4, DIOON Lindl,

Lindley, [J.y, Bot. Teg. Misc. no. 82, append., p. 59 (184%);
Lemaire,’C.,' I1lus, Hort. 2:91-94 (1855); I.Eiquel,'{:_P_‘;. A. W.] Prodr.
Cycad. 10, 22 (1861); De Candolle, A., Prodr, 1581537 (1868);
Standley,{f. C.:}Qontr. U. S. Hat. Herb. 25;148 (1920); Schuster,

) 7., Pflanzenreich 4%{124-128 (1952).

" Stem & stout, umbranched, serial trunk 1-3 m. high, rarely up
to 16 m. (in D. gpinulosum), with an armor of persistent leaf bases
which is conspicuous dovmn to the grownd even in plants a thousand
years old. Leaves meny in a crown, 1-3 n. longj petiole unarmed
excepl in D. spinulosum. Leaflets lanceolate or linear, rigig,
entire or spinose-toothed, with the base as wide as thé fesiiof the
leafliet; venation "parallel" (dichotomous). Vernation of entire
leaf perfectly straight.

Male cones solitary, mostly cylindrie, sessile. Microsporophylle
closely imbricete, flat, long, broadly cuneate from a narrow base,
short stalked, the tip pointed or rounded. INMicrosporangia covering
most of the lower surface, sometimes separated into two groups by
& sterile middle line. Female cones solitary, ovoid or ¢ylindrie,
very short stalked, the upper megasporophylls rather loose. Mega-
sporophylls loosely imbricate, umequally peltate, brosdly ovate or
lanceolate, short stalked, the outer part rounded or acute above.
buring growth some of the ovules pull out parts of the sporophyll
and appear to be stalked. Seeds white or cream-colored.

The genus includes at least 5 species and is probably confined
to Mexico. Cultivated plants seem to be responsible for reports
of & wider distribution. Lindley named the genus Dion, an impossible

contraction derived from 8t (two) and wov (egg). Since all cycads

except most species of Cyces have two ovules on each megasporophyll,
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the name Dioon is not particularly appropriate. Type species:
D. edule Lindl. Next to Cveas the megasporophylls are more leaf-
like than those of other cycads and are grouped in a less compact

cone.

Dioon is more widely distributed in Mexico than the records
1909
of 1218 ipdicate. Dr. J. N. Rose labeled specimens, most of them

collected by Dr, C, A. Purpus, D. pinoi, D. madrense,-o-“australis-—
wvvelt  Liineg. ¢ Lol wg 534:.'7 "“““‘(Wﬂ""“"{“'*""‘ y\-\uﬂ“’\—wh o

D, ps ;;;da,.andmn.—tellevlz. He distributed leaves of soﬁe of

e bt wardde ey [

these, but dled before makiﬁg any descriptions. He may have been
waiting for more complste material, I have received rather complete
material of D. madrense and some material of D. pinoi, The others
should not be described until more material is available,
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Key to the Species
I. Petioles without spines

A. Leaflets of adult plants entire; seeds with a

narrow pit at the chalaza . . . « 1. D. edule
B, Leaflets with 1 or 2 (sometimes 3) strong

spines on the upper border and occasionally

with 1 or 2 on the lower border; seeds with

a narrow pit at the chalaza ., . . + 2, D. purpusii
C. Leaflets with 2 or 3 (sometimes 4) strong

spines on the upper border and occasionally .

with 1 or 2 on the lowef border; seedg-with .. - o

a broad pit at. the chalaza . : e B 3; 2. ;§£y§g5.

' D. Leeflets in ‘upper ‘balf of leaf with 1or. .

occasionally 2 sharp but weak spines on the
upper border, very few or none on the. lower
border; seeds with a broad pit at the
chalaza . . . A . . . . « 4. D. madrense
II. Petioles with spines; leaflets with 5-8
strong epines on the uppsr border and 4-7 on .
the lower border; seeds withou£ & pit at the

-

Ch&laza - L] - - ] - - [ ] ] 5- _I_}_. Snintllosum



1. M% Lindl.

Lindley, J.,: Bot. Reg. Misc. no. 82, eppend., p. 59 '(1345);
Lemaire, C., I1lus, Hort, 2: 91-94 (1855) Miguel, F A, h Prodr,
Syst. Cycad. 10, 22 (1861), Hooker, J. D., Bot. Mag. 101: t. 6184
(1875); Chamberlaink_g_qJ., Bot. Gaz. 4R:381-358 (1906) and 47:
215-236 (1909},

Stem stout, in larger plants commonly 1-1.5 m. tall and 20~
20 cm. in diameter, sometimes reaching a length of Z.m, Stems of
older plants leaning or prostrate, frequently with buds at base, -
Leaves 15-20 in a crom, rarely up to 35, very flat, rigid, about
1.6 m. long in plants with stems 20 em. high, dark green, pilose
vhen young, becoming glabrous, Petiole varying in length with
age of plant, neked, without spines. In seedlings with 3 or 4
leaves petiole up to 20 om, long; in plants 20 Years old seldom
reaching 20 cm. and usually not more than 10 cm. long. Rachis
convex above, flat beneath. In plants with stems EO.cm. high.’

Vieefleterebout 120 on each side, ub Yo 11 om, long and e
8 mm. wide, with 11-13 veins showing scarcely a single dlchotomy ‘

beyond the base. In plants lm or more in height largest leaflets
'reachlng 18 cm. 1n 1ength end 9 mm, in width. Leaflets linear-~

lanceolate; pungent, always paired, the upper pair Gonnate through-'
out most of it= length. Lower leaflets smaller than the others
but not reduced to spinea, Lowsst leaflets longer in seedlings,
usually half as 1ong as leaflets in middle of leaf, In plants 20 '
years old lowest leaflets only 1 em. long, next leaflets twice as
long, the others increasing gradually up to the maximum length.
leaflets of olde; plants perfectly entire, those of seedlinée with

several spines near the tip, a condition which gracually disappears

&s the plant becomes older.



Male cones cylindric, 10-20 cm. long and 7-11 em, in diameter
just before shedding of pollen, when the length may become doubled,
licrosporophylls apparently in vertical rows, although really
strictly spiral in arrangement, cuieate, terminating in a sharp
- point which curves upward and is hairy on the exposed portion.
Microspﬁrangia averaging about 300, mostly in sori of 3 or 4,
occasionally 5. Female cones ovoid, 20-30 cm. long, 10-20 cm.
in diameter. Megasporophylls broadly lanceolate, acute, 10-20
cm. long, densely covered with light browm wool. Seeds white or
cream-colored, averaging 5 cm. in length and 2 cm. in diameter,
very smooth, with a narrow deep pit at the chalazal end, Diameter

of pit variable, even in seceds from the same cone, as the following

data show:

Source of seed Nuﬁber counted Diameter range tverage dilameter
Chavarrille 15 1~4 mn, . 2.2 mm.
Pascon 68, 1-4 mm, 2.5 mm.,
Huatusco 13 1.5<4.5 mm, 5.0 mm,
Tepatate 11 1-5 mm, 3.9 mm.

*From the same cone

Geographic distribution: Abundant at Chavarrillo, near Jalapa,
State of Veracruz, also at Palmar and Colorado and between these
rlaces, also at Huatusco; Rascon, in the mountains west of Tampico;
Tepatate, near Jacala, State of Hidalgo; HNuevo Leoﬁ; Tamulipas;
Tampacoalé, near Hacienda de Limén; Victoria, Sierra liadre. CGCrow-
ing in dry situations in bright sunlight; associated with various

xerophytic shrubs, small cacti, bromeliads, apd ferns.

In a pateh of Dioon edule it is easy to pick out a plant here
and there with leaflets narrower or broader than the average.

-
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Herbarium taxonomists have described such fluctuations ag var,

appustifolium and var. latipinn In very dry places the rachis,

especially near the tip, may elongate 80 slightly that the leaflets
overlap, thus affording an opportunlty for var, imbricatum, In
damp shaded places the leaflets may be rather widely Separated,
affordlng still another opportunity which, so far as I have noted,

has not yet been utilized,
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2 gigga purpusii Rose

Rose, J. N., Contr. U. S. Nat. Herb, 12:260-261 (1909).

Stem short, crowned by numerous leaves, these often 1 m, or
more long, stiff and ascending, dark green and glabrous, Petiole
somewhat tetragonal, without spines. Ieaflets rather widely
separated Selow, ¢losely set above, linear—lanceolate, pungent,
entire on the lower margin but usually with 1, 2, or rarely 3
sharp spine-like teeth on the upper margin, 5-9 om. long, 9-11 om,
wide. Male cones 15-20 cm. long, the microsporophylls with ovate
tips. Female cones ovoid, about 44 cm. long, 20 cm. in diameter
near the base, MegaspéroPhylls 10-15 cm. long, very woolly,

Seeds zbout 4 ¢m. in diamster. e

Collected by D. T, UacDougal end J. N. Rose in Tomellin Ganebs, e
Oaxaca, in 1906, and by C, A. Purpus in Sierra Mixteca, Puebla, in
1908. The specimens found by MacDougal and Rose were in a deep
canyon well shaded by bushes and small trees,

The above description is based on that of Dp. Rose, with a
few additions from cultivated specimens, The statement in the Oor=-
iginal deseription that the microsporephylls have recurved tips
is incorrect, as is plainly shown by the specimens distributed by
Df. 2ose, The pilece of male cone on the type sheet (U. S. National
Herbarium no. 454142) is mounted upside down. The sporangia would
be on the adaxisl face of the sporophyll if the tip were recurved.
The tips twm upward, es in other spscies of Dioon,

Geographic distribution: Southern Puebla, northern Qaxaca, and
in Chiapas, -

In April, 1908, I traveled from Las Sedas to Tomell{n and
found at Santa Catarina & new species which had not yet been des-

cribed. The leaves agree with Dr. Rose's description, A small



plt at the chalazal end of the seed-.is about the same as in D.
~lule, with an average diampeter of 2.5 mm.

Faward Howard collected wmsX} specimens of Diocon in Chiapas,
about 40 kilometers inland from the coast and about 160 kilometers
north of Guatemala. I have examined leaves from two of these plants
that were transplanted to southern California. In some leaves the
spiny character is about as in Dr. Rose's description; One large
plant has & trunk 2.1 m. tall and 30 cm. in diameter, with leaves
1.1 m. long, petiole 16-21 cm. long, and leaflets 8.5 cm., long and
11 mm. wide. The lowest leaflets have no spines, but the spiny
character of the others is 2 little more pronownced than in B.
purpusii. Specimens distributed by Dr. Rose show occasional spines
on the lower horder and spines lower down than in the type. A1~
though most of the leaves of the Howard specimens have more spines
than in the typé, some agree very closely. If the description of
D. purpusii were broadened by allowing the leaflets to have a few
more spines, the specimens from Chispas, &s far as the leaves are

concerned, could easily bs included in it.
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3. 333&‘3 &iia{ Rose sp. nov.

Stem in larger plants 4-5 m., oécasionally up to 6 m, high,
Leaves about 1 m. long. Petiols 7 cm. or more in lw:ngth, some-
what tomentose; rachis densely tomentose on the lower side, Leaf-
lets about 90 on each side, inserted obliquely, opposite or sub-
opposite, most of them with 2 or 3 (sometimes 4) strong spines on
the upper border and occasionally with 1 or 2 on the lower border,
the lower leaflets not so spiny; sometimes revolute, tomentose on
the margins, even on old leaves. Largest leaflets 9 om, long and
10 mm. wide, the lowest about 1 cm. long; veins 12-15. Male cones
not available. Female éones smaller than in D. edule. Megasporo-
phylls 9-9.5 cm. long, 4.5-5 cm, vwide at the base, Seceds 3,5 em,
long and 2.5 cm. wide. The Pit at the chalaza was measured in only -
three seeds; in two it wag circular, 5 and 6 mm. in diameter; in
the other it wag oval, 9 mm. by 7 mm. .

Geographic distribution:Agower region of Sierra.éé% Madre neay

Haclenda del Pinoi, Mohserrato,\ﬁhiapas, Mexico,m— )

This species was distributed but not deseribed by J. N. Rose.

The foregoing deseription is based on Dr. Rose's materisl in the
U, S. National Herbarium, materiel in the New Yorlk Botanical Garden,
and from both material ang letters sent 1o me from Dr. C. A, Purpus;

who made all the collections,
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4. Dioon madrense Rose sp. nov,

Stem an aserial armored trumk.  Leaves 1 m. long. Petiole 10-
25 em. long, oval in transverse section with 2 indistinct érooves,
smooth; rachis 50-80 em. long, rounded below, with 2 distinect
grooves sbove. On & planthwith a stem %0 cm, high and 14 cm. in
diameter, leaflets 80-80 on each side, the largest 9.7 cm. long,
5 mm. wide, with 10 veins; the lowest 3.5-4.5 cm. long, 3 mm,
wide, with € veins. On larger plants, up to 100 leaflets on each
side, the largest 18 cm. long, 7 mm. wide, with 12 veins; the low-
est 8 cm. long, 4 mm. wide, with 8 veins. Leaflets narrowly linear,
pungent;-most leaflets in upper half of leaf with 1 or occesionally
2 small sharp but weak spines on the upper border, the leaflets of
many leaves without a2 single spine on the lower border.

Male comes cylindric, 21.5 em. long, 7.5 cm. in diameter

”

(only one cone measured), Microsporophylls 3 cm. long, stelk the
saﬁe length, exposed tipf;inted above anﬂ rounded below, verthoolly.
licrosporangia more or less separated into two groups of 60-80 each,
mostly in sori of 3 or 4, occasionally 5. Female cones ovoid, up
to 30 em. long. Exposed surface of megasporophylls cuneate, 6 cm.
long, 4 cm. wide at the bottom, rowmded at the top, densely woolly.
Seeds cream~tolored, fleshy coet not more than 1 mm. thick; stony
coat £.5 cm. long, 2 om. in diameter, smooth, with 14 bundles near
the chalaza and 12 at the coronea, chalazal pit circular or oval, about
4 mm. in diemeter.

Geographic distribution: Near Los Mochis, Sinaloa, Mexico.
Coll., C, P, Fdmunds. J. N. Rose collected material between Aguacate

and Dolores in 1892, No. 2014.
L
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5. Dioon spinulosum Dyer
WA e s
Dyer, W. T. 7., in Hemsley's Biol. Centr&li-amer. Bot. 35;
191 (188:.-B86), Fichler, . x.., Gartenfl, 2:411 (1883)
Chamberlain,' C. J., Bot. Gaz, 48i401-413 (1909).
Stem taller and more slender than in D. edule, rarely brenched;

comronly Z-6 m, in height, occasionally 12 m., rarely reach;ng 16 m.

On plants 2 m. in‘héight, leaves reaching a maximum length of about
# m.; dark green and glabrous. In damp shady places, leaves oftén
3 m. long. In seedlings petiole neked, up to 90 cm. in length, the
lowest leaflets nearly as long as those higher Up. Reduced leaf-
lets appearing on older plants, becoming spines on.plants ébout 10
years old. In plants with stems about 2 m, tall, leaflets about
120 on each side, up to 20 cm. long and 23 mn, wide, with some
leaflets only 15 cm. long and 15 mm, wide, Leaflets long lanceolate,
scuminate, pumgent, with 5-8 sharp spines on the upper border "and
4-7 on the lower border. Occasionally spines much reduced, most of
the leaflets of some plants being entire, Such plants have been
described as D. pectinatum,

Male cones long ovoid, zbout 25 em, long and 10 em, in dia- -
meter before the sudden elongation at shedding of pollen, -‘when the
length doubles. Hicrosporophylls long cuneate, the outer part
gray woolly, curved upward, obtuse, Microsporangia up to 700
generally in sorz of 4 or 5, sometimes g, only slightly separated
into tweo groups at the top. Female cones ¢ylindric-ovoid, up to
€9 cm.hiong and 27 cm. in diameter, with average cones about one-
fifth smaller, Megasporophylls more closely imbricated than in
2 giule, the stelk irregularly triangular in transverse section
&nd much vrinkled; outer part of sporophyll perpendicular to the

stalk, gray woolly, rounded sbove in some specimens, in others
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ncarly as pointed as in D, edule. Seeds white end smooth but
slightly yellowish when mature; stony coat 4-5.5 cm. long, 2.5~
3.5 cm. in diameter, the chalazs without a pit.

Geographic distribution: Worthern limit apparently at Tierra
Elanca, about 70 kilometers south of Veracruz, Very abundant
beyond the Papaloapan River at Tuxtepec, about 120 kilometers
south of Veracruz, The original description by Dyer gives Progreso,
in Yucatan, as the locality and Eichler's description cites Cordoba,
State of Veracruz. The species does not ocour in either of these
places except in cultivation.

This is the only species of Dioon in which the leaflets are
gradually reduced to spines, The leaves are long and have a grace-
ful curve, in'striking contrast to the straight rigid leaves of the
other species, The female cones are c¢ylindric-ovoid, while the

megasporophylls are either rounded or acute.




