefsis instead of
& very short side. The exposed mergin is only helf as long as
the other instead of being subequel &s in cotton. The petals
ere elso strongly convex without &nd eoncave within and open

widely to form & broad ssucer shaped or rotate corolla, while

the ecotton flower is deeply cup-sheped or tubular, The open-
ing of the Thurberias flower is due %o the presence eof a stronger

pulvinus at the base of the petels, indicated by & cluster of
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Thurberia, Berd, Celifornia, 10-13-14, p. 656,

0il-glends visible on the inside, not shown in the Durango

cotton.
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Zhurberis Sscaton, Ariz., 10-7-14, p. 619,

Absence of stipuler rim may mean that stipules are
not dimorphic in their genus £s in cotton, where those of
fruiting brenches are different from those of muin stalk,

Compare more cerefully at Bard.
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Thurberia

Berd, Cal.,10-14-14, p. 662

The pedicels even in the flowering stage are

commorly thicker then the branches that bear them. The

centrs]l chennel is free but lined with loose webby strands

projecting somewhet from the wells. The other internodes

small &nd large have a permanent pith. Petioles alse with

solid pith.
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Thurberis (as a tree) L. & . R. 2. 10-24-13,p,118b
Susceptibility tec forst indicates that places
where Thurberia is not %illed beck must be protected sgainst
low temperatures, or that plant is perhaps more hardy where
thrown into dormant condition. Helatively slow inerease of
on cutside indicates that four ineh trees must be

more than twice the age of two inch.
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Thurberia (48 tree) Secaton,Ariz.10-10-13,p.67

Where not killed back by frost. The branches
die back only & few inches and put out new shoots that bear

flowers and fruit..
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Thurberia Mesa, Ariz. 10-7-13,.p. 62

Plowers at Fish Creek with faint reddish spots at
near bases of petals; corolla very broadly expanded becoming
nearly rotate, the flowers reslly flat in the middle with
only the margins of the petals upcurved. Corolla boardly
aaucar-ahagad as in Upland cotton or tubular as in Egyptian
cotton. !

Corolle white, not yellowish or even distinetly creamy
in tinge, becoming pinkish on the second day. But sur-
faces sxposed'éh-the bud are pinkish or reddish before the flow-
er opens. Specimens of bud in alcbho}. Aléo young bolls,

Buds exposed from the first not enclosed or wrapred
up in an involucre. Dentate enclosing involuere of cotton
genaric character seperstesupland cotton from Thurberia.

- Bude and corolla photo at Fish Creek. Lack of function of in-

vdlucre in Thurberia except to bear nectaries.
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Thurberia (as a tree) Mese, Ariz. Oct. 7, 1913,p.61

Dimensions observed at Tueson much exceeded at
Fish Creek. Two measured with circumference of 12 inches,
and with branches 6 1/4. Bark of young trees and branches
of old, with smooth grayish brown bark roughened only with
scattered transverse lenticels, but old trunks becoming ri-
mose longitudinally and distinetly roughened. Ten annual
rings and upward, of very variesble thiclmess showing seasonal
vicissitudes doubtless. Speoimena of base of trunk about
2 in. in diameter and branches of same tree to show difference
of bark texture. The wood is of rather firm texture amd white
in color.

The habit of the plant is to branch from near the
base but there is usually from one to three feet of clear
trunk. No branches are sent up from the ground or from

very close to it.
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Thurberia Mesa, Apiz. 10-7-13, p. 59

Thurberia found in a belt beginning at Fish
Creek Canyon and extending for about five miles along the
sutomobile road toward Mesa, including the top of the mountain
and & part of the descent on the other side, to about 19/41
mile post, 19 miles from Roosevelt and 41 miles from Mesa.

The area is mostly extremely dry and rocky, and the
present season has been apparently, unusually severe. ILast
year the crop of fruits must have been vastly larger, to
judge by the display of old capsules still standing, which are
much more numerous than those of the present yaaf. Many of
the plants that bore heavily last year are not flowering, or have
only a few late flowers. Many have only a few leafy shoots
near the base. FPerhaps sever freeze of last winter may have
contributed or_it may be on accognt of an extremely dry season,

I The present crop of Thurberia capsules is.very much smaller
than last year. If dry:waather is admitted as the cause, it
might explain =lso the apparent absence of the weevils.
Indeed such & set-back of the plants may make the weevils
very scarce for two or three years. Hence it is hardly safe
to assume that none exist becsmse of failure to find them

this year.
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Bard, Calif. 10-1-13, p. 45

ber
Began flowering at Bard about the middle of
September. Plant about 9-10 f£4. high. Last year about 5
£t.
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Ste Rits ¥is., Mris., 10-21-14, Dp.681

Very atundent on both sides of canyon with water

course shove NcCleary's.
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Thurberis (Seediings) Sta Rita Mts., Ariz., 10-21-14,p.679

Very ebundant on benks of creek sbove MeCleary's
Camp, First lesves simple, stelk 6-sngled, by the decurrent
lesf-bundles. Buds in the axils of the cotyledons. Plants
grow usually as single stslks for 10-12 internocdes or longer

end branch afterward.
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Sts Rita Xte., Ariz., 10-21-14, p.6V®

Thzrberts (Beotertes)

At ¥eClleary's the Thurberis seems to have longer
end more alit-like nectsries thenm noticed in other places.
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Thurberia Sscaton, Ariz., 10-6-14, p. 613,

Blair states that the three year old plant at Bard
produced two crops of flowers and fruits this season. Nr. Coad
gtetes that the bolls with the conteined weevils are likely
to be broken off and washed down by freshets in the mountain
atreams ot eny time of year. MHe does not have the ides that
the old capsules stsy on the plants regularly till softened
by the summer r&ins, or that the weevils can be supposed to

estivate regularly t1i11 then.
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Ingenhousis Berd, Csl., 5-10-12, g. 5

Capeules 811 three-locked st Tuceon.
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Thurberia

4 pood plate publish
Mexican Boundary Pl. 6.
{p.40) and "slgodoncello"

meent for "algodoneillo."™

»

San Antonio, Texams. 9-10-16, p.l132.

ad by Torrey, United States and
™wo localities mentioned in Sonora

as the lfexican name. Doubtless
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Thurberia. Rard, Californian, 10-20-16. p.263.
Plant at Bard grown very large, with five woody trunks

one to three inches in diameter, ome ten feet high with equal

spread. Thousands of capsules said to be three crops in a

| gseason. External nectaries large and continuing setive on

the fruite. Visited regularly by . . . bees, waspe, and other
insects. Proportions of lobes of leaves more like those of
Sea Islesnd cotton or "okra" variations of Upland. Not sure
thateseds should be described as without lint. A few long
fibers of very fine webby texture seem to be attached around

the microphyle. There is a long raphe or seam maxing a distinet

ridge.
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Thurberia Bard, 7-11-13, p. 11

Plant fhctographed l1last year at corner of tennisg-
court was killed to ground in winter, but has grown a new top
larger than last year. But no sign of fruit budse at this
date (July 11). The nectaries are often very prominent with
& broad oval depression and a thick raised rim, but found
only on mid-vein.
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Thurberia Washington, D. C., 2-10-16, p. 6.

Seeds eink promptly in water. Does cotton with naked

geeds sink? Meloy seys they do,
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~ pmuErir washington, D.C. 4-13-16, p. 12.

See if hollow pedicel appears a distinctive character
also distinet ridges of surface snd their relation to decurrent

bundles of the lesaves,
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Thurberia. San Antonio, Texas, B8-30-1€. p,.€3.

0il-glands of leaf-tissues yellow (like those of cotton
flowers, ete.) but a few glande in the tissues of the midrid
and smeller veins are black.

The petioles are sub-guadrengular, with distinet ridge
above and somewhat more obtuse ridges on each side and below.
This charspcter is shared with the American cottons, but the
ridges are much less pronounced so that the petioles are nearly
terete.

The internodes of Thurberis are much more strongly angled
than those of American cottons, the three ridges from each leaf
being very prominent and separated by broad grooves. The ridges
from the stipules stop at the next two internodes below, while
that from the petiole runs down to the third leaf below. Thus
the stem of Thurberia if cut transversely just below an inter-
node shows & somewhat unequally hexagonal_aaetion. Qotton has
the ridges less distinet and often appearing fused into four or
five.
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Thurberia. San Antonio, Texss, 8-30-16., p.65,

Haes the stipules more reduced and more definitely deciduous
than in the Ameriecan cottons. Rhe ridge running up to the stipule
is very prominent and under the stipule mekes & sharp turn toward

the base of the petiole.
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Thurberia Bard, 11-17-17, p. 83

Capsules on large plant raised in 1917 egtimated,
on vepetative branches 20 X B0=1600 and 30x10=800=1900.

0ld trees most be capable of bearing 3000- 400U caepsules,
Thurberia is attached by leaf miners, the same &8 cotton,
pbut the burrows seem to be more regulsrly confined to the
tigsues along the prinecipal veins. The large tree is now
ne;rly leafless, while the smell one ig only beginning

to drop ite lesves. It has produced in recent years two
distinet crops of leaves, one from spring blossoms and
snother from blossoms in late summer, the second crop now
mostly open. The young plent is shedding its outer bark,
expoging a rough rusty brown costing underneath., Hot ap-
parent in cotton which snows prominent lenticels.

The bulbous bases of the pedicels are often neerly
twice as thick as the internode belcw, but the internode ie
ahruptly expended at the end to provide for the insertion
of the pedicel. The pith cavity of the pedicel sometimes
has masse: of pith tissue deteched at either end, as though

heving feiled to elongate when the structure grew.
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Thurberis Bard, 11-16-17, p. 30

Beginning et the 3rd or 4th node above the cotyle-
d ne the larpe plant produced vegetstive branches for 24
nodes, only a few of the brenches failing to develop. Then
for 11 nodeée no branches were produced, then s smell frnit-
ing brench followed by 5 more vacent nodes, then frniting
branches for 36 nodes, with a single skip. Small vegeta-
tive branches were sleo produced with three of the lower
fruiting branches beginning with the third fruiting brench,
that is, after the formation of fruiting branche: becsme well
established. The larpest fruiting branch with 9-12 joints,
but usuelly producing balls on only 3-5 of the terminal
joints, often producing vegetative branches from joints
2-6, but not with regulerity; these vegetative branches
sometimes with B8-10 joints and seversl small fruiting
branches bearing 1 or 2 bolls apiece, so that the ends of
these vegectative branches on the fruiting branches mey ex-
ceed those of the primery fruiting brenches.

Largest fruiting branches on the lover primary
vegetative branches with 7-8 nodes, seldom branched ag:in
and then with branches of aénly 1 or 2 interncdes which Iis
true slsc of the shorter fruiting branches near the top

of the plant.
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Thurberie Bard, 11-18-17, p. 29

Fruttine brenches of Thurberis gquite long on
luxuriant young plant at Bard. Branching not infrequent,
and then like cotten in that veretative branchee are pro-
duced. Thie is plain enough when these branches are larpe
end produce fruiting branches of thelr own, When small
they eppear one-jointed like small fruiting brsnches, as

often in cottcn
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Thurberisa

Lacks internal calyx nectaries. DBase of pedicel
large, bulbous, smooth. Apex brosd, 6-ridged with nectaries
in deep depressions, a smaller ridge below the nectary mak-
ing 9 ridges in the upper pert of the pedicel, but below the
level of the nectaries. The base of the pedicel is usually
larger then the branch that bears it. Involuere of three
narrow, widely sersided bracts, simple or three tooth, with
the apex and teeth sharp-pointed. Other generic characters
absence of lint, the seed having only sparse fuzz, and
strongly develcped fibers along the dorsal sutures of the
carpels. Texture of seed, with hard shell ‘another dif-

ference.
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Thurberia Bard, 11-16-17, p. 27

4 large, well-grown plent at Bard about 7 feet
481l with numerous vegetative branches;above these a =i mple
gpace and then fruiting branches. Ende of internodes dis-

tinetly enlarged to provide for insertion of pedicel.
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Ingenhoueia Tuogon, Ariz., 10-29-12, p. 63\ /

Flowere abundently and becomee quite ornamentsl

at Tucson, mccording to Prof. Thornber. Extremely productive

of gecd-pode, Growe to large elze snd droope over like cotton

where the conditione favor luxurience.
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DATA ON THE YIELD OF THURBERIA (#1) FROM BARD, CAL. 1918.

This plant is the smallest of the three on which these notes
were taken and 1a the nearest one to the Dffice.

The total mumber of bolls 801 distributed as follows - 1 2-lock,
792 3-lock and B 4-lock bolls. Total number of seeds 5266 with the
welght 133.12 grams.

Tabulated data of seeds per lock im 3-lock bolll.l

» locks _ total abor.Wt.

=
o

- TNl W S Sl ¢ IR SRR ]
& % B, 6. 25 0. .22
S Y e 4 16 0 A
4 6 6 T 19 0 .44
B B -Bu By g 00 ok
g~ h" & 26 10 - AT
L Angt] S I SRR | T R
Rl et VR R i M) e
L g B e 0 A0
2ot - IEAN SR SR 1S S
BB 6 18 F 0l (M
AL RS S L SO R ¢
s BB b e W
M. & 8 8 17 0. a4
18 =58 LB 180 D8
v Tl - TR 9 & .,
P ovg e vl e A . 0 ST
(Ll T B R R s
1 et S B [ IR T
S0 BELES vl 0 T GED
ELL By Wb 0 38 Y | SR8
288, 8, & 9. 4 .28
28 T 8 4 14 B .28
2k 34 8. a8 1 .28
360 17 8.12

Tabulated data of seeds per lock in 4-loock bolls.

locks total abor. wt.
L TN et L B - S T Y/
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Thurberia #1.

Weights ef 20 1l00-seed samples.

2450
2.73
2,49
2.51
2.52
2.54
2.47
2,55
2.55
2,51
2,53
2,53
2.56
2.53
2.54
£2.60
2.60
2.51
2.53
2.54

SRR BRERE S o unmbumm

50,85 grams.
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DATA ON THE YIELD OF THURBERIA (#2) FROM BARD, CAL. 1918.

This is the large plant near the tennks court.

[ The tetal number of bolls, 2912 distributed as fellows 2874
3=lock and 38 4-lock bolls. Total number of seeds 34,416 welghing

B43.78 grams.

Tabulated data of seeds per lock in 3-loock bells.

| Yo. Logks  Total Abor., Wt.
| T8 8 4 X 1 4
g\ B L Te s 0y L 48
b N R R T I TR
4.4 8 b5 12 =2 .8
Y R NG e ¢ S 7
| TR R N R
o S G e |- R 0 L
G BC & 4 3P 3 M
9 & B B3 0ol
100 3B 58 0 . a5l
B8 B 83 M 0 I8
12 7 & B 16 2 .45
| B 5 .7 38 1.
SR TR R T
2060 _§ 38 O .58
220 9 B5.81

Tabulated data of seeds per leck in 4-lock bolls.

Ro,-___Jocke __ Total Abor. Wt.
158 B8 5. %0 1 0
FrE - % 5 a3 o
g BT B 8. 8 M ) 5%
.6 5 & 4. 19 1 a8
8 6.8 4 B . 1 .8
6 ETEE 4 a0 B
% &6 B B 85 0 A8
R R T T
9 4808 & M 1 8

U ISP T e D R S R T

W B Y 200 A

B¢ 5.8 1 3 8§ g

1556 8. 5 &5 18 3 .28

W 8.8 & 5 Ry

Pk A8 8 25, 8

283 16 6497
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Thurberia #2.

Welghts of 20 100-seed samples.

2,50
2.56
2.48
2.54
2.52
2.59
2.6z
2.53
2.58
2.47
2.54
2,51
2,59
2.83
2.49
2.61
2,56
2.54
2.54

LSRNt bt b
PO WD-a U

[ N
0=ﬂ5

257
50,87 grams,

Digitized by the Hunt Institute for Botanical Documentation




e e e

EEC

DATA ON THE YIELD OF THURBERIA (#3) FROM BARD, CAL. 1918.

This plant 18 the one nearest to the bunk house. It is inter-

mediate in size betwsen ¥os. 1 ami 2.

The total number of bolls, 1479, distributed as follows,

1453 3-lock and 16 4-lock bolls. Total numbter of seeds 17,893 weighing

480.51 grams,

Tabulated data of seeds per lock in 3-lock bolls.

No.
- SR 8
G 00U RN
{ - . S RN S () ]
gigg & 18
| G S R S ¢
6 6 ‘4 6 18
7- 6 4.5 14
(R S S R
{ TR . S S A 1]
30 &L 8 -7 -9
. & # 8 It
I8 5 B 15
15 8 B 8 18
4 8 6 & 18
e Bb g 42
15 5 5 & 1B
7. 6 o8 4 Ak
18 4 4 B 13
18- B B g s
20005 8 39
2. 4 6 835
R TR T R !
23 b6 6 B 15
& 5 5 8 Al
o b 6 5 I
& & 8 & Ar
2" 5 B 4 14
2 6 8.5 W
29 & B 8 15
0 &5 b 6 18
3 5 4 4 213
32 4 8 8 1B
23 8 B8 68 18
% 5 B 4 i
B 5 & T 218

CO0OHPFPHOODOOONOHOONOHODODOO0OOODOOHOmMO -

_ng Total Abor. Tt.
17 odd

Isa
«20
47
W29
l‘s
15‘
-“
la‘r
47
«43
«40
.“
«51

a4

42
058
«39
-35
44
136
37
« 33
«37
«39
43
«31
42
+43
«41
« 36
«40
«37
«32
«43
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Table of 3-lock bolls continued.
Thurberia # 3.
Ko. Locks Tatal Abor. V.

T T €
S T TR R S (R
s 8 & 4 I¥ 0 4B
39 4 4 6 14 1 .34
200 4 4 6 18" 0 81
USRS TR |
42 6 7 b 18 0 43
43 5 5 6 16 0 .44
7R TINRT i SR T, SR T ¢
46 6 6 B 17 0 .47
4 B 6 6 17 0 .44
& 7 8 B 18 0 A9
48 6 6 5 17 0 .45
49 7 6 5 18 0 .48
Bo. wiew o f8C Q. 44

805 1% 20.08

Tabulated data of seeds per lock im 4-lock bolls.

Wo. ____logks _ Total Abor.Wt.
e @ &8 A 80l 0 o 4BD
2 8 F &% 5 WM o 43
5 6 5 4 E 200 B8
T T IR (T PR T ]
LSRR R R S TR

97 2 2.43
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Thurberia # 3.
Weights of 20 100-seed samples.

1 A0
2 R.34
3 2.45
4 2.38
5 Z2.40
6 2,47
7 R.45
8 2.39
8 2.43
10 2.42
11 2.47
12 2.43
13 2.43
14 2.45
15 2.48
16 2.49
17 2.45
18 2.40
19 2.45
20 _2.47
48,57 grams.
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A wild Helative of the Cotton Plant in Arizona.

Vi
ffhe wild relatiems of our cultivated plants are of much

interest,and often of practical importanc 3ram the standpoint

of breeding./ Th@s interest is not limited to the possibility
of creating new forms by hybridization. By affording a basis
of comparison with the domesticated species it becomes possible
to secure a better understanding of the relations of the
different characters and possibilities of adaption. And it is
chiefly from to know how the related specles or genera have
varied is the best intimation of the tendencies that are 1likely
to be found in any domesticated species,

The wild relations also afford the most reliable evidence
regarding the origin of the domesticated forme. It is chiefly
from thés standpoint that attention has been given to the cotton
relative that grows in Arizona. The plant is not new from the

Lotanical standpoint. It was describad by Asa Gray in 18

under the name Thurberia Thespesicides, but is b ved to be
the same as a plajfit described still exico &
Ingenhousia tr ied Yy Sesse and
Mocino in 18 the law of

priority recogni in botanical nonencla®ufe,
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Inrenhousia 8 @loee Helative of Cotton.

On account of the great multiplicity of mcultivated
species and varieties and the readiness with wich thy escape
into ah:}gd condition in many tropical countries it has been
a matter of much difficulty to determine the origin of even
the most important of the cultivat ed types. Wit hout indications
regarding the origins of desirable types we do not know where
to look for others that may be still more desirable or with
adaptions to speéial conditions.

Notwithstanding the very great industrial and commercial
importance of cotton, we are still far from knowing whether
the varieties now being cultivated in the United States are
the best for our purposes, The recent introduction of valudle
new types for Tropical America shows the desi rablility of further
investagatioh of tropical types of cotton. Ingenhousia is of
special interest in relation to the question of origin because
it seems to bethe nearestrelative of the cotton plant outside
of the smpeeiEx genus Gossyplum to which the cotton plant belb ngs.
With any of the species of Gossypium it is difficult to dermy
the possibility of transportation byprimitive man, but the
geeds of Ingenhousia though coveréd with short hairs are quite
devoid of anything that could be described as lint or putto
&hy poecsible use as a fiber. Hence there is no reason to
suppose ihat human agency has figured in the distribution of

Ingennousia,
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Ingenhousia and the Origin of Cotton.

The fact that Ingenhousia is an American plamt is one
of the bLest reasons for believing that the cotton & so is of
American origin. The whole Central American region, including
the tropical portions of liexico, abounds in amparentl§ indig
enous varieties of cotton of the Upland and Sea Island types.
These varieties are too numerous and too definitely localized
to have been introduced since the time of the Spanish conquest.

That the Ingenhousia is not confined to Mexico but exists
also within the bLorders of the United States, means that the
cotton growing distriets of the Southwestern States must be
included as a part of fhe general region which may have been
the native home of the cotton plant. Tn§°¥;diansn of northern
New Mexico still cultivate an apparently indigenous variety
of cotton,and the same was true of the Pima Indiams of Central
Arizona, until a few decades ago when white traders began to
them with machine mal ¢ fabrics. Cotton is also supposed to
have been cultivated and manufactured into cloth by prehistoric
inhabitants of Arizona who constructed extensive irrigation

works in the Salt hKiver Valley.
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It also appears probable from the archeological
and ethuological evidence, that the primitive agriculture
of Arizona and New Mexico formed a part of the ancient
agricultural civilization of the plateau region of Hexico.'
The existence of ancient remains in many localities not to
have had an Indian population in recent times show a much
wider range of agricultural occupation in prenistoric times,

possible by
Whether this was made more favorable climatic conditions or

because there was a higher development of the art of agriculture

is a debated question. But in any event it is not unreasonable

to suppose that the ancient cotton culture of the Southwestern
| region was at some time much more continuous with that of
: other prehistoric populations in Mexico. Such a continuity
of cotton culture in ancient times would have made it possible
for the parasites of the cotton plant including the boll
weevil to extend their distribution intc the Southwestern
States,long before the recent invasion of the Cotton Belt
by way of Texas.

These considerations may enable us to understand
what must otherwise appear as an altogether mysterious fact
that the Ingenhousia plants of the Santa Catalina HMountains

to the norhh of Tucson ars infested with boll weevils.
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It appears altogether improbable that these weevils
could be the result of any recent introduction from Texas, for
even in the Cotton Belt the weevils have shown no marked
tendency to distribute themselves more rapidly along railroad
lines, the western limit of cotton culture in Texas is over
30 hours distant from Tucson., The mountains north of Tucson
are several miles away from the town which would still further
-diminishes the chances of any insects that might be carried
ia Tucson reaching the Ingenhousia. The Ingenhousia seems to
be entirely confined to the slopes of the mountains, and has
not been seen anywhere in the valley.

With a sufficiently wide distribution of Ingenhousia
would make the infestation of that plant quite independent of
boll weevils from cultivated cotton either in ancient or in
modern times. Ingenhousia may maintain and distribute its
own independent we=viY pspnlation, or may even compete with
the cotton plant for the distinction of being the original

host of this destructive insect.
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Relation of Ingenhousia to Cotton Culture,

A8 no cotton is now grown in thes vicinity of Tucson
the presence of the weevil-infested Ingenhousia on the slopes
of the adjacent mountains is not a matter of immediate practical
importance, but need to be taken into account in any efforts
that may be made in the future to extend the range of cotton
cultivation into the higher altitudes in Arizona. It is not
certain of course, that the insects, even though they exis¥
in the mountains would invade cotton fields in the valleye
below, where they must encoun‘er greater extremes of heat and
dryness,

The Ingenhousia seems to have the habit of flowering
for only a short period, late in the season, This has been the
¢es e with plants of Ingenhousia grown from seed at San Antonio,
Texxs and at Bard, California, and l:::::: also to be true of
_ the wild plants in the mountains for all of the Bolls seemal to
be of nearly the same age. With flowering and frulting confined
to & short period the habite of the plant would not permit more
than one or two generations of weevils to develop in a season.
Cotton differs from Ingenhousia in having a much longer fruiting
period, which makes it the more susceptible to weevil Injuny.

The breeding of more determinate, rapid fruiting ware ties
of cotton may be considerad as an effort to make the habits of & xsoin

the plant more like those of Ingenhousla,
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"Hative wild cotton (Igzenhauzia triloba D.G.):

This handsome shrub of our lower, mountain canyons has proven %o
be a splendid ornamental for guick results in planting. From
seedling plants it develops in a single season into shrubs

five to ten feet high. The flowers appear in July and con-
tinue for upwards of two months; they are one and one-half
inches in diemeter and gquite showy, the petals being cream-
white and edged with rose. The leaves are glossy, bright

grecn and deeply lobed or divided. In autumn these change

to & reddish tinge with more or less yellow. Though the

ghrubs appear to be short lived, they grow readily from seeds,

which is the easiest means of propagation."™

* Thornber, J. J. The Small Range Enclosure. Twenty-

Third Annusl Report, Agric. Exp. Station, 1912, p. 675.
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Thurberia

Pedicels long slender triquetrous ribbed. Involuerec
narrowly triangular, persistent bracts. Calyx shori. ZIeaves

long, slender lobes.

Pedicels short, robust, eylindrieal. Involucre broadly
oval, deciduous bracts. Calyx long. Leaves very short,
broad lobes.
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Plants collected at Fish Cresek, Arizona, October 6, 1915

by kr, T. H. Kearney.

Zhemmusg eroces piloss Trelesse

Iruncate oblong leaves toothed on mergins,

S8imondsia celifornicg Hutt.

Very sbundsnt on rosd to Hoosevelt, Arizona. Bush 2-3 feet
with ellipticel olive-like leaves; fruits with 2 large seeds
flet on one side.

Dodonae ugustifol

Long style, 3-lobed, filiform stigma. With Thurberis.
Upright bushes with narrow willow-like lesves, glso suggestive
of composite sround Bard )

Rhus ovets S. Wats

Small lenrel-like tree with simple ovate or cordate
leaves 2-3 inches long. Looks something like California
privet.

Imhlenbergia p@rieri The one with the stout? stem is lI. dumoza

Seribn. Tall very slender bamboo-like stems tufted or plumose
like Chusguesz.
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Bolls, leaves, and flowers of Thurberia.

osevelt Road, Fish Creck Canyon, Arizona. Fhoto
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Fruiting branches of Thurberia.

Roosevelt Road, Fishk Creek Ca
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40525  ALLOGYHNE CUNSIFCRMIS {bc.) Lewton. Malvacese,
- (Pugosia cuneiformis Benth.)

From Sherk's Bay, Weestern Austrslie. Presented by Mr. T.
S. Menulty, Under Secretery for Agriculture and Industries,
Partn, Western Austrslia. Received April 4, 1914. Tumber-

od Apxil 17, 1915.

#3 rove snd little-known West Austrslien specles of
Fuposia, a genus, ss obssrved by Bentham end Hooker f£il., very
nearly sllied on the one hend to Hibiscus, on the other to
Gogsypium; differing from tne former ghiefly in the style,
from the lafter in the braecteoles. Thne present species seoms
fo have been diseovered in Dirk Hartog's Island by Allan
Cunninghem, who geve it a manuseript neme implying that it
hes & goat-like odour. Hilne, during the voyage of Caplisain
Denhem in He M« 8. Herald, found it in the same islend, end
remarks that it is a seashore plant (es indeed might be ax-
pected from its very thiek end fleshy leeves). A much
branching nnd very woody shrub, wlth eopious oblanceolste or
gpathnlate, rather than cuneiforn leaves, thick end fleshy,
yreadily bresking off in dry stabe. Flowers large, exillary,
golitery; the peduncles clavate; the celyx leafy, downy; the

petals broedly obovete, pure white, with a deep blosd-coloured
gspot &b the base, Anthers slso blood-eoloursd, besutifully

grrenged in whorls, as in the Jibiscus huegalii; end the
style and stigms, erect end connivent, are the seme &5 in
%, hueselii from which this seems hardly generienlly dis-
Tinat." (Curtis' Botanicsl HMegezine, 5413.)
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In addition to the complications arising from the
different methods of writing Quichue followed by different
authors, the actusl pronunciation of the words is often varied
in different districts or even among the individual Indians of
the same locality.

The vowel sounds in particular are likely to be
hendled cerelessly. Fluctuastions between o and u are especially

frequent, while & and i are also interchanged, aswhen the word

Quichuas isxﬁiritan Kechuas, Keshua, Qquechua, or in other ways. 7‘4A1J
wuu-ln‘hm}wm

ATEfTEhs renderings of tha oonsonant sounds, tt—nee&a%gézh
he_SZEijgizgfine combination e uzgufhe sound o? the German ch,

the use of ci being necessitated by the very frequent occurrence

E i e pe son, usuel in Spenish or English. W

#: - (Q Lt ﬁ.—{M%
,u) [peble T i Lo R P ik,
3 méf__ g ew——(—_: 2 ,2:-44:. Hccm ) ﬁ.— fﬂé—é;ﬁ—*ﬁ——ﬂ
. Caigna S E’:\ 1/[2._ (,.fL .{%%}'\-&;-—)r«.—rs-- ,“‘\

;ﬁgf Z. o a—t ,}“‘ C‘_ ,_,_‘{ Caa. r—' u..-u._ o,

“”’“"}‘ L2 Oh"{‘ { o % 0

}4up4i-9 ;2 )}b¢b4¢vﬁ¢7? i O 210 Sne
ﬂ E )
W Al Y ‘{—-—Y'Fy:. /jb e Q,(\n.uii' }_Ew

cy{,b:\-o)\* Lw’r" ‘V\/’r ) N QA«Y kmu

@D . Ve va\k\ e vikycole v-}g‘é—f&
A | e lez:'f ,{,w [M W m
Digitize Wur&}WB @Ht‘%&i@’z

Ae f‘I\ Cwtrinta -/

Cere




Digitize




Digitized by the Hunt Institute for Botanical Documentation



/ e o s
Wl et : :
{l]tglie for Botanical Documentation




Digitized by the Hunt Institute for Botanical Documentation




Digitized by the Hunt Institute for Botanical Documentation







et T e L9 & pheets
W &
Dig%y thg Hﬁ@lnsm Documentation




	Cover Page
	DSC_0001
	DSC_0002
	DSC_0003
	DSC_0004
	DSC_0005
	DSC_0006
	DSC_0007
	DSC_0008
	DSC_0009
	DSC_0010
	DSC_0011
	DSC_0012
	DSC_0013
	DSC_0014
	DSC_0015
	DSC_0016
	DSC_0017
	DSC_0018
	DSC_0019
	DSC_0020
	DSC_0021
	DSC_0022
	DSC_0023
	DSC_0024
	DSC_0025
	DSC_0026
	DSC_0027
	DSC_0028
	DSC_0029
	DSC_0030
	DSC_0031
	DSC_0032
	DSC_0033
	DSC_0034
	DSC_0035
	DSC_0036
	DSC_0037
	DSC_0038
	DSC_0039
	DSC_0040
	DSC_0041
	DSC_0042
	DSC_0043
	DSC_0044
	DSC_0045
	DSC_0046
	DSC_0047
	DSC_0048
	DSC_0049
	DSC_0050
	DSC_0051
	DSC_0052
	DSC_0053
	DSC_0054
	DSC_0055
	DSC_0056
	DSC_0057
	DSC_0058
	DSC_0059
	DSC_0060
	DSC_0061
	DSC_0062
	DSC_0063
	DSC_0064
	DSC_0065
	DSC_0066
	DSC_0067
	DSC_0068
	DSC_0069
	DSC_0070
	DSC_0071
	DSC_0072
	DSC_0073
	DSC_0074
	DSC_0075
	DSC_0076
	DSC_0077
	DSC_0078
	DSC_0079
	DSC_0080
	DSC_0081
	DSC_0082
	DSC_0083
	DSC_0084
	DSC_0085
	DSC_0086
	DSC_0087
	DSC_0088
	DSC_0089
	DSC_0090
	DSC_0091
	DSC_0092
	DSC_0093
	DSC_0094
	DSC_0095
	DSC_0096
	DSC_0097
	DSC_0098
	DSC_0099
	DSC_0100
	DSC_0101
	DSC_0102
	DSC_0103
	DSC_0104
	DSC_0105
	DSC_0106
	DSC_0107
	DSC_0108
	DSC_0109
	DSC_0110
	DSC_0111
	DSC_0112
	DSC_0113
	DSC_0114
	DSC_0115
	DSC_0116
	DSC_0117
	DSC_0118
	DSC_0119
	DSC_0120
	DSC_0121
	DSC_0122
	DSC_0123
	DSC_0124
	DSC_0125
	DSC_0126
	DSC_0127
	DSC_0128
	DSC_0129
	DSC_0130
	DSC_0131
	DSC_0132
	DSC_0133
	DSC_0134
	DSC_0135
	DSC_0136
	DSC_0137
	DSC_0138
	DSC_0139
	DSC_0140
	DSC_0141
	DSC_0142
	DSC_0143
	DSC_0144
	DSC_0145
	DSC_0146
	DSC_0147
	DSC_0148
	DSC_0149
	DSC_0150
	DSC_0151
	DSC_0152
	DSC_0153
	DSC_0154
	DSC_0155
	DSC_0156
	DSC_0157
	DSC_0158
	DSC_0159
	DSC_0160
	DSC_0161
	DSC_0162
	DSC_0163

