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OT ANIGAGEAZETLT R: 

Vot. XII. CRAWFORDSVILLE, IND., JANUARY, 1887. No. 1. 

A Revision of the North American Species of Fissidens.*—I. 

CHARLES R. BARNES. 

After examining critically the North American species of 
Fissidentea, I conclude that the group as elaborated in the 
Manual of Mosses of North America, by rinwarerie and 
James, includes too many nominal species, and that it would 
be better to combine some forms which have been separ ated 
as poorly defined species. In this revision | attempt to make 
the distinctions between species more nearly equivalent to 
those which the best systematists demand between species of 
hanerogams. The descriptions of the Manual are neces- 

sarily condensed and are not clearly diagnostic. I therefore 
pr esent complete descriptions so far as material at hand per- 
mits, and embody the most obvious diagnostic characters in 
a synoptical key. I also offer some critical remarks upon 
difficult, doubtful or excluded spec 

For the synonymy of all species peearieg in Great Britain, 
I refer to Braithwaite’s British Moss-Flora, and supply only 
references to American wees er collections. In species 
not British full synonymy is 

In description [ have sabsttated leaf-cells for the unmean- 
ing term ‘‘areolation,” and rAzzozds tor ‘‘radicles.” I use 
the terms vaginant lamina, vertical lamina and inferior lamina 
to designate respectively the sheathing or conduplicate por- 
tion of the leaf, ya whole of the vertical blade, and the part 
of it below the co 

Whenever ners" I include in the descriptions meas- 
urements of the leaf-cells of the vertical lamina and of the 
spores, instead of the indefinite expressions ‘large’’ or 

‘*small.”” Measurements of height are in all cases exclu- 
sive ae the fruit. 

* Read before the A. A. A. S., Buffalo meeting, August, 1886. 
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FISSIDENS Hepwic. 

Fissidens Pane Fund, Muse. 2. 91. — SULLIVANT: Mosses of U.S, 24. — Lesa. & 

JAMES: Man. 8 

icranum AUCT. 

Skitophyllum DE LA ee gh Desv. Jour. Bot. 6, 133 

Saat aa: exe 

he “We use 

Conomitrium enicn NE: Soi, .. ie Il. 8. 245.—SULLIVANT: Mosses of U. S. 25.— LEsQ” 

JAMES: Man, 89, 

Plants large or small,simple or branched, gregarious or cespitose, ter- 

restrial or aquatic: leaves distichous, conduplicate below, often equitant 
and clasping, the back produced into a prominent vertical wing with a 
sub-percurrent or excurrent costa; cells parenchymatous, all chlorophyl- 
lose: flowers monoicous, pseudo-dioicous or dioicous: fruit terminal or 
lateral; pedicel usually long; teeth sixteen, long, deeply bifid with the 
unequal divisions rough, or short and ieee calyptra cucullate, 
mitrate or conic; operculum conic or rostra 

: On the ground, rocks or trees, or in water; in all parts of 
the worl ‘Wat chiefly dipicat’ not alpine 

A very large genus of over three hundred described species, repre- 
sented in North America by twenty species, which ma y be characterized 
and arranged in a fairly natural order as follows: 

21. Eufissidens Mutwer: Syn. Muse. 1. 50, — Plants terrestrial 
or submersed but not floating : leaves soft, of one layer of cells. 

* eh gion 
-— Me 8 axillary. 

Leaf-cells small, densely Dacca ass in distinct rows 1. limbatus. 
Leaf-cells larger, not “—— iia eae nor in dis 

tinet rows. 2. bryoides. ++ + Dioicous or monoicous with the dicle hues dccnidacid on @ rooting, branch 
at the base of the female stem 

Leaf-cells 14-2 times as long as ~ pt distinct. 
Plants less oe 1 mm. high, leaves 2 or 3 pair . 8. Closteri. 
Plants 2-4 mm. re weg wholly hyaline, leaves 3-5 vildre . 4, soteseaey 

uf-cells almost or quite isodiametric, often obscu 
" thes ih a@ narrow border, at least on vaginant lamina 
MA Marginal ion ae not Fs Soma : 5. ineurvus. 

Costa RIAA 1s fe ae met Le et, Oe een, Costa ceasing below apex . 7. Garberi. 
without a. border. 4] Leaves 

Acute, cells densely chlorophyllose, obscurely papillose . 8. Donnellii. 
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Obtuse, cells pellucid, operculumconic . . . -% obtusifolius. 

Apiculate, operculum with acicular beak : ; .10. osmundoides. 

{| Leaves with a thick reddish border. 

Plants submersed, rigid . : ‘ ; : . 11. rufalus. 

* * Fruit lateral. 

-+— Leaves without a border. 

Obtuse, entire, plants 2-5 cm. high, fruit sub-terminal . 12. polypodioides. 

Rounded at apex, irregularly serrate, 1-2cm. high, fruit 

sub-basal . : : ‘ : ; : . 13. sub-basilaris. 

Mucronate, regularly serrulate, fruit basal or sub-basal . 14. taxifolius. 

+- Le bordered by several rows of paler, often 

incrassate, cells, 

Capsule cernuous, leaf-cells minu : p : . 15. Floridanus. 

Capsule erect or inclined, flowers dioicous, leaf-cells ob- 

scure ; : ‘ ‘ ‘ ; ; : . 16. decipiens. 

Capsule erect or inclined, flowers monoicous, leaf-cells 

distinct . : ‘ pets : : . 17. adiantoides. 

22. Pachyfissidens Mutter: Syn. Muse. 1. 45,—Leaves rigid, 

composed of more than one layer of cells, opaque. 

Plants growing in water or very wet places. - - 18. grandifrons. 

23. Octodiceras Brive: Sp. Muse. 1. 162.— Plants aquatic, fili- 

form, floating. 

Plants large, much branched, pedicel shorter than the 

Chins ee a 

Plants small, little branched, pedicel longer than the 

capsule . é : . ? ‘ : ; . 20. Hallianus. 

1. F.limbatus SuLirvant: Pac. R. R. Rept. 4. 185. t. 1. 

LESQUEREUX: Trans. Am. Phil. Soc. 13. 3.—Mem. Cal. Acad. 1. 7.—BOLANDER: Cat. 37.— 

WATSON ; Bot. Calif. 2. 374.—Lesq. & JAMES: Man. 82.—Mrrren; Jour. Linn. Soc. 

21. 556. 
Coun. : Sunt. & Lesg. Musei Bor. Am. 2 ed. 105. 

Plants small, 2—5 mm., yellowish green or in wet places bright green, 

gregarious: stem simple: leaves on sterile plants 8-12 pairs (on fertile 

plants fewer), oblong lanceolate, apiculate r+ somewhat acuminate; bor- 

der hyaline, widening from apex to base except on inferior lamina, very 

wide at base of vaginant lamina; costa thick, sub-percurrent; cells small, 

81212», arranged in rows, densely chlorophyllose, sub-quadrate, more 

irregular in vaginant lamina, which is one-half to three fourths the length 

of leaf: flowers monoicous; male gemmiform, axillary; female terminal: 

fruit terminal; pedicel 6-10 mm. long, flexuous, yellowish-red; capsule 

green, sub-oval, unsymmetric, cernuous ; teeth red, inserted below the 

mouth, much introflexed, deeply split; lid red, conic-rostrate, one-half 

length of capsule; spores 12-16», usually 14 ». 
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Has.: California; near San Francisco (Bigelow, Bolander); San Gabriel 
and Pucdens (Allen). 

2. F. bryoides Hepwic: Musc. Frond. 3. 67. t. 29. 

BRAITHWAITE: Br. Moss-Fl. 1.71, t. 10 E.—SULLIVANT: Mosses U.S. 24.—LEsq. & JAMEs: 

Man. 81.—MITTEN: Jour. Linn, Soc. 21. 554, 

CoLt.: DRUMMOND: Musci Am, I. no. es in ae —SULLIVANT: Musci All. no. 185.— 

SuLL. & Lesq.: Musci Bor, Am. 1 ed. 1 

Plants small, gregarious or caieehai cespitose: stems simple or fas- 
ciculate at the base, ascending: leaves 3-many pairs, rather remote, 
lanceolate or oblong lanceolate, abruptly apiculate; border thickish, pale, 
usually conflnent with the excurrent costa; vaginant lamina one-ha 
length with brvader border, inferior lamina narrowed and decurrent; cells 
roundish - sacstag eee ssl 12-16 16-20 », in vaginant lamina 14- 
2020-24,,: flowers monoicous; male numerous, axillary, genmifonm, 
pedicellate, antheridia a small; female terminal, vaginant lamina 
of perigonial leaves broadly ovate, erose, that of the price leaves 
with a broad border: fruit terminal; seta red or purplish, 4-6 mm. long; 
capsule erect, oval or elliptical, brown; teeth cleft one- mattlenieh: navidad 
very scabrous; operculum conic rostrate, short, red ; calyptra cucullate ; 
spores 20- 

n the ground: aoa Macoun); New York (Barron, Peck) ; Hap ( 
New Jotsey ee ustin); Columbus and Cincinnati, Ohio (Sullivant); Rocky 
Mts. (Drummond); Sierras (Lemmon). 

Var. exspitans ScHimprrR: Syn. Tae 2 ed. 111. 
BRAITRWAITE: ei Mos Fl. 1. 72.—Lesq. z Rooroh Man. 82, 
F. Curnovii Mrrr > sie Linn. sod 21. 

: Plants 2. ee high, more ae oe the species, loosely cespitose 
in broad soft tufts, pale green: stems ranching sparsely by innovations, 
interwoven by rufous purple rhizoids: leaves with a prominent border 
ceasing at the minutely serrulate apiculus: capsule pale, 

Has.: Wet rocks, New River, White Mts., N. H. ( Prof. O. D. Allen). 

%. F. Closteri Austix: Bull. Torr. Bot. Club 5. 21, 
paprebgintee ely Muse. Suppl. 44. t.29.—Lesq. & JAMES: Man. 81,~Mritren: Jour. nn 
COLL: Avastin: he App. Suppl. no. 479. 

Plants very minute and almost nmlens, less than 1 mm. _— gre- garious: leaves two or three pairs, 

; Costa strong, ceasing below the 
ess irregular at margin and near apex; 815-20 p, those of the vaginant lamina 14-16 20-40 »: flowers monoi- cous or pseudo dioicous; male ge mmiform, attached to the female by rhizoids or separate, antheridium single : fruit terminal; capsule erect, 
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oblong, tapering gradually to the thick seta 15mm. long; operculum 
conic-rostrate, the beak only covered by the conic calyptra; teeth when 
dry strongly reflexed around the flaring mouth; spores 8-12 y. 

Has.: On the ground: Closter, N. J. (Austin). 

4. F. hyalinus Witson & Hooker: Jour. Bot. 1841. 89, t. 2. 

SULLIV ANT: Braap ane U.S. 24.—Icon. Muse. 34. t. 21.—Lesq. & JAMES: Man. 84,—MITTEN : 

Jou n. Soc, 21. 558, 
COLL. setae ANT: Musci. All. no. 180, 

Plants minute, 2-4mm. high, pale green, whole plant more or less 
hyaline, gregarious: stem simple or branched at the base: leaves 3-5 
pairs, upper much larger, very thin and soft, oblong-lanceolate, acute, 
entire, bordered by a single row of verv narrow elongate cells; costa 
none; vaginant lamina less than one-half length; cells large, 82-4868- 
100 », thin-walled, elongate-hexagonal, chlorophyll bodies few: flowers 

dioicous; male unknown; female terminal, two-leaved: fruit terminal ; 

seta 1-2mm. long; capsule oblong-oval, erect, thin; teeth closely articu- 

late, cleft to middle ; operculum rostrate, calyptra covering the beak only ; 

ae 14-20 ate 

ocky ledges at Bank Lick, near Cincinnati, Ohio (Lea, 1839; 
i. ere ee on ground in deep ravines near Painesville, Ohio ( Beardslee). 

5. F. incurvus SCHWAGRICHEN: Suppl. I, part 1. t. 49. 

eerste ee Moss-F1. 1. 69. t. 10 C.—J AMES: bitten Am. Phil. Soe. 13. 109.—LEsq. 

& JAMES: n, §2.—MiTTEN: Jour. Linn. Soe 557. 

Cou, : SULL. ners Musci Bor. Am, 2 ed, no. sie — AUSTIN: Musci App. no. 101, in 

part. 

Plants small, 2-5 mm. high, gregarious or sub cespitose: stem sim- 

ple, slender, ascending: leaves 4-10 pairs, straight or decurved, not 

imbricate, oblong-lanceolate to linear-lanceolate, - easeapeied border nar- 

row, almost or quite wanting at apex, widening at base; costa percurrent 

or sub-percurrent; vaginant lamina one-half length or more ; inferior lam- 

ina narrowed to the base; cells small, 12-1414-19», angular-rounded, 

of the same size but more irregular in vaginant lamina: flowers monoi- 

cous; male gemmiform, at the base of stems from which they sometimes 

separate (pseudo-dioicous) : fruit nian seta long, red, — cap- 

sule thick, oval, erect, cernuous or arcuate-incurved, pale brown ; oper- 

ulum prominent, conic-rostrate, rd teeth not deeply fisted. very 

scabrous; calyptra pale; spores 13- 

Has.: On rocks, especially aS not rare in Canada and s 
eng the Mi gi river ; collected also in Texas ( Hall) and vance 
ver 

Var. minutulus Austin: Musci App. n. 102. 

F. groggy a Musci All. no. “e aie Am. Acad. n . 68. t. 2A— 

s U. oe 24, n. Muse. 37. t. 24.— . & JAMES: gro 85. vee Jour, 

hy Soc. 2 
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CoLL.: Hooker & WILSON: eee a 1 a reg 39, 40. (aac Sulliv. ms.)—SuULLI- 

VANT: Musci All. no Ras . & Les ci Bor. 1 ed. no. 80 in part.— 
AUSTIN: Musci App. no. 

Plants minute: 1mm. or less high: leaves narrowly oblong-lance- 
olate, undulate; some or all narrowly bordered: capsule thin, erect or 
inclined. 

Hax.: On rocks; widely distributed in the Eastern States and 
Canada; eollacied also in California (Mrs. 8. R. Mann). 

Var. exiguus AusTIN: Musci App. no. 103. 
F, exiguus SULLIVANT: Mem. Amer. Acad. n, gs. 3. . t. 2 B.—Mosses U. 8. 2. —Icon. 

Muse, 36. t. 23.—LEsQ. & JAMES: Man. 84.—MITIEN: Jour. Linn. Soe. 21. 
CoLL.: SULL. & LEsQ.; Musci Bor. Am, 1 ed. nos. 79, ‘aw in part.—AUSTIN : "Muse, 

App. no. 103, 

Plants small : leaves without border except on vaginant lamina: cap- 
sule erect or waeee: operculum conic-rostellate. 

Has.: On rocks, Canada, central and eastern States: Colorado (Bran- 
degee). 

6. F. Ravenelii sre Mem. Amer. Acad. n. s. 4. 171. 
SUILIVANT: Mosses U. S.  24.—Teon. Muse. 39. t. 25.—Lesq. & JAMEs: 6 56 Mereaie 

gi 

CoLi.: SULL. ESQ. Wasi Bor. Am. 1 ed, no, 81.—2 ed. nos 102.— AUSTIN: Musci App. 
pl. no. 481. 

Plants minute, 2-4 mm. high, yellowish or dirty-green, gregarious : 
stem simple: leaves 2-10 pairs,! oblong-lanceolate, acute, minute ly-den- 
ticulate ; border none except in the vaginant lamina of the upper leaves 
of ner stems where it is broad, prominently and irregularly dentate ; 
costa flexuous, hyaline, percurrent;: vaginant lamina one- half length ; 
inferior lamina tapering, reaching the base; cells very small, Su, obscure, 
round quadrate, minutely papillose, each with about two papille: flowers 
dioicous; male plants very small, with 2-3 pairs of leaves: 
rarely with more than 6 pairs: fruit terminal ; 
lowish; capsule oval or oblong, 
nein et at base, with a 

seta 4-5 mm. long, yel- 
when dry urceolate, the cells protuberant ; 
short, inclined beak; spores 10 -13 py. 

p bricks or on the ground in wet l S ty Hill, ig ©. Gin Caneae, S. C. (Ra Ra venel) ; Massie, tis “Cr Bon h nell 

7. F. Garberi Lesq. & James: Proc. Amer. Acad. 14, 137 : 
AUSTIN: —— Torr. Bot. Club 7. 5.—Lesq. & JAMES: Man, 86.—Mitren: Jour. Linn. Soe, 21, 55: 

Plants aoe 1-3 mm. hi 
ple, rarely dichotomous: leaves 

gh, bright green, gregarious: stem sim 
4-8 

obtuse, rarely short- 
pairs, sometimes falcate, oblong, acuminate, the upper four times longer than broad, 

1SULLIVANT says (Icon. Muse. 39): “*7—15 (18—920 in st any plants with more than eight. Cf. Ieon. hae, . 3, M Sten my eo ipa meee res 3 
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margin minutely denticulate with doubly papillose cells; border none, 

except on the lower half of the vaginant lamina of the pericheetial leaves, 

where it begins abruptly and consists of two or three rows of larger, rect- 

angular-rhomboidal cells; costa flexuous, hyaline, ceasing below apex ; 

vaginant lamina one-half length; inferior lamina tapering to the base; 

cells small, 6-8 », obscure, round-quadrate to round-hexagonal ; flowers 

terminal, probably dioicous or pseudo-dioicous: fruit terminal; se 

equaling or exceeding the stems; capsule erect or sub-erect, elliptical, 

ale brown, red at the orifice; teeth are articulate, rufous at base, 

ange yellowish ; operculum -conic-rostra 

On trees, rotten wood, rocks a shells: Florida (Garber, J. 
Donnell Smith, Austin). 

8. F. Donnellii Austin: Bot. Gaz. 4. 151. 

Lesq. & JAMES: Man, 85.—MITTEN : Jour. Linn. Soe. 21. 557. 

Plants minute, 2-3 mm. high, dark green, gregarious: stem simple: 

leaves 3 or 4 pairs, the lower oblong-ovate, the upper much elongated, 

narrowly lanceolate, crenulate-serrate ; border none; costa ceasing just 

below apex; vaginant lamina one-half length; inferior lamina tapering 

and ceasing before reaching base, or reduced to a mere line; cells small, 

12-16 », angular and irregular, each witha single obscure papilla: flowers 

dioicious, terminal; antheridia 4-6, paraphysate; archegonia unknown: 

fruit terminal; seta very short; capsule unknown. 

Has.: Base of a cypress tree in a swamp, Caloosa, Fla. (J. Donnel: 

Smith, Austin). 

9. F. neh AE Wuson: Lond. Jour. Bot. (1845) 4. 196. t. 9. 

wee osses U. 8. 24.—Icon. Muse. 35. t. 22,—LEsq. & James: Man. 86.—MITTEN: 

Soir © pete es Sited ail no. 181.—SuLL. & LEsq.: Musci Bor. Am. 1 ed. no. 78.— 

2 ed. no. 99.—AUSTIN: Musci App. Suppl. no. 480. 

Plants small, densely gregarious, bright green: stems simple or 

branched, sometimes with an innovation just below seta, fertile 1-2 mm. 

high, sterile es leaves 4-12 pairs (the fertile stems with rarely more 

than 6), the lower oval, the upper oval-oblong, obtuse, entire; border 

none; costa barely reaching the apex, or vanishing below it; vaginant 

lamina two-thirds length; inferior lamina tapering and ending above 

sion cells pellucid, round hexagonal, distinct, 10-14: flowers dioi- 

cous, terminal; antheridia 4-6, paraphyses few: fruit terminal; seta 

light yellow, 2-3mm. long; capsule thick, oblong, obconic at base; teeth 

short, orange below, divisions aa granulose ; operculum conic, beak 

very short; spores large, 20-26 » 

Has.: On wet rocks or stones: vie agalga Pa. (James); Ohio, 

Cincinnati (Lea),Sugar Grove (Sullivant), Clifton, Clarke county, (James) ; 

Canton, II. ( Wolf); eee ( Hall). 
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10. F. osmundoides Hepwia: Sp: Muse. 153. t. 40. 
BRAITHWAITE: Br. Moss-F1. 1, 73, t.11. A.—SULLIVANT: Mosses U.S. 24.—LEsQ. & JAMES: 

Man. 87.— Mirren: Jour. Linn. Soc. 21. 558. 
CoLL. : DRUMMOND: Musci Amer. I. no, 112.—SULLIVANT: Musci All. no, 179.—SuLL. & 

LEsQ.: Musci Bor. Am. 1 ed. no. 86.2 ed. no. 109.—AUSTIN: Musci 

Plants of medium size, 1-5cm. (rarely even 8-10cm.) high, more 
or less densely tufted, frequently matted by the brown tomentose rhiz- 
oids, olive- or dark-green: stems simple or branched below: leaves 
numerous, approximate, not imbricated, increasing in size toward the 
apex of stem, sometimes crisped when dry, oblong-lanceolate, serrulate 
especially towards the apex; border none; costa vanishing just below the 
rounded, apiculate apex ; vaginant lamina 4-% length; inferior lamina 
narrowing slightly toward the base, not decurrent; cells large, 12-24 « 
16-82 », oval-hexagonal: flowers dioicous, terminal: fruit terminal; seta 
yellowish to dark-red, }~1cm. long; capsule sub-erect or inclined, light- 
to red-brown, oblong; the conical operculum with its long, acicular, 
straight (rarely bent) beak equaling the capsule; calyptra plurilobate at. 

; Spores 20-28 »,. 

Has.: Common in all situations: Lower Canada, Eastern and Cen- 
tral States; White Fish Bay, Lake Superior (Gillman); Grandfather Mt. (Sullivant); Rocky Mts. (Drummond). 

11. F. rufulus Brucu & Scurmprr: Bry. Eu. Fiss, Monog. Suppl. IL. t, 102. 
SCHIMPER: Syn. Muse. 1 ed.106.—2 ed. 120.—MILDE: Bry. Siles. 84.—BrarrHwalteE: Br. Moss-Fl. 1. 74, t. 11 B 
F. ventricosus LEsQUEREUX: Mem. Cal. Acad. 1. 7.—8ULLIVANT; Icon. Muse: Suppl. 45- t. 80.—WaTson: Bot. Calif. 2, 74.—Lesq. & James: Man. 84,—Mrrren : Jour. Linn. Soe. 21. 556, 

Plants large, robust, 2-5 cm. high, loosely and widely cespitose, black- 
ish below, the young branches dark green: stem erect, branching dichotomously at the base, the branches simple or sparingly divided, with rhizoids among the leaves: leaves numerous, crowded, somewhat imbri- 
cate, cultriform or scalpelliform, entire; border thick, reddish, ceasing just below the apex; costa strong, percurrent; vaginant lamina 3-3 length, ventricose, margin flexuous near apex; inferior lamina tapering 
regularly to the base ; cells thick-walled, polygonal, 8-12 « 8-16 »: flow- ers dioicous, terminal; male plants shorter: fruit terminal; seta short, scarcely exceeding the leaves, thick; capsule thick, erect, elliptical, pale below, reddish above; teeth erect, coarsely articulated, upper portions spirally thickened; operculum short-conic; calyptra cucullate; spores oval, large, 24-32 Ps 

: 
Has.: On submerged ks i : : ; 

lander); Silver Creek, Grama { a Mendocino City, Cal. (Bo- 
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Columbia College Herbaria.' 

Nels BRITTON, 

The botanical collections ra Columbia College have been 
accumulating since about the year 1820, a few specimens 
indeed bearing still earlier dates. These oldest were amon 
the first plants collected by Dr. Torrey, and were the nucleus 
of the Torrey herbarium. During Dr. Torrey’s . 
with the College, from 1860 to his death, in 1873, specimens 
accumulated very rapidly, but were nearly all Slacied by 
him and mounted under his direction. “In 1874 the very 
extensive collection of the late Professor Meisner, of Basle, 
Switzerland, specially rich in South American, Asiatic and 
Australian cama and supplementing the Torrey herbarium 
to a remarkable degree, together with the herbarium of Dr. 
A.W. Chapman, of Florida, containing nearly all species 
described in the ‘‘ Flora of the Southern United States,’’ were 
purchased by Mr. John J. Crooke, of New York, and pre- 
sented to the college. At this time and until about three years 
ago the collections were under the care of Mr. P. V. LeRoy, 
who acted as curator. Nearly all his time was spent in 

t 

specimens obtained through purchase or exchange. About 
two years since the personal bryological collection of the late 
Mr. C. F. Austin was cost ga It contains all of Austin’s 

es of mosses and some of his Hepatic, though unfortun- 
ately the bulk of his bepatological material was allowed to 
leave the country. 

Until the autumn of 1878 the college herbarium was located 
ina buildin x on Madison avenue, which was occupied also 
by several of the professors. This was at that time torn down 
and replaced by a new building erected for the department 
of arts, and the botanical collections were transferred to 
another old building, where they remained until last autumn. 
Neither of these ancient edifices were fire-proof. Indeed, it 
was well known that nothing could save them in case of fire, 
and the utmost anxiety was felt by those who had the preser- 
vation of the vast botanical collections at heart. 

On the completion, last year, of the new library — 
one of its rooms was assigned to the botanical department. 
Its furniture was completed in November last, and the task 

1Read before the Botanical Club of the A. A. A. S,, Buffalo meeting, 1886. 
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of transferring the herbaria was at once begun, and is now 
practically completed, though much work in arranging and 
distributing specimens is yet to be done, and for the first time 
these invaluable scientific collections are secure. It is too 
soon to say that this disposition will be final. It isolates the 
plants from the other natural history collections in the museum 
building on Fourth avenue, and when this shall have been 
extended it may be deemed wise to deposit the herbaria in 
the extension, and thus bring them close to the museums o 
geology and paleontology containing Professor Newberry’s 
immense collections in paleo-botany. The present disposi- 
tion makes them absolutely secure from fire, which is a source 
of great satisfaction. 

€ room now devoted to the botanical collections is sixty 
feet long, twenty-two feet wide, and sixteen feet in height. 
It is lighted by day through large, high windows at each end, by the incandescent electric light during evenings and gloomy 
weather, being an expansion of the system used throughout 

two plate glass doors opening the entire height, secured by the Jenks’ lock and fitting very closely to exclude dust. There 
are forty-eight compartments to a case, each six inches in 
height in the clear, separated vertically and laterally by one- half inch oak boards. This height gives the greatest economy of room consistent with stacking the specimens without fear 

are strong enough for this arrangement. In the botanical 
arrangement, the sequence of orders and genera of Phanero- 
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gamia strictly follows that of Bentham and Hooker's ‘‘Genera 
Plantarum.” The arrangement of species is geographical, 
and all the American ones are put in special genus and spe- 
cies covers and placed alphabetically. If there are speci- 
mens of plants native or naturalized in America, from other 
regions, they are put in the same cover as the American speci- 
mens for comparison. American genera of more than four 
species are given species covers and the genus cover dis- 
pensed with; genera of four or a less number of species are 
placed in a single genus cover. It may be objected that the 
alphabetical arrangement is unscientific, as it destroys natural 
relationships, but the advantage of easy reference overbal- 
ances this disadvantage, and while studying a genus it is a 
small undertaking to group the species temporarily in any 
desired order. e arrangement of genera of the crypto- 
gamous groups is also alphabetical, and the American species 
are similarly distributed. Each second or third compartment 
is supplied with a pasteboard cover, hinged so as to drop 
down over the exposed ends of the sheets. To this is attached 
the name of the order, printed in large, black letters, and the 
names of genera to be found in the compartments. As the 
fronts of the cases are glass, it may be seen exactly where 
any genus is located before opening the door. Atter much 
hesitation it has been determined to unite all the separate col- 
lections into a single great botanical series. This brings all 

the specimens of a kind together, and appears to be the most 

advantageous arrangement. As it is important, however, to 

know the origin of each specimen, each sheet is appropriately 

stamped, and the Torrey herbarium, in particular, is carefully 
identified. 

The botanical library is placed around the walls at one 

end of the room; it comprises about 2,000 bound volumes 

and an equal number of pamphlets, and is rapidly increasing 

in bulk. Books on general science, such as the American 

Fournal of Science, etc., are on the main college library floor, 

but can be obtained in five minutes through the aid of a tele- 

phone, a page and an elevator. Woods, fruits and miscel- 

laneous botanical material, microscopical preparations, etc., 

are placed in drawers or in wall cases. Large working tables 

in each end of the room complete the equipment. 
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Notes on Umbellifere of E. United States. I. 

JOHN M. COULTER AND J. N. ROSE. 

(WITH PLATE I.) 

Our species of Umbelliferae have always been more or less 
perplexing, chiefly on account of the attempt to discriminate 
them without mature fruit. For this reason, it has seeme 
to us a helpful thing to take up certain Umbellifere and pre- 
sent characters that can be used with reasonable certainty. 
It is well known that the best characters are obtained from 
the mature fruit, hence it is safe to give as general advice 
that no attempt be made to determine species of Umbellifere 
in its absence. Of course there are certain forms that can be 
recognized without fruit, but the rule holds good. The fruit 
should be examined both as to its surface and transverse 
section, and these taken together furnish reliable characters. 

also be developed in the intervals between the five primary ribs. Thin transverse sections should be made as near the middle of the carpel as possible, and the varying number, _ 

be found to furnish most satisfactory characters. In figure 2, a indicates the oil-ducts, 4 the seed section, ¢ the pericarp, @ 

indicating their position in the absence of surface appearance. 

may be called “strengthening cells” for convenience. ad 4 the Sorte aoe of notes all the species east of the ‘A meridian will be illustrated, at | beet section of the carpel. alec 
SANICULA L.—Fruit ] i 

: globular, covered with hooked ae carpels without ribs, each with 5 oil-ducts (2 ven- al and 3 dorsal) (figs. 1, 2 and 3)-—One to three feet high, 



1887. | 3 BOTANICAL GAZETTE. 13 

with 3 to 7-parted leaves ; radical long-petioled ; cauline short- 
petioled or sessile; their divisions sharply cut and serrate. 
Involucre and involucels few-leaved. Flowers greenish or 
yellowish. May to August. 

1, S.Canadensis L. Spec. 235. Leaf-divisions 3 tos: sterile 
flowers comparatively few, short pedicelled: style shorter 
than prickles: oil-ducts mostly large, occupying nearly the 
whole thickness of the pericarp ; seed-section deeply sinuous 
in outline (figs. 1 and 2).—Common throughout the region. 

2. S.Marylandicea L. Spec. 235. Leaf-divisions 5 to 7: 
sterile flowers numerous, longer pedicelled : style much longer 
than prickles: oil-ducts smaller, in thicker pericarp; seed- 
section nearly entire (fig. 3 ).—Common throughout the region, 

strongly toothed or cleft. Involucre and involucels few- 
leaved. Flowers white. May to June. 

1, 0. longistylis DC. Prodr. iv. 232. Slightly pubescent or 
smooth: styles slender, nearly as long as the ovary (not the 
fruit): seed-section deeply and broadly concave (figs. 4 
and 5 ).—Throughout the northern states and westward, 

2. 0. brevistylis DC. Prodr. iv. 232. Villous pubescent: 
styles conical, very short: seed-section less deeply and more 
narrowly concave (fig. 6).—Throughout the northern states 
and southward to N. Carolina. It is a question whether the 
specific name O, dulcis Raf. may not have the prior claim. 
The western O. nuda Torr. has the seed-section still less con- 
cave and strengthening cells less developed and well repre- 
sents a third member in the series as here arranged. __ 

CONIOSELINUM Fisch.—Fruit oblong, flattened dor- 
sally, smooth: carpels with 5 prominent primary ribs, the 
lateral ones extended into broad wings; oil-ducts I to 4 in the 
intervals, 4 to 8 on the commissural side; seed slightly con- 
cave on the inner face (figs. 7 and 8).—One to five feet high, 
sometimes smaller, smooth. Leaves 2 to 3-pinnately com- 
pound, with inflated petioles. Involucre and involucels few- 
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leaved, the former sometimes wanting, the latter awl-shaped. 
Flowers white. August to October. 4 

1, €.Canadense Torr. & Gray, Fl.i. 619. Leaflets pinnat- — 
ifid: lateral wings nearly as broad as the seed; oil-ducts 2 
or 3 in the intervals, sometimes 1 or 4.—-Swamps and cold 
cliffs from Vermont to Minnesota and northward, also south- 
ward along the high mountains to N. Carolina, and in Indiana.’ 

The discovery of a quantity of fine fruiting specimens has 
enabled us to make a careful examination of fruit characters. 
Bentham & Hooker have referred this species to Selinum, 
which is characterized by single oil-ducts in the intervals, 
rarely 2. Their decision, however was based upon imma- 
ture fruit, while our recently collected specimens show 2 and 
3 to be the usual number of oil-ducts in the intervals, some- 
times 1, and rarely 4. This fact would put the species in 
Ligusticum as defined by Bentham & Hooker. Its char- 
acters of broad lateral wings, inflated petioles, and pinnately 
compound leaves, however, make it so distinct from our own 
Ligusticums that it seems proper to retain the genus Conio- 
selinum for this species. Possibly Conioselinum Fischeri is 

Angelica group than to the Selinew. In fact, its broad lateral 
wings and only somewhat prominent dorsal and intermediate 
ribs at once separate it from Selinew and include it among 
Angelicee even to a superficial observer, a relationship which 
the minute structure of the fruit confirms. It is a question 

angelica in a single genus. The only characters which serve to separate it from them are the much more dissected foliage (which does not count for much) and the absence of prom- 

cially conspicuous under the lateral ribs. These characters can be made to separate Conioselinum from the other mem- bers of the Angelica group, but whether they should be con- sidered generic or sub-generic is a matter of doubt. It seems best for the present to consider this enus as intermediate in its characters between Selinex and ngelicez. 
1BoTANICAL GAZETTE, xi, 338, 
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v 
ERIGENIA Nutt.—Fruit much fattened laterally, nearly 

round, notched at base and apex, thin between the incurved 
carpels, smooth: carpels very thin-walled, with 5 small pri- 
mary ribs; oil-ducts one to several in the intervals, 9 to 11 
on the commissural side, which is drawn out (neck-like in 
section) into the narrow commissure; seed-section deeply 
two-lobed on the inner side, longitudinal section semilunar 

(figs. 9 and 10).—Low, diffuse, glabrous, from a deep round 
tuber, in early spring. Leaves ternately decompound, seg- 
ments oblong. Involucels foliaceous. Flowers white. 

1. E.bulbosa Nutt. Genera, i. 188. Spanorso high: leaves 
radical except those subtending the imperfect umbels.—W. 
New York and Pennsylvania westward into the Mississippi 
valley. 

CRYPTOTENIA DC.—Fruit linear-oblong, flattened 
laterally, somewhat grooved at the commissure, smooth: car- 
pels with 5 small obtuse primary ribs; a single oil-duct 
beneath each rib and in each interval, 2 to 4 on the commis- 
sural side, which also contains two bundles of strengthening 
cells (in addition to those of the carpophore) besides those 
subtending each rib; seed-section roundish, slightly concave 
on the inner face (figs. 11 and 12).—One or two feet high, 
smooth. Leaves thin, 3-foliolate. Involucre none; involu- 
cels minute or none. Flowers white. June to September. 

1, C. Canadensis DC. Mem. Umbel. 42. Leaflets large, 
ovate, 2 to 4 inches long, pointed, doubly serrate, lower ones 
lobed: fruit often becoming curved.—Canada to Minnesota 
and south to N. Carolina and Mississippi.—In this species the 
carpellary walls have two distinct layers, the outer being almost 
made up of the very broad bundles of strengthening cells, the 
inner composed of a single layer of large parenchyma cells 
set palisade fashion, and in which the oil-ducts always occur 
(fig. 13). This peculiar character, differing from any other 
umbellifer studied, serves to strengthen the position of Cryp- 
totenia as a genus distinct from Pimpinella, to which Bentham 
and Hooker consider it too closely allied, as in Pimpinella 
there is no such inner layer and the bundles of strengthening 
cells are very small and widely separated. 

EXPLANATION oF PLATE I.—Fig. 1. Fruit of Sanicula Canadensis. 
Fig. 2. Section of carpel of same: a, oil-ducts; b, seed section: ¢, pericarp; 

Fruit of Osmorhiza longistylis. Fig. 5. Section of carpel of same. Fig. 6. 
Section of carpel of O. brevistylis. Fig. 7. Fruit of Conioselinum Cana- 

qn 
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Canadensis. Fig. 12. Section of carpel of same. Fig. 13. Section of car- 
pel wall ofsame. Figs. 1 and 42}; 7,9 and 11 5; transverse sections 

. 

BRIEFER ARTICLES. 

Death of Dr. Wigand.—By the death of Prof. Albert Wigand, of Mar- 
burg, Hesse, the scientific world has lost a strong and able friend. He 
died in Marburg, October 22d, after a severe illness, at the age of sixty- 
five years. For many years he has held the position of professor of 
botany and director of the botanical garden connected with the univer- 
sity of that place. Being the only professor of botany in the university, 
his work was naturally subdivided; as director of the garden and lec- 
turer in the pharmaceutical institute and of general botany, he had not 
much remaining time to devote to any one branch of the science, as 
80 many German professors have done. Hence his name is not so well 
known to American scientists. Many of them, however, know him as 
one of the last of the German botanists who may be said to belong to the 
old school. In fact, it was his lot to live during one of the transition 
periods of science, and he was among the few who refused to fall in with 
the general current. He suffered from this more or less by the isolation 
which such conservatism always brings, but in no way did this serve to 
diminish his ardor for his work, or his usefulness in leading others to an 
enthusiasm in the pursuit of truth in a degree which few teachers are 
able to reach. Among the evidences of the former are numerous works 

lin, and Pfeffer of Tiibingen. Whatever may be said concerning his 
peculiar views on certain points, it is quite certain no teacher could 
have been more careful and conscientious in presenting them to his hear- 
ers, simply as his own views, in carefully distinguishing between mere 
theories and established facts. Certainly none who ever came within the 
radius of his influence can doubt the sincerity of his character, his devo- 
tion to truth and entire consecration to its interests.—EMILy L. GREGORY. 

The Genus Iris.—It is well known to botanists that Professor Michael 
Foster, the distinguished physiologist of the University of Cambridge, has 
for several years paid particular attention to the genus Jris, has in culti- 
vation all the species and varieties he has been able to obtain, and has carefully studied the principal forms from seedling states through their whole development and in critical cases from generation to generation. 
He may be supposed now quite thoroughly to understand the Old World 
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species; and those of North America have not been neglected. But sev- 

eral are still in doubt or obscurity; and few of them, even those of the 
Atlantic States, have been sufficiently studied alive, although this is nearly 

indispensable. Professor Foster, according to the wishes of botanists who 

recognize the need of the undertaking and his unequaled fitness for it, is 

disposed to undertake an elaboration of the species; and he has appealed 

to me for aid in the difficult matter of procuring ripe seeds or living 

roots of certain American species and forms which are not in his exten- 

sive collection. He particularly wants I. tridentata and I. tripetala from 

the Atlantic side of our continent, I. Hartwegi, I. Beecheyana, I. macro- 

siphon, as well as two recent species of Watson, I. tenuis and I. bracteata, 

from the western portion. For these and for any other rare or local 

forms—for all wild Irises, except our common eastern species—an appeal 

is now made. Seeds and roots contributed to the botanic garden of our 

Cambridge will be thankfully received and cared for, and a goodly por- 

tion promptly transmitted to Professor Foster in Cambridge, England, 

where we may expect them to be fully investigated. For, in a letter to 

me Professor Foster writes, “I do not like to come to any conclusion 

about a plant until I have had it under my eyes alive, and know its whole 

story from seed to seed again. I mean I do not feel that I have really got 

hold of the form until I have done this, though of course one can learn a 

good deal short of that. Hence I am anxious to get hold of living plants. 

Your North American forms are most interesting when the morphology 

and geographical distribution are worked together, and in connection 

with the Asian forms. 

Note that seed, to be of any good, should be thoroughly ripe; and 

that living roots are in best condition for transmission in early autumn. 

ASA GRAY. 

On petiolar glands in some Onagracex.——At a recent meeting of the 

Academy of Natural Sciences of Philadelphia, Mr. Thomas Meehan 

remarked that stipules were unknown in Onagracez, but in Ludwigia 

(Isnardia) palustris there were two minute conital gelatinous glands, at 

the base of each leaf, that appeared to be stipular. They existed in series 

of specimens representing the Atlantic and Pacific coast, and from 

Europe, those from California being larger than in specimens from other 

localities. They are found in all the species of Ludwigia and Juggivea 
that he had been able to examine. In these they appeared petiolar rather 

than stipular. In the dried specimens of Circea a dark spot indicated 

the position occupied by the glands in other species. They mostly varied 

in form and exact position with the species, and only for having been 
wholly overlooked by describers might have aflorded some good specific 

characters. The discovery he regarded as interesting, as confirming the 

views of those botanists who had brought Turneracew, in which the peti- 

olar glands were known to exist, in close relation with Onagrace. 

2 
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In the specimens of Ludwigia palustris, dried to exhibit with this 

communication to th d ny? ingle capsule only exam- 
ination, projected the seed into his face while the capsule was being 
examined with a lens, indicating a projecting power not before known 
to exist in the species—T. M. 

The Square Bamboo.—Some of our readers may remember an article 

in Nature, for August 27,1885, giving some account of the square-stemmed 
bamboo, which has recently been brought to light by Dr. Macgowan, who 
sent a notice of it. and also some living plants, to Kew. It appears to be 
a veritable species and not a monstrosity. Most of what is known about 
it is recorded by Dr. Macgowan, a medical missionary who has long lived 
in China, in the Chinese Recorder, April, 1885 and 1886. “It grows wild 
in the north-eastern portion of Yunnan, on the sequestered mountains.” 
Dr. Macgowan last summer sent a. beautiful cane made of it, with silver 
mounting, on which the name of Gray is inscribed in Chinese characters, 
and the interesting present reached the botanist to whom it was pre- 
sented on the morning of his seventy-sixth birthday. 

y, cut across for 

EDITORIAL. 

Tue Boranicat GAZETTE extends its best wishes to botanists for the 
new year and expects to record a year of unusual activity among American 
botanists. It is a time for good resolutions, and botanists should not be 
behind in this matter. The GazerrE has made more good resolutions 
than ever before, but to carry them all out must depend in a large meas- 
ure upon the hearty co-operation of fellow workers. The various asso- 
ciations of this country and our botanical periodicals have brought us 
together in a compactness of organization and friendliness of feeling that 
is the promise of great things. The resolution we would like to have 
each botanist make with the new year is to do some good work and see 
to it that none of it goes unrecorded. Our various departments furnish 
ample room for all forms of communication, large or small, formal or 
informal, and we want botanists to use them. We will try to keep our 
readers abreast of the work in this and other countries, but we want their 
€o-operation in every direction. We would call attention to the depart- 
ment of “Notes and News,” and ask all botanists to send us any un: published scraps of information they may meet concerning the work 
or movements of botanists. Among “Open Letters” we would give place to any expressions of opinion, or any discussion that may be of general interest. In short, we welcome all botanists to all departments of the 
GAZETTE, excepting the editorial, and even that can be freely discussed in 

any must feel absolute freedom in applying for space, and no one need complain of a failure to obtain a reasonable hearing, 

Git et eS 

Si a aw meena ote 
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PROBABLY no former report of the U.S. Commissioner of Agriculture 
has contained such a hopeful outlook for applied botany as that for 1886. 
Commissioner Colman deserves the credit of having brought this phase 
of agriculture into prominence as a subject of economic importance mer- 
iting development. His well chosen words in the report regarding the 
study of forage plants, the parasitic diseases of plants, and the biology of 
forest trees, as prosecuted during the past year, and the need of more 
ample provision for their continuance, will meet with the most hearty 
approval of every botanist who is interested in seeing the results and 
the methods of science turned to the service of the cultivator. 

OPEN LETTERS. 

Mr, C. G. Pringle. 

On the twenty-seventh of November for a few hours I had the 
pleasure of the company of Mr i 

He thinks it is a rough, dangerous way to live, some m 
ople who would not hesitate to kill him merely for his clothes, still he 

is full of enthusiasm likes ork. pe fascination 
in finding new things as well as in meeting with old friends among his 
plants. Mr. Pringle appeared in good health and spirits. The time 

d too quickly to hear all he had to tell of his journey and his 
acquaintance with botanists in various parts of America. 

Michigan Agricultural College. ( W. J. BEAL. 

Herbarium Case. 

In the herbarium case which was constructed for the Ark. Ind. Univ., 

, Maine. F. L. Harvey. 

Dr. Edward P<Imer. 

Dr. Edward Palmer has just returned from Guadalajara, Mexico, 
where he has made a large and valuable collection of plants, which he 
will proceed to distribute among his atrons as soon as possible. He has 

for cultivation in the arid districts of Texas, New Mexico and Arizona. 

Washington, D. C. GEORGE VASEY. 
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CURRENT LITERATURE. 

House Plants as Sanitary Agents; or, the relation of growing vegetation 
to health and pao comprising also a consideration of the subject 
of practical floriculture, and of the sanitary influences of forests and 
lantations. By J. M. Anders, M. D., Ph. D.,etc. Philadelohia: J. B. 
ippincott Co., 1887. 12°, pp. 334 

Dr. Anders is already known to many of our readers, through his 
papers on this subject in the American Naturalist and elsewhere. The 
present book is an amplification (we had almost said a diffusion) of those 

papers, with suitable changes and additions. The theses of the book are 
that house plants act as sanitary agents by (1) adding moisture to the air 
by transpiration ; (2) producing ozone; (3) by their positive therapeutic 
value in certain diseases; (4) by their appeal to the esthetic side of our 
nature. The latter claim no one will dispute. But it is not clear that 
house plants materially affect the quantity of ozone in the dwelling, nor 
do the experiments of the author at all demonstrate this. Indeed they 
seem to be rather indefinite, and read too much like experiments carried 
on to prove a previously assumed theory. Equally questionable also is 
the therapeutic value of ordinary house plants. The conclusions from 
the facts are not necessary ones, because of the innumerable opportuni- 
ties for the action of other causes. It is well known how difficult it is to 
determine the therapeutic value of a substance administered directly; 
how much more to determine the value of one factor in a patient's” 
environment! 

We may concede the value of house plants in increasing the percent- 
age of moisture in the air of a room, but it is questionable whether the 
effect of forests is appreciable in this direction. Indeed the whole ques- 
tion of the influence of forests on climate must be considered as yet 
problematical. Throughout the book the author has shown himself pos- 
sessed by his subject, and he has ransacked every nook and corner to 
find support for his main idea. The reader must, therefore, estimate for 
himself the relative values of the authorities quoted, and must take with 
a grain of allowance many of the deductions. 

Aside from slack proof-reading, the book is well manufactured. 

Zur Systematik der Torfmoose, von Dr. Julius Roll in Darmstadt. Separat- Abdruck aus Flora, 1885, 1886, 8°. pp. 108. 
We have already noticed the 

in Flora (see this journal, 1886, 
pamphlet form, and 
ber, describe the ori 

p. 127). It now appears as a reprint in 

from it may not be confused by this alteration. : The author first establishes what can hardly be controverted, viz the great variability of the characters used for specific distinctions, and 4 

a ale 

"a 

publication of this work as it appeared — 

unfortunately re-paged. We shall, in the next num- | 
original paging, so that those who have occasion to quote 4 
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insists that the peat-mosses (Sphagna) do not show either constant species 
or typical forms, the intermediate forms being of equal value with the 
so-called typical forms. Instead of the present so called species, he would 
therefore establish “form-series” (Formenreihen), which should be dis- 
tinguished by the most easily recognizable characteristics. Since these 
distinctions between form-series would be at best et tara he thinks 
they should be settled by a committee of sphagnologis 

The bulk of the paper is made up of the pn and arrange- 
ment of such form-series as seem to him best characterized. Almost an 

under Sphagnum acutifolium Ehrh, (in part !) are placed twelve varieties and 
thirty-seven forms! Now as a matter of biological research this is all very 

well, and it certainly shows exhaustive study on the part of the author, 
not only in the closet but in the field. But as a practical system of class- 
ification we can not see that it isa marked improvement upon previous 

works. Every systematist surely regards his species as a series of forms 
more Closely related to each other than to those of another form-series. 

But few would hold that these forms are sufficiently fixed or permanent 

to be worth describing, and still fewer will believe that they are definite 
enough to be recognizable by others. And this last is the sole object of 

! descriptive botany 

a of Canadian Plants. Part I11.—Apetale. John Macoun, Do- 
nion Botanist. Geol. and Nat. Hist. Survey of Canada. 

his part completes the exogens andthe first volume of this fine cat- 

alogue. The Gymnosperms are in their proper place, and the genus 

Salix (of which there is, of course, a large display of species) shows the 

help of Mr. Bebb, as do all the rest of the Apetali the assistance of Dr. 

Gray and Mr. Watson. A large portion of this part is taken up with 

additions and corrections to former parts, and a complete index places 

this volume in a most compact shape for use. Prof. Macoun is to be con- 

gratulated upon so successful a conclusion, and has the wishes of Amer- 

ican botanists that the second volume may not be long delayed. 

Die Formen der Bakterien und ihre Beziehungen zu den Gattungen und 

Arten. Von Dr. Ferdinand Hueppe. Wiesbaden: C. W. Kreidel. 

1886. 8°. pp. 152. Illustrated. 

It is as essential in bacteriology, as in other departments of natural 

Science, to possess a solid morphological basis in order to y inter- 

pret physiological and biological data. So much study is at present 

devoted to questions of great pathological moment that utilitarian and 

scientific interests alike suffer for want of well established fundamental 

conceptions of the morphology of bacteria. In this work trea ating of 

“forms of bacteria and their relation to genera and species,” the author 

proposes to suppy the need, so far as present information permits. 

he work is dedicated to Drs. Ferdinand Cohn and Anton DeBary, 
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and historically is mainly concerned with the growth of bacterial concepts 
from the time of Cohn’s Untersuchungen to DeBary’s Vorleswngen, 1872 to 
1886. A few words are given to the early history of the subject, begin- 
ning with Leeuwenhoek, the discoverer of bacteria (1675), after which 
the epoch-making classification of Cohn (1872) ushers in the discussion 
of the comparative value of natural-history species, form species and phy- 
siological species. 

The readiness with which certain bacteria pass from one form to 
another early attracted attention, and shook the belief in specific distinc- 
tions, raising the question, if various forms were not simply phenomena 
of growth, and if all bacteria should not be relegated to a single species or 
genus. The subsequent idea of monomorphic and pleomorphic forms 
led to expansion of the bacterial concept, and reinstated the idea of the 
existence of genuine species. Variability, the modifications due to change 
of function and of food supply, the significance of zodgleea, the several 
classes of growth-forms, and the formation and germination of spores, 
successively receive attention, followed by a classification of genera on 
the basis of fructification, and a discussion of the phylogenetic relation- 
ship of ia. 

Such in brief is the outline of the work. Only a consultation of the 
work itself, however, can adequately reveal the full yet careful handling 
which the subject has received. It is an excellent treatise, and will prove 
a welcome one to a wide circle of readers and students. 

r-——_—, 

NOTES AND NEWS. 

~ es CAROLINIANA Eng. is figured in Gardeners’ Chron idle, December 

Mr. Matsumura, professor of botany in the Imperial University of Japan, is a pupil of Dr. Sachs. 
_WE ARE ABLE to give, in the present number, a short account of Dr. Wigand as a botanist and teacher, from the pen of one of his pupils. R. T. J. W. Burcess has published in a quarto pamphlet of 10 pages (reprinted from Trans, Roy. Soc. Canada), recent additions to Canadian Filicinez, 

WORK on the “Fresh-water Alge of the United States,” by nips cg Wolle, is in press. It will contain 15C plates, with over 

fia oepe teens FUNGUS (Puccinis ballata), during this last autumn, has revalent in parts of England, i t ina market garden being prone off by <i Sha pia nandenne: Cas: E. Bessry describes (Am. Nat., Dec., 1886,) Psoralea tenui- flora as “another tumble-weed,” occupying « ite Sey tee ae f the perp si! in 8. Nebraska, in great om," cope dr ad R. Paut Mortuter, of Neuchatel, Switzerland. is d ad. He was the founder of the Swiss Botanical Society, and hsb. the toner’ fb i 
: : ein remembered in a familiar genus of fungi. ee ' 
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PRoFEssorR RopoLFo LANctantA, of Rome, delivers a course of lectures 
on Roman archeology at the Johns Hopkins University during January, 
the second one of which is devoted to the flora and parks of ancient 
ome. 

THE FACT that some ovaries swell and ripen without ripening seed 
finds an explanation in the suggestion that the pollen-tube lives as a 
parasite upon the cells of the style, and so causes an extra flow of nour- 
ishmen 

H. N. Ripiry has concluded his list, in the Journal of Botany, of the 
monocotyledonous plants of New Guinea, collected by Mr. H. O. Forbes. 
ew species abound, interesting among which are tivo new palms, and 

two new screw pines. 
THE Encuisu fungus forays for 1886 proved less successful than usual, 

owing to a scarcity of fungi and unpropitious weather. The Essex Fiel 
Club appears to have done the best, although the two days’ search had to 
be made under umbrellas. 

Drues AnD MeEpicrnes for September, No. 2 of Vol. 2, has recently 
appeared, and, as heretofore, is a mine of botanical and medical informa- 
tion. The last part of the article on Magnolia, the first on Lobelia, and 
all on Asimina, fill up the number 

Dr ER, U S. N., has been verifying and extending the re- 
searches of Hueppe and Lister on the microbe of lactic acid fermenta- 
tion, which he thinks has to do with the souring of milk, while Laurent 
of Belgium has been studying the microbe of bread fermentation, called 
Bacillus panificus. 

THE AMERICAN (formerly Michigan) Horticulturist has been merged 
into the Pypular Gardentng. Under the editorship of Mr. Charles W. 
Garfield, the eminent horticulturist, it was a valuable journal, giving 
promise of future growth and usefulness, and his dismissal was a calam- 
ity from which it did not recover. 

now out of print. We hope that the demand for this excellent work will 
encourage the author to prepare a third edition. 

fourth lecture being devoted especially to plants. 
__IN A PAPER read at the recent Potato Tercentenary Conference, pub- 
lished in Gardeners’ Chronicle, Dr. J. G. Baker states that the five distinct 
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THE FIRST annual report of the forest commission of New York for 
hi published a short time since, contains, besides other valuable mat- 

Tr, an appendix giving a _ of works on forestry to be found in ten of 
the chie var of the country, ebestinn thirty-six pages, and nearly a 
hundred and fifty : additional titles of magazine articles 

the stb Pet of Puccinia coronata when mounted in water. When 
be vite wed the — — with great distinctness. 

GE American walnuts (Juglans nigra) are growing near 
London, aoodeding to : ‘sonegapoudant of the Gardeners’ Chronicle, which 
meen 29 inches each in cir rcumference, at four feet from the ground, 

con nearly the same size for fully fifteen feet upward, the total 
height of the trees being between ~ and 400 feet. This exceeds the size 
of eis dese mentione in Michau 

ers at hemo leave mec foot lon ng. A plan the conservatory 
of Cornell University has leaves about half as oe but it is found difhi- 
cult to kee m sufficiently free from unicellular a ne sedi- » 

Mr. KNow tron has (ghey, as a reprint from the Proc. Biol. — 
Soc. of Nshingtn a C.), Vol. III, additions to the flora of Washington 

e ide to 

lichens, by the sa same author; 4. Changes in nomenclature; 5. New locali- 
ties for rare species; 6. Species excluded, 4 in number. 

A VERY INTERESTING PAPER Fd Prof. C. 8. Sargent, in the A 
Journal tence for December 1886), gives some account of the journey 

cordata, as known in garden ns, is a rare and ae variety of M. acuminata, and as such Prof. Sargent describes it. Trac Michsax’s ’s journey in search of this form, the rare Shortia ealacitolins mow! rediscovered, undoubt- edly referred to by Michaux as “Arbuste,” with “f. denticulées.” In a note 
appended to Prof. Sargent’s 8 paper, Dr. Gra ann 13 ‘ ounces the rediscovery OF — 
Sh ante another station in the vicinity, Wont there were “rods covered 

a oF It looks as if this rarest of plants is at last found in sufficient 
pr agra a we ie Beh continuance, as well as to enable botanists t0 obtain specimens of it at a reasonable expense 
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A Revision of the North American Species of Fissidens.*—II. 

CHARLES RR. BARNES, 

12. F. polypodioides Hepwic: Muse. Frond. 3. 63. t. 27. 
Hypnum polypodioides Swartz: Prod. 140. 
Fissidens polypodioides Hepwia: Muse. Frond. 3. 68. t. 27.—Sp. Muse, 154. Mis 

use. Recent. Il. 1. 141.—Sp. Muse. 1. 168.—Mant. Muse. 189. —Bry. Univ. 2. 69...— 
Bravvotr: Prod. 57,—ScHWEGRICHEN: pene See pe herd ELLER: Syn: Mus 0.1: 52.— 
SULLIVANT: Mosses U. 8. 25.— Proce, A cad. ae Icon. Muse. re t. 27.— me 
Lesa. & JAMES: Man, 88.—MITTEN: tone. Te. Soe. "a 

CoLL.: DRUMMOND: Musci Amer, II. no. 38.—SULL. & ac ieaill Bor, Am. 1 ed. no. 
no, 110. 

m polyp odi oides Swartz: Fl. Ind. Oce. 8. 1772 
ick, polypodioides DE LA PYLAIE: Desy. Touts Bot. 6. 158. t. 38. £. 10.1 

Plants large, 2-5 cm., gregarious, yellowish-green: stems simple, rigid, 
rooting at base only, which is nearly bare: leaves nu merous, scarcely im- 
bricate, lance- -oblong to linear-oblong, obtuse, entire or sub-denticulate 

lamina 4-3 length; inferior lamina not narrowed, not at all or slightly 
decurrent, cells large, 16-24, roundish, pellucid: flowers dioicous; the 
male in the lower axils; the female in the upper axils; archegonia nu- 

revoluble 

HAs.: Moist rocks: Louisiana (Drummond); Georgia (Lesquereuz’, 
sterile; West Florida (Chapman); Cuba ( Wright). 

13. F. subbasilaris mend Sp. Muse. 155; t. 39. ff. 6-9. 
MicHavux: Fl. Bor. Am, 2. 29 beat ing Muse. 1, ng enn apr 189.—Bry. Uni 

2, 694.— Beri omplareer aay ‘Sup 10.—Hampe: Lin 3. 45.— auiareawe: 
Mosses U, S. 25.—Ieon. Muse. re i i. —Monu tire: Wesk i - —Lesq. & JAMES. 
Man, 88.—MrTren: Jour. Lin, “eat 

CoLL.: DRUMMOND: Musci Amer, I. ye “i 0. 42. neonate Musci oa se 
184.—SULLIVANT and LESQUEREUX;: Fates Bor. ee ed. no. 84.—2 ed. no. 

TIN: Musci no. 105, Aus : 
Skitophyllum subbasilare De LA PYLAIE: Desy. Jour. Bot. 6. 168. t. 38. f. 11. 
Plants small, 1-2 cm. high, densely and widely cespitose, green 

above, brown and tomentose below: stems simple or branched, erect: 
leaves 12-15 pairs, crisped when dry, oblong, obtuse with a single 
pointed cell at the apex, minutely crenate below, minutely and irregu- 
larly serrate above; border none; costa vanishing below the apex; vagi- 

*Read before the A. A. A. S., Buffalo meeting, August ; a 
Frequent mistakes are made in citing these plates. The are correctly numbered, but 

bya typographical l err o ‘thepensmtly referred to by Dela Pylaie. There is also confusion 
in the paging of this monograph. 
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nant lamina 3-} length ; inferior lamina not tapering, ceasing before or at 

the base; cells small, 10-14 », roundish, densely chlorophyllose and very 

obscure: flowers dioicous?; female only known, arising near the base of 

the stem, rooting: fruit subbasal; seta short, equaling or somewhat exceed- 

ing the stems; capsule pale, cylindric-oval, erect, or slightly curved ; conic 

operculum with its beak equaling half the capsule; calyptra slender, 

cucullate; spores 18-22 p. 

HAs.: On trees and rocks: Canada and states east of Mississippi 
river; St. Louis, Mo. (Drummond). 

14. F. taxifolius Hepwic: Sp. Muse. 135. t. 39. 
BRAITHWAITE: Br. Moss-Fl. 1. 77. t. 12 A.— RICHARDSON: Append. 27.—SULLIVANT: 

Mosses U, S. 25,—JameEs: Trans. Am. Phil. Soc, 13. 109.—Lesq. & James: Man. 87.— 

MITTEN: Jour. Linn. Soe. 21. 558. 

CoLL.: SuLL. & LEsQ.: Musci Bor. Am. 1 ed. no, 83.—2 ed. no. 106.—AUSTIN: Musci 
A 

Plants of moderate size, 1-3 em. high, gregarious, dark green: stems 
fasciculate-branched at base, branches ascending or decumbent, radicu- 
lose: leaves numerous, closely approximate, sometimes slightly imbri- 
cate, crisped and incurved when dry, largest above the middle and de- 
creasing toward the apex of stems, oblong-lanceolate, minutely serrulate, 
marginal cells often pellucid; border none; costa excurrent, broadening 
to form a strong mucro; vaginant lamina } 3 length; inferior lamina 
slightly narrowed to the base, not decurrent; cells hexagonal, 12-16 p< 
flowers monoicous: male basal, on short rooting branches, antheridia 2 
or 3, without paraphyses; female basal, axillary: fruit basal; seta 1-2 cm. 
long, flexuous, reddish-yellow; capsule oblong, thick, sub-turgid, cernu- 
ous, or when empty pendent and contracted below the mouth, dark — 
brown; operculum with a long slender beak commonly bent near the — 
base; calyptra cucullate; spores 18-22 fis 

_ Has.: Shaded clayey ground: Canada and states east of Mississippi 
river; southern Missouri (Hngelmann). 

15. F. Floridanus Lesa. & James: Proc. Amer. Acad. 14, 187. 
Manual 83.—Mirren: Jour. Linn. Soe. 21. 556. 

the stem: fruit on a short branch rooting at base, single (rarely two from the same stem); seta 10-15 mm. long, thick, reddish; capsule oblong: oval, cernuous; operculum large, long-beaked. 
Has.: Florida (Garber), 
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16. F. decipiens De Notanris: Epil. Bry. Ital. 479. 

BRAITHW AITE: Br. weguicte -. in t. 11 D.—Lesq. & JAMES: Manual 87. 

wig ! 
CoLL: DRUMMOND: ‘tial ie’ I. no. 110.—II. no. 41, read marginatus of the next.— 

SULLI sivas Musci All. no. 178.—SuLL. & LEsQ.: Musci Bor. Am. 1 ed. no. 85, 

ants of medium size, 1-3 cm. high, dusky green, gregarious: stem 
hale or branched at base : leaves as in F. adiantoides but closely im ae. 
cate; border 4 or 5 cells wide, usually very distinct, pellucid; cells small 
and indistinct, 8-128-16 »: flowers dioicous, on plants in different tufts; 
the male axillary, gemmiform; female terminal: fruit as in F. adiantoides, 
but seta short, not much exceeding the stems, and spores 16-24 yp, mostly 
20 pn. 

Has.: On sandy soil and rocks; common in Canada and the Eastern 
States : Goacaita river (Drum mond). 

1%. F. adiantoides Hepwic: Musc. Frond. 3. 61. t. 26. 
BRAITHWAITE: Br, Moss-Fl, 1. 78, t. 12 B.—MITTEN: i Linn. Soe. 8. 29.—LesquE 

REUX: Mem. Cal. a. Bg Pet ec Man 
COLL: Austin: Muse 106. 
£. ipa MITTEN: nee Ling. Soe. 21. 559, 

Pla medium or large, 2-10 cm. high, —— stems erect, 
branching above or below, branches rooting: leaves numerous, imbricate 

base, oblong-lanceolate, abruptly acuminate, minutely and regularly 
rvataih becoming irregularly serrate with large and small teeth towards 
the apex; border none (var. immarginatus) or of two or three rows of 
thick-walled, more or less pellucid cells; vaginant lamina } length or 
more; inferior lamina reaching the base; vertical lamina crisped at tip 
Ww 

sterile shoots: flowers monoicous, short-stalked near the middle of stems; 
the male gemmiform, below the female: fruits median, 1- several on the 

spores 22-24 » 

Has Shady, moist places; common in Canada and Eastern States; 
Fort Colville (Lyall) ; California. 

18. F. grandifrons Bripet: Sp. Muse. 1. 170. 
BRIDEL: Mant. Muse. 191,.—SCHWGRICHEN: Suppl. I. 2. 11, Sapo caindes cop onge Bry. 

Eu. Fiss. Monog. 11. t, 106.—SULLIVANT: Mosses of . 25,—MUELLER: Syn. Muse. 
1, 46.—ScHIMPER: “abe Muse. 1 ed. 110.—2 ed. 121. —LEs ESQUEREUX: Men em. Cal. Acad. 
: oe Cat. 87.— WATSON : eae ons 2. 374.—Mitten: Jour. Linn. Soc. 

—l. ¢. 21. 55 
Pas pg a pabe Musci All. no. fees ne Ls: Musci Bor. Am. 1 ed. no, 88,— 

2 ed. no. 111.—Avustin; Musci App. Suppl. 

Sitophyien congestum m DE LA PYLAIE: Desy. rhe Bot. 6. 164. t. 39. f. 16. 
coy ape a eee 
issidens insignis SCHIMPER (in herb. HAMPE): Bot. Z 

Patdens strictus ScHIMPER.— Fide ervias Jour. ak ik. 21. 559.] 
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Plants of variable size, but usually very large, 3-15 cm. high, dark 
green, gregarious or cespitulose: stems pale, fasciculately branched at 
base, branches simple or again branched, rigid: leaves numerous, all 
equal, thick, rigid, linear-lanceolate, entire: border none; costa ee 
pellucid, vanishing just within the apex; vaginant lamina more than } 
length; inferior lamina not narrowed; cells in several layers, small, 
12-16 »: flowers axillary; archegonia numerous: fruit lateral, from the 
upper axils; seta long; capsule erect or oblique, oblong, dark red-brown; 
teeth inserted far within the edge, deeply cleft, very broad at the irregular 
and sparsely perforate base, closely articulate, the divisions subulate. 
rough; operculum conic rostrate, beak short, often oblique; spores some- 
what oval, 20-28 28-32 

Has.: On submerged or wet rocks: New York, Chittenango Falls 
(Barron), Syracuse (Rust, Covk), Caledonia creek (Clinton), Niagara Falls; Owen Sound, Can acoun, Roy i : Brendel); south eastern Missouri (Wolf); Ruby Valley, Nevada (Watson); California (Bigelow, Bolander, Roy). 

19. F. Julianus Scuimprr: Flora 21. 271. 
MUELLER: Syn. Muse. 1, 44.—Mrrren: Jour. Linn, Soe. 21. 560, 

ntinalis Juliana Savt: Fl. Pis, 2. 114.1—Dr CANDOLLE: FI. Fran¢. 6. 236.—POLLICR 
Fl . 385.—DuBY: Bot. Gall. 554. 

Skitophyllum fontanum DE LA PYLAIE: Desy. Jour. Bot. 6. 158. t. 34, 2. Octodiceras Julianum Brie: Bry. Uniy. 2. 678.—Brucu & SCHIMPER: Bry. Eu. Oct. 
t. 108 onog. 4. t. k 

i Conomitrium Julianum MONTAGNE: Ann. Sci. Nat. IT. 8. 246, t. 4.-MUEI LER: Syn. Muse. ~ 2. 524.—Scur R: B 

a, Se of aS en ie 

aR aon adios 

as 

7 

HIMPER: Bry. Eu. Corol. 22.—Syn. Muse. 1. ed. 111.—2 ed, 122.—SULLE 4 
sses U.S. 25. 

2 
T Sse: PECK: 19th Rept. 46 —LeEsq. & JAMES: . 89. CoLL.: SuLL. & LEsg.: Musci Bo 1 0. 89.—2 ed. no. 112.—AusTIN: Muse App. no, 187. 

Fi Dillenti HAMPE: Linnea 13. 45. 

Plants large, slender, 5-15 cm. long, floating, the older parts blackish- 
reen: stems fi branch 

at base, pale; capsule elliptical, pale, red at mouth; teeth short, premorse, irregularly cleft and perforate above the middle, yellowish, pellucid; operculum conic-rostrate, together with its blunt beak equaling the cap- sule; calyptra conic, 
beak; spores 20-24 p 
his elem Yee ee ee ee : wares reference I have not been able to verify. The page is quoted by De Candollé . ] 

merous; seta shorter than the capsule, fragile 

nearly black, cleft or erose at base, covering only the 

iching by innovations along their whole length: a 
neeolate, entire; border none; costa | 
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(Ben sou i ampden n, Conn. manny. Farben pe Mts NY. Nort 
_ J. (Austi nton) ; eee. us, O. (Sullivant) ; 

Santee Canal, S. OC. (Ra ; BaF So river yrich) ; ‘Roseville, Fla. 
(Austin) ; Rocky Mts. ata Colitornia (Hal t). 

a 

Aer: a Pop 
2 ) 

= 38 re 
wh re) i 

&o So 
- 
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20. F. Hallianus Mirren: Jour. Linn. Soc. 21. 560. 
Conomitrium Saisncogs “pe & Lesq.: Austin’s Musci App. no. 108.—SULL IVANT: 

Icon. Muse. Suppl. 4 28.—LEsQ. & JAMES: - 90. 

Plants wns ete: 1-3 em. long, in small, dirty-green tufts: stems 
filiform, fasciculately branched at base: leaves remote, numerous, nar- 
rowly linear-lanceolate; inferior lamina descending almost or quite to 
the base; cells 16-24 »; otherwise as in the preceding: flowers monoi- 
cous, terminal on rather elongated, leafy branches: fruit cladogenous; 
seta once and a half or twice as long as the capsule, pale; capsule oblong- 
elliptical, pale; teeth undivided, lance-subulate, reddish; distantly articu- 

late, papillose, inserted below the edge; operculum conic-rostrate, to- 
gether with its acute beak shorter than the capsule; calyptra cucul- 
late, covering entire operculum; spores 18-24 py. 

Haxz.: On wood and stones in swamps and rivulets, places wet by 
spray, aa old mola: Athens, Iils. (Hall); Little Falls and aaron 
N. J., and Herkimer county, N. Y. (Austin); Caloosa, Fla. (J. Donnell 

REMARKS, 

F. bryoides —The teeth in this species and its congeners are 
somewhat spirally roughened above. The stems bearing their 
first fruit do not bear any male flowers: at the second fruit- 
ing the male flowers are abundant in the axils of the older 
leaves. 

F. bryoides, var. eespitans.—I have seen no American speci- 
mens of this variety.! The rufous purple rhizoids and pale 
color are its most striking characters. These differences, 
together with the robust habit, are just such as we should 

expect on transferring the species to wet places, and do not 
vient to me sufficient basis for the new species proposed by 

itte 

F, Clost teri—‘* The plants are always surrounded by brown 
patches of protonema, the color of which and general appear: 
ance is characteristic.’’—Austin, fide E. A. Rau mm Ut. 

IMr, Allen writes: ‘ We yueuas it igen ee immature fruit) on the stream which 

comes down from Boott’s spu uth of the stream from Tuckerman’s 

Ravine,” The pecimens sent to ; ames can eee now be found in his herbarium, nor can 

Prof. 0. D. Allen 1 find his 

*ERRATUM.—Page 5, line 4: ‘a ‘on the ground”? read on rocks along rivulets.—E. A. Rate 
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.—Braithwaite cites “Starke MSS.” as authority 
for this head: But Schwegrichen first pudb/shed it in 1811. 
From his plate, which has in this part no explanatory ee 
Rohling took up the name in Deutschl. Fl. 3.76 (1813). e 
papillz of the teeth in F. incurvus and its allies are at EF 
ranged spirally as in the bryoides group, but are irregularly 

d. 
. 

distribute 

male was found attached to the female exactly as in typical 
incurvus. In some of these specimens the leaves are a 
gined, in others they are immarginate, and in others stil 
some leaves are margined, and some not, apparently as it happened. 

' F. Garberii—I have examined many flowers of this species, 
but have found none with antheridia. I therefore alter, the description of the flowers to conform to Austin’s investiga- tions and my own. 

; F. Donnellii—This plant has been collected but once, with- 
out capsules, and ought probably to be referred to /. subcre- natus of Schimper, a Mexican species, from which its known characters differ only by the less number ( by one pair) and greater narrowness of the leaves. The larger cells and _ the distinct serration of the leaves are 

. Garberi, to which it is closely allied 
F. obtusifolius.2—*‘ Specimens from T pseudo-monoicous, 7 

1Cf. Braithwaite: Br. Moss-Fl. i. 6 ; 
*To habitat on page 7add: Colorad (B 

legee) fide Rau. 
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F. rufulus.—The upper leaves are usually much abraded ; 
of some, the thick borders and costa alone remain. 

F. Floridanus.—This species has been severely criticized by 
Austin,’ and no specimens of it are extant in this country. 

F, decipiens and F, adiantoides.—I can not agree with Mit- 
ten’? in changing the application of Hedwig’s name. The 
characters which distinguish adantoides trom decepiens are 
stature, size of leaf-cells, character of leaf-border, monoicism 

and habitat. Of these Hedwig mentions but one, and that one 

about which it was easy to be mistaken by reason of the 
scarcity of male flowers. If indeed he had both specimens 

e merely confused them (as many subsequent writers did), 
as is shown by his citing Dillenian and Linnzan figures and 
descriptions of the palustral species under his description, 
<*femineus ttidem alaris proprit individui.’’ As the only 
edwigian character is somewhat in doubt, it seems unwise 

and unnecessary to introduce confusion by transferring Hed- 
wig’s name from a plant with which it has been associated 
for a century to a plant which it is possible, but not proved, 
that he mean 

F. grandifrons.—The description of the fruit is supplied 
from Himalayan specimens collected by Falconer. 

DOUBTFUL OR EXCLUDED SPECIES. 

F.impar Mitten: Jour. Linn. Soc. 21. 554.—/. éryordes 
Drummond: Musci Am. No. 113 in part. 

‘‘Similar to small F. bryoides, but with more oblong 
leaves, having shorter and wider points, the inferior edge ot 
the vertical lamina not continued to the base, mostly only 
half way ; limb very narrow or almost obsolete on the verti- 
cal lamina; capsule oval or oblong; male flowers bud-like, 
very minute. 

‘*¢ Canada, Prof. Macoun.”’ 
have examined this plant in Drummond's collection, in 

which it is recognizable. I have not been able to find it, 
however, in collections kindly loaned by Prof. Macoun. It 
seems to me to be only depauperate F. bryoides. 

F. inconstans Schimper.—This form seems to be a mere 
sport of F. incurvus, dependent on the decaying or not of 
the older stems. ‘To the latter species it is reduced. 

1Buall. Torr. Bot. Ciub, vii. 6. 

“Jour. Linn. Soc. xxi. 559. 
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F. synoieus Sullivant: Mosses U.S. p. 103.—Referred by 
Lesquereux and James to F. inconstans, must be reduced to 
F. incurvus. The variability of the inflorescence seems to 
be only a sport as in F. inconstans. It is nearest the var- 
minutulus, 

F, Hallii Austin: Bot. Gaz. 2. 97.—Lesq. and James: Man. 
85.—Mitten: Jour. Linn. Soc. 21. 558. a 

** Size and facies of F. incurvus, from which it is dis- 
tinguished by the crenulate leaves without a border, the 
(always?) longer-beaked operculum, the calyptra not cleft 
and descending scarcely to the base of the beak, etc.—-Cap- 
sule erect, pedicel moderately long, inflorescence dioicous, 
plants of both sexes growing together.—Texas, //all.’ 3 

The above characters are, in the évcurvus group, wholly, 
insufficient. The scanty diagnosis does not permit it to be | 
referred with certainty to any species. It is probably F. in- 
curvus, var. exiguus. In case it proves, on further collec- 
tion, to be a good species, it should be called /. Austint, as 
the present name is too near F. Hallianus. “a 

F. Texanus Lesquereux : Lesq. & James Man. 86.—Mitten : 
Jour. Linn. Soc. 21. 556. ° | ee 

‘Plants dark green, turning to black: leaves 5-7 pairs. 
curved at the apex, broadly lanceolate-acuminate, with a 
thick dark smooth margin ascending to the apex or to near 
the slightly serrulate point: costa stout, percurrent or excur- 
rent into a short mucro; dorsal lamina broad, descending to 
the base: male and female plants similar : capsule long-pedi- 
cellate, oval, inclined, rarely erect, greenish brown, smooth: 
lid conical, short-beaked, subincurved.—Herb. Sulliv. 1850. 
Texas ( Wright).” 

Neither MSS. nor specimens can now be found in the 
Sullivant herbarium, and the meager description indicates 
too close affinity with F, incurvus, and it can hardly be 
doubted that it is referable to this polymorphous species. 
The remark of Lesq. & James that ‘it differs from F. Halli 
merely in the entire margined leaves’’ also indicates that it 
1s not a true species. 

F. crassipes Wilson.—No American specimens are known. 



1887. | BOTANICAL GAZETTE. 33 

Flora near Santa Barbara, Cal. 

MRS. R. F.- BINGHAM. 

The vicinity of Santa Barbara, California, is one of the 
most favored for botanizing, for although we seldom have 
rain from May to November, there is no time in the year 
when:a search will not be rewarded by something of interest. 

An enthusiastic collector can, in a very short time, pick 
up a goodly number of plants, along the roadside, in’ the 
mountain cafions, on the hills and mountains, on the banks. 
of streams, in the dry beds of streams (after the rains are 
over), in swamps, on the cliffs, and in the sand near the sea, 
in still water, and in the ocean. 

Not only are flowering plants abundant, but many cryp- 
togams can be obtained. Several beautiful ferns are natives 
here. During the rainy season many species of mosses can 
be collected, and a few can be found in favorable locations 
all the year. 

Fresh-water alge can be found in our streams, and this 
part of the coast is noted for the abundance and beauty of 
marine algae, upon which are many forms of diatoms. Those 
who are interested in lichens and fungi need have no trouble 
in finding them. ~ 

As the result of several years botanizing here (the greater 

. 

species of Musci, over 100 of marine alge, several parasitic 

ark that some previous or succeeding visitor has failed to 
nd 

Each plant seems to know its own season for appearing- 
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had not seen, except occasional specimens, since 1878. 
some places that I had looked over pretty thoroughly in pre- 
vious years, I have found plants that I had never seen before. 
I have added over thirty species to my collection that I had 
not before obtained. ; 

any plants have been introduced here both from semi- ° 
tropical and temperate latitudes, and several have escaped 
from cultivation. 

lect by means of boats. The only way to obtain it is to search 
carefully when it is washed ashore. 

The leaves are bright green, long, very slender, and one 
nerved. The blossoms are dicecious, arranged in two verti- 
cal rows on the face of a spadix, which is enclosed in the 
dilated base of a leaf-like spathe. Within the margin, on 
each side, is a series of short dilated foliaceous appendages. 
These appendages cover the blossoms, and in the staminate 
plant are reflexed at maturity ; in fruit the base of the nutlets 
is covered by the appendages. 

Imperfect specimens of this plant were collected here by 
r. Torrey, and it was described under the name of Phyl- lospadix Torreyi, but the staminate blossoms were unknown 

out the year, frequently ‘in large quantities ; it blooms in July 
and August, and the pistillate plant is sometimes abundant, 
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Although I have obtained a good many specimens, I do 
not know of any being found here by any one else, and I do 
not think it has been found in bloom elsewhere on the coast, 
although botanists have searched for it in many localities. 

here is another species, Phyllospadix Scouleri, that was 
collected in imperfect specimens at Vancouver, and at the 
mouth of Russian river, but had never been found south of 
there, or indeed anywhere for several years, until this year, my 
usband, who is my associate in all my collecting, and without 

whose untiring assistance I could accomplish but little in field 
work, has found a specimen with pistillate blossoms. The 
leaves of this plant are broader than those of P. Torreyi, rib- 
bon-like and three-nerved ; the peduncles are short and with 
a single spathe. 

Our Zostera is somewhat different from that of the Atlantic 
coast, the leaves nearly one-half inch wide and ten to thirteen 
nerved ; the fruit is also larger than the eastern form. Cal- 
ifornia is a land of large products, which may in some meas- 
ure explain this fact; but our plant is considered a new 
variety by Rev. Thomas Morong, who describes it under the 
name Zostera marina, var. latifolia. 

Strasburger’s Laboratory. 

DOUGLAS H. CAMPBELL. 

_ The laboratory is not at all pretentious, and is fitted up 
in the plainest possible manner. In company with the zool- 

ogical and palwontological laboratories, it occupies an old 
uilding known as the ‘* Poppelsdorfer-Schloss,” originally 

the dwelling of some. dignitary or other, and not specially 

adapted to its present purpose. It isa large square building, 

enclosing a central circular court, around which a gallery, 

level with the second story, is built, by means of which access 

is had to the various rooms. 
The building is finely situated at the head of a magnifi- 

cent double avenue of horse-chestnuts, some half-mile in 

oh which forms the favorite promenade of the citizens 

of Bonn. Three sides of the building are included in the 
botanical garden, which is a very good one. 

n the garden there is a very good collection of hardy 

plants, and besides some half-dozen green-houses and con- 

f 
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servatories containing a large and varied collection of tender 
mong these is a large palm-house containing some 

very fine examples, and a smaller circular building, in which 
beautiful specimens of the Victoria regia and other water- 
lilies were blooming when I first arrived. "These have all 
een removed, however, to make room for other plants. 
One of the smaller houses is devoted principally to or- 

chids; the contents of the others are of amore miscellaneous 

character. Thus it can be seen that there is abundant mate-_ 
rial for work. . 

The laboratory itself consists of a series of small rooms, 
two of which Professor Strasburger uses as his own labora- 
tory and study, and a large one which is occupied by the 
classes engaged in general work. This latter is at present 
closed, as the work of the more elementary classes is carried 
on for the most part during the summer semester. 

The laboratory appliances are for the most part of a very 
simple description, except in the matter of reagents. of — 
which there seems to be an endless variety ; but of. physio- 
logical apparatus there is very little—at least, visible. 

rofessor Strasburger is an extremely satisfactory teacher. 
There are so few of us in the laboratory at present that he 
has time to follow our work closely, and is always ready with 
helpful suggestions. : : 

ne has but to look at him to see that he is a man en- 
grossed heart and soul in his work. He is a man of about 
forty-three years of age, though looking somewhat older ; of 
medium height, very thin, and with peculiarly strongly 
marked aquiline features. His whole appearance is indica- 
tive of overwork. 

lecturer he is clear and concise, but the course of 
lectures that I have been hearing has been chiefly, so far, om 
a not very interesting subject to me—methods of bacteria 
culture—and so I can hardly claim to have heard him at his 
best. : 
_ His assistant, Dr. Johow, is a much younger man, and, to 
judge from what I saw of his work, an able one. He spent about a year in the West Indies with Schimper, who is prob- 
ably now on his way here from Brazil. I believe he is ex- 
pected here about the first of January, and will give some 
lectures this semester. : 

course, my principal object in coming here was to get 
hold of some of Strasburger’s methods, and as he is very 
obliging, and ready to give help, my hopes have been fully 

. 
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realized. It is one thing to read directions about making a 
preparation, and another to have all the steps explained mi- 
nutely by one who is thoroughly versed in the subject. I 
anything is wrong, it is so much easier to be told where the 
trouble is than to have to make it out for one’s self! 

and were stained with sopranin. It would be impossible to 
imagine anything more definite and clearly colored. I had 
not supposed it possible to fix and stain anything so perfectly. 

From what I have said, you can easily see that I feel fully 
repaid for coming here. 

Chippeway Plant Names. 

L. H. BAILEY, JR. 

During a recent visit to the extreme northern portion of 
Minnesota, under the auspices of the Geological and Natural 
History Survey of that State, I had occasion to acquire some 
of the plant names of the Chippeways. These names were 
obtained from two men—Pasheton’egweb and Mimash’ga- 
wab—who could speak tolerable English. In accordance 
with custom in writing Indian names, I have employed e for 
the first sound of a. In the middle of a syllable this sound of 
€ is much shortened ; 7 usually has the sound of e; ¢ anc 
are interchangeable, the sound which they represent being 

nearly a medium between them, and often partaking also of 
the sound of x. Vgk often represents very nearly the sound 
represented by g or &. Ams, a pure French-like nasal with 
the sound of s retained, is a diminutive; mn'nzs, island, 
min'nisans, little island; sag’éme, mosquito, sag’imans, little 
mosquito (‘* sand fly’’). 

Anibi’shan, Plantago major. This word appears to be used also to 
designate leaf or foliage in general. 

Shin’kwag (pl. shinkwa’kwag), Pine. Appears to be applied to both 
Pinus resinosa and P. Strobus. 

Wi/qob, Tilia Americana. We find } here has much the sound of p. 

Wi’kwas, Betula papyracea. 

Mitig’omish, Quercus macrocarpa. 

Bima’tig, Vine. 
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Wi’kwas bima’tig, Celastrus scandens, literally “birch vine,” from its 
frequent occurrence on the birch. 

Manito’ bima’tig, Ampelopsis quinquefolia, “ spirit vine,” from medic- 
inal properties of its roots. 

Ki’shig, Thuja occidentalis. 
Mi’nan, Vaccinium berries. This word appears to be used also for 

berry in general. As near as I could learn, it is the plural form of the 
word, the singular being wim’in. 

so-minan, “rabbit berry,”jAralia nudicaule. 
Migi’si wimin, “ eagle berry,” Physalis grandiflora. 
Asa’sa-wimin, Prunus Virginiana. 
Shasha’go-minan, Cornus Canadensis. 
Ote’imin (pl. ote’iminin), Strawberry. Evidently applied to fruit of 

both Fragaria Virginiana and F. vesca. 
Manito’ katag, “ spirit root,” Cicuta maculata. 
Wan‘pekoon, Epilobium spicatum. 
Gitchik’ amiwashg, Scirpus lacustris and the large Eleocharis palus- 

tris, growing in borders of lakes. 
Anikawashg’ans, “little joints,” Equisetum limosum, growing in lakes. 
Assak’anashg, Phragmites communis. 
Abakwai’, Typha latifolia. 
Ansis’, well defined masses of Potamogetons growing in water. 
Ansisi’, various water weeds along the margins of lakes and rivers. 
Wabizi’ binawatig, Sagittaria variabilis, var. gracilis, 
Wabishka biqua’kwat,“ white ball,” N ympheea tuberosa. 
Bigna’kwatans, “ little ball,” leaves of N uphar advena and N. Kalmia- 

num. It would seem that this name should be applied to the flowers, 
but repeated questioning only supported this application. 

Ogito’bag, flower of Nuphar Kalmianum, and perhaps also of N. 
advena. 

Wiken’, Acorus Calamus. 

Mashgi m/’otash, “swamp bag or pouch,” Sarracenia purpurea. 
Bashginakwa’nibagon, Lycopodium complanatum, L. clavatum, and probably other lycopods. 
Washashkwa’tan, Mushroom. 

Oshabo’minagansh, bush of Ribes hirtellum, 
Mine’sag, fruit of Cratecus, 
Osikwa’gomish, fruit of Amelanchier. 
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Osikwa’gominag, bush of same. 

Tchatchamo’sikan, Achillea millefolium. 
Miskwim’inag, fruit of Rubus strigosus. 
Miskwim’inakash, bush of same. 
Ashkashkata’minakwai, Clintenia borealis. 
Bashgisikana’gominan, berries of Sambucus racemosa. Pashetoneg- 

_ web told me of edible and darker colored berries of the same name, evi- 
dently the fruit of S. Canadensis, but I did not see the plant there. Bash- 
gisikan is gun; minan, berries. The intermediate syllables I can not ac- 
count for. The name refers to the practice of making pop guns from 
elder stems. 

Babashgisikana’tig, bush of elder. 
Kakagiwan’tag, Taxus Canadensis. 
Pukan’, Corylus rostrata. 
Miskwa’bimag, Cornus stolonifera. 
Osa’kitigomag, Echinospermum sp. 
Ni’ga-wimmin, “ goose berry,” Lonicera oblongifolia. 
Shi’gak-minan, “skunk berry,” fruit of Ribes floridum. Mimashga- 

wab informed me that there is a red berry of the same name, evidently 
the fruit of R. prostratum, which occurs there. 

Mishshitch’i-minan, fruit of Ribes rubrum. 
I could not find names for Lysimachia stricta, Actea alba, Chenopo- 

dium album and hybridum, or the Ashes. 

BRIEFER ARTICLES. 

New form of Baptisia calyeosa.—I wish to call attention to a plant in 
the last distribution of that excellent collector, Mr. A. H. Curtiss, of Jack- 
sonville, Florida. It is his No. 699*, and is sent out under the name of 

Baptisia calycosa Canby. The specimens which I have seen are, however, 
quite different in appearance from those originally collected by Miss 

Reynolds and Miss Floyd in the vicinity of St. Augustine. Asin most 
species of the genus, these were very smooth or even glaucous, the only 

pubescence being a sparse and often deciduous fringing of the stipules, 
leaves and calyx, with long white hairs. In Mr. Curtiss’s specimens the 

stems, branches and under side of the leaves (and also their margins and 

midrib above) are densely covered with a spreading or retrorse villosity 

which is still more strongly marked at each node of the stems. Appar- 

ently they retain their color in drying to some extent, while the type 

Specimens always appear quite black. Mr. Curtiss’s locality is at DeFuniak 
/ Springs, Wilson county, N. W. Florida, and as this must be about 300 

/ “miles from St. Augustine, it is possible that intermediate forms may oc- ° 

cur; if these do not turn up a varietal name will be necessary, and the 

plant in view may be designated as Baptisia calycosa, var. villosa.—W™. 
M. Canpy, 



* 
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Fixing and Staining Nuclei.—The following methods have been found 

to give excellent results in the study of nuclei. The observations were 

chiefly made with the mother-cells of the spermatozoids of various ferns, 

but the nuclei of vegetative cells also gave very instructive preparations. 

In order to fix the nuclei, the prothallia were placed in aqueous solu- 

tions of chromic or picrie acid or corrosive sublimate. The chromic acid 

solution should be a1 percent. solution ; the others concentrated. In these 

solutions they should remain from one to two hours, though in the corro- 

sive sublimate solution less time is required. The chromic and picri¢ 

acid preparations must be washed in several waters before staining. It 

has been found a good plan to leave them over night in abundant fresh 

water before the final washing. 

The sublimate preparations may be transferred to absolute alcohol, 

in which they should remain several hours. : 
The specimens are now ready for staining. The best results were 

obtained with hematoxylin and gold chloride. The secret of good heema- 
toxylin staining is to use a very dilute solution—three or four drops of 
the prepared solution in a watch-glass full of distilled water—and to allow 

the specimens to remain in this for at least twenty-four hours. Stras- 
burger is especially emphatic upon these points. 

After taking the specimens from the hematoxylin solution, they” 
must be passed successively through 50 per cent., 70 per cent. and abso- 
lute alcohol before movnting. Half an hour is usually sufficient for each 

of the alcohols. For immediate examination they may be mounted in 
glycerine, but for permanent preparations first in origanum oil, and then 
transferred to Canada balsam (dissolved in chloroform). 

The gold chloride method is simpler, and I have found it to answer 
admirably for specimens fixed in picrie or chromic acid; but with those 
fixed with corrosive sublimate or alcohol it has not answered so well. 

A Useful Artificial Light.—The following apparatus, recommended 
by Strasburger, has been found very useful in dark weather, and of course 

can be used at night: A glass globe about six inchesin diameter is filled 
ne very dilute solution of ammoniated copper oxide, and suspended 

tween a large Argand burner (gas or oil) and the microscope 
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light should be about twenty inches from the microscope, and the globe 
sufficiently supported so as not to oscillate. The light obtained is bright 
but not dazzling, and of a soft green color that is extremely agreeable to 
the eyes. A screen of some kind should be used to protect the eyes from 
the light and heat of the lamp or gas-flame used. The apparatus is re- 
ferred to in the “Botanische Practicum” as the Schuster Kugel—D. H 
CAMPBELL, Bonn. 

The influence of heredity upon vigor.—The results of two series of 
experiments with the tomato plant, carried on during the past three sea- 
sons, furnish a forcible illustration of the influence of the health of the 
parents upon progeny in plants. 

In the fall of 1883 a single plant was noticed in a row of tomatoes 
that appeared more feeble, and had more of its fruits decayed than any 
other. A few seeds were gathered from some of the sound fruits of 
this feeble plant, and at the same time, a few from sound fruits on a 
neighboring plant that appeared healthy and vigorous. The following 
spring the two samples of seeds were sown, and the young plants trans- 
planted to adjoining rows in the garden. It was a surprise to find that in 
habit the plants of each row closely resembled the parents, i. e., the prog- 
eny of the feeble plant was also feeble, even more so than was the parent, 
while that of the vigorous plant appeared entirely healthy. The differ- 
ence in the two rows was so marked that, but for the unquestionable 
identity of the fruit, one would scarcely have thought it possible that 
they could be of the same variety. The same selections of seed were con- 
tinued through 1885 and 1886, with like results. The past season the 

progeny of the feeble plant of 1883 scarcely exceeded one-fourth the size 
of that of the vigorous one. The plants lay prostrate on the ground, with 
discolored and shriveled foliage, and with the fruits fully one-half decayed 
before frost came. This decay isa soft rot, quite different from the black 
rot that so often affects tomatoes. The fruit becomes soft and collapses 

without changigg color, the skin finally bursts, permitting the contents to 

oflow out, cite, 2 skin dries without detaching itself from the plant. 
In the second series of experiments plants were grown through three 

successive generations from seed taken from quite immature fruits. In 

one instance seeds were gathered in every case from fruits that had not 
commenced to change color toward ripeness; in the other they were 

taken from entirely ripe fruits. It is of interest to observe that the effect 
of the immature seed upon the vigor of the progeny was precisely simi- 

lar to that of the seeds from the enfeebled plant above noted. The plants 

rew more and more feeble, until they failed to attain more than a fourth 
the size of those grown from ripe fruit. : ‘ 

Several varieties of tomatoes now cultivated show evidences in their 

manner of growth of having been originated by the selection of too imma- 

- 
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ture seed. This course may have been taken to secure earliness. Prac- 
tical deductions, however, may be left for the cultivator; present interest 
centers more especially in the fact, illustrated by the experiments, that 
the hereditary law of the transmission of vigor holds as strongly in the 
vegetable as in the animal kingdom—Emmert 8S. Gorr. 

Petroleum Spirit as a Plant Preservative.——If petroleum spirit (boil- 
ing from 25°-45°C.) has not been employed for preserving plants intended 
for the study of chemical constituents, I should like to propose it. 

Plants for macro-chemical work are usually preserved by drying. 
Dried plants have lost volatile substances, particularly volatile oils. 
Chemical changes, too, have been produced by plants remaining in con- 
tact with air. Since the first step in the chemical analysis of the plant is 
to treat it with petroleum spirit, and as cold maceration requires a good 
deal of time for complete extraction, time is actually saved by thus keep- 
ing the plant. 

Iam not proposing petroleum spirit as a preservative entirely on 
my own experience. An experienced chemist to whom I spoke thought 
it would be excellent. After beginning the analysis of different plants, 
he had several times been interrupted and obliged to keep them in petro- leum spirit for a year at least. If kept in the dark he invariably found 
them in good condition. 

readily that sections are not conveniently made. Therefore plants must 

lute alcohol. Moreover absolute aleohol absorbs water so rapidly that it is troublesome, and it is too expensive. Since Dr. H. W. Jayne, of Frank- 
fort, Philadelphia, has undertaken the manufacture of petroleum spirit it 

these. My experience has been that petroleum spirit does not contract 
the plant or render it brittle, as does alcohol. Since petroleum spirit does not remove water, I should think this would be true in most cases. 

The rapidity of evaporation of petroleum spirit is objectionable because of waste and the danger of fire. But rapidity of evaporation is 
not always disadvantageous. One can thus easily free the object from ——— spirit if it is desired to mount in something else——Linuig J. | ARTIN. 

: 
[Histolog 

iritisasuit- © able preserv. or tissues for histological m spirit is 
examination, Cell-wal admirably pre served by it, be a earactare of the cell contents is net walt che on. the liquid is s d e handling of sectionslalmost impossib| . Nor does the petroleum spirit 

€ call attention to these points les one may be disappointed by hoping to preserve histological material by this liquid.—Es.] 



1887. | BOTANICAL GAZETTE. 43 

EDITORIAL. 

IN THE D2cember number of the — Naturalist (p. 1075), 

occurs the following, portions of which we italicize: “The species of 

ree moss, Ursea ba , gr cg stoa pears length on the south shore 

of Lake Superior. * * The moss trails from the limbs a la the para- 

sitic Spanish moss of the ae: This item of “scientific news” occurs 

in the department under that name edited by Wm. Hosea Ballou. Just 

why there should be such a department in addition to the others edited 

by specialists, and embracing almost all branches of natural history, we 

not see. e editor of this department can not be a epeeaea, and 

is therefore cadet liable to tg discredit upon the Naturalist’s good 

name, by the insertion of items like the above, which savors of the style 

of the daily newspaper. Had this oe come under the eyes of the editor 

of the department of botany, Dr. Bessey, it would of course have appeared 
in acorrectform. We insite ag suggest to the editors of the Naturalist 

that they have the department of “scientific news” edited by the various 
on He on eae staff, oa not left to the tender mercies of any speci 

news gathe 

T MAY aioe be too late, at least for its own sake, for the GAZETTE to 

express its opinion on the “Hatch bill,” which is pending before Con- 

gress. The bill provides for the establishment of agricultural experiment 

stations in connection with the agricultural colleges established under 

the act of 1862 in the various states and territories, or hereafter estab- 

lished under that act. The trustees of these colleges have entire charge 

of such stations, and are required to appoint a director and necessary 
assistants : 

“Tt shall be the object and duty of said experiment stations to eh original 

rehes or verify experiments on the physiology of plants and anima diseases to 
which they are severally subject, with the remedies for the same; the saat composi- 

tion of manures, natural or ne oe Sipe designed to test their comparative 
ue and 

he sreswat ne of food for domestic animals ; 
po tifie and economic i ceaees involved in the ep saye of butter and cheese ; and 
such other researches or exper ee huey rdiveoil on the agricultural industry of the 

United Sta tates as may in each case be med adv sae, chest ay regard to the varyi 
conditions and needs of the Basan pe and te 

In order to secure uniformity of oe oa results these stations 

are to receive advice and assistance from the core a of Agricul- 

ture (though not under his control in any way), and are to report their 
work annually, in addition to issuing quarterly dinette of progress. 

For car rying ~ arg provisions of this act, $15, 000 annually i is appropri- 

ated to each station. 
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No more useful legislation has ever been proposed in the United 
States, and the benefits accruing to the agricultural industry and botani- 
cal science, from the establishment of such stations, would be incalcula- 
ble. The provision for original research and the prompt publication of 
results is a most commendable feature, and the bill is worthy of the 
heartiest support. Immense pressure has been brought to bear upon Congress, and the friends of the bill confidently expect its passage. In 
this hope the Gazerrr earnestly joins. 

NOTES AND NEWS. 

Dr. Gorse, of Rostock, will succeed the late Dr. Wigand at Mar- burg. 

Dr. 8. A. T. TuELBERG, a Scandinavian botanist, died December 15, 34 years of age. 
Mr. A. H. Curtiss is editor of the Florida Farmer and Fruit Grower, published at Jacksonville, Fla. 

; UDOLF von UECHTRITz, chiefly known for his studies of the Sile- sian flora, died November 21 last, at 48 years of age. _ Dr. A. F. W. IMPER, formerly connected with the Johns Hop- kins University, has just returned to Bonn from a journey in Brazil. R. WILLIAM Fawcett, of the Botanical Department, British Mu- seum, has been appointed Director of the Jamaica Botanical Gardens. N Francisco Loscos y BERNAL, a Spanish botanist who did much je oe known the flora of his region, died November, 1886, at the age 0 
A stuDyY of the microbe of rabbit septicemia by Dr. T. Smith has been distributed by the author from the Journal of Comparative Medicine and Surgery. 
THE ENUMERATION of North American Hypocreaces by Ellis and Everhart comes to a close in the January Journal of Mycology with the 161st number. 

_ Mr. J. H. Hart, superintendent of the Government Cinchona. plan- tation (Jamaica), has been appointed superintendent of the Trinidad Botanic Garden. 

HIRCH recommends the addition of lead or barium com- pounds to the alcohol used in preserving plants as an efficient method of retaining the original colors, 
THER 

at Calcutta. His death was induced by severe work in the botanical exploration of Perak. 
Durtne the last ten years between 1100 and 1200 new plants from agascar have been described in the Journal of the Linnean Society and Journal of Botany. Twenty nine of these are new genera. i EDITORS of Notarisia desire to com pile a directory of all writers and investigators who give attention to alge. Such will please send their addresses to Messrs, De Toni and Levi, 3499 g, Samuele, Venice, Italy. 

Soon TRCEIMY, a well known Indian botanist, recently died 
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THE CHRISTMAS meeting of the Indiana L oapetones of Sciences, at 
Indian papolis, Dr. H. W. Wiley presented « valuable paper on the “Causes 
of the Variation of Sucrose in Sorghum,” of which we shall publish an 
abstract an tly 

As APPROPRIATION bill before Congress now reads, the work of 
pant SiadlrelOy of the A gricultural Department will receive about $5,000 
or carrying on the next year’s work, exclusive of salaries. But it may 
yet be cut down. 

A ms HORT AccounT of the life and work of Dr. Georg Winter, editor 
of py ths from the pen of Prof. W. A. Kellerman, is given in the Jour- 
nal of Mycology for January. A full list of his publications, forty-three in 
number, is appended. 

TRUFFLES of edible size have finally been found in the United States. 
= come from Louisiana, and 2 e been identified by Mr. J. B. Ellis 

Tuber niveum (Texfezia leonis T al.. tis i sachs quite common 
ied Natchitoches, and is eaten by the residents 

Huco DE VRIEs suggests, in Nature, a method of preserving such 
colorless stant as Monotropa in alcohol withiont their assuming a brown 
color. “To 100 parts of common strong alcohol add 2 coir of the ordi- 
nary apSrete solution of ny drochiori acid of the 

the peisial in Flora we find that the paging has been so completely ne 
d as to make it Grinenctioatile to state at le = the changes. It is 

J. Brow ae sefares that the membrane commonly known as 
kMotbar of vinegar ” is formed by Bacterium xylinum, n. sp., and not by 
Bacterium aceti, to which it has fet ascribed. The nannies given 
the porpnigee of cellulose, which the bacterium forms from the dextrose 

and other sugars presen 
OTANY is a suitable, aN even very desirable study for young 

men is the tbe hi be reached by Dr. J. F. A. Adams in an aay e in the 

, the new journal of ataeal history for the Agassiz Associa- 
tion, published in Ae ence with Science. He has the Sai of the 

plant srg Sad in m 
AN RNAL, A pire ee! Science, has started with the year, which 

will Soahaees, contain more or less matter of interest to botanists. It 

edited by Charles S. Plumb, of Geneva, N. Y.,and is a monthly of twenty- 
four pages, rated at two dollars per annum. ‘Tt presents an excellent ap- 

pearance, and has articles in =e first number é! aes nals soieuitinth 

connection with Asiatic cholera. riticisms — ate a surprising 

lack of care in the work of ue qeatiewah referred to 
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what has already been said, it is noted that G. macropus, the common 
cedar-apple, is joined with R. pyrata,an American form of R. penicillata, 

E REGRET to record the death of Marshall P. Wilder, Dec, 17, in 
his eighty-ninth year, for many years president of the Am. Pomo ogical 
Soci aie + he ie The Gardener's 

e (Jan. 1), in an appreciative notice of his services, gives a charac- 
teristic extract from his last letter to them, dated March last, in which he 
mentions himself as “still living, and continuing to stir up the soil to see 
what it will produce.” 

In THE Journal of Botany (January), Drs. De Toni and Voglino call 
attention to the vexation of homonymous genera. No remedy is sug- 
e 
wus For instance, Antennaria is a genus of Compositze and ypho- mycetez, Chauvinis is a member of Chlorophycex and Gramineze, Cryp- todiscus is a Disecomycete an’ an Umbellifer, Leptotrichum is a Hypho- mycete and a moss, and so on. 

ECENT meeting of the Cambridge (England) Philosophical Society, Mr. Walter Gardiner ave an account of the gland-bearing or- . 

floral nectaries of these two families is to attract certain insects (proba- bly ants), which are of service in protecting the plant from the attacks of other and harmful insects, such as caterpillars, 
BRARY of Kew has just come into possession of the rarest and 

. 

THE LI 
most valuable Japanese botanical work, the Honzo Dsufu, b _ Iwasatti 

D . 
h m 

collection of about 800 species (10,000 specimens) of the plants of that e foe 

in diameter, and about two quarts in capacity.” Dr. Aitchison thinks these bowls do not serve as reservoirs of water. 
_ AT A RECENT meeting of the Linnean Society, Mr. C. T. Druery de- scribed a new instance of apospory in Polystichum angulare, var. pul- ; paper on apospory was also read by Prof. F. O. Bower, 1n the course of which he showed how in Polystichum at least four different modes of the origin of the oo hyte may be distinguished, two being in connection with the sorus, while two are at points apart from the sorus, 

sal ee 

aoe a seit 

ae ae 



1887.] BOTANICAL GAZETTE. 47 

the leadership of Dr. Bessey. For botany, with which we are most con- 
cerned, there are five rooms required, now provided with an outfit of 

as been considerably raised during these two years 
_Dr. ABERLANDT, investigating the structure of stinging hairs of 

various families, finds their essential structure very similar. ually 
there is a large terminal cell, more or less sunk in a multicellular base 
y which it is attached. A short distance below the point the walls of the 

ascribed, he thinks will not produce the effects in the small quantity 
which it is present. 

THE first number of a new journal devoted to animal and vegetable 
saan has been received. It is entitled Centralblatt fiir Bacteriologie wnd 

tors. Dr. Sternberg, of Johns Hopkins University, will represent the 
editor in this country. It isa bi-weekly of the size and appearance of 
the Botanisches Centralblatt, and promises to be in its field an equally use 
ful journal. It will at least be indispensable for bacteriologists. The 

($7). 
A SIMPLE METHOD of detecting ptomaines at the time of their forma- 

’, 

Centralblatt. A needle culture is made in nutritive gelatine [kept in the 

- . out the blue color in the presence of a ptomaine. An interesting result 
of the studies already made is that the forms which liquefy the gelatine 
are found to induce no reduction 

In Nature for December 16 (1886), D. Morris gives two interesting 

“ 

gled by them that they were unable to extricate themselves. As a result 

lis plant is dispersed plentifully in the trac migratory birds. 
x imento vulgaris, which gives rise to the great allspice industry of 
Janifica, is distributed by frugiverous birds, by whom the fruit is greed- 
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THE RELATION va say dec na to sexual variation, advocated by Meehan, 

ffmann and others, appears to se been observed long a 

Barbridge calls ailention, in the ners’ Chronicle, to a statement in 
Threkeld’s “Synopsis Stirpium Hibernicaram, ” published in Ate in 

= mp—in a lean soil more of the female; or where sown too thick, and 
wants nutritious saice, it is female.” Transposing the words “male 

ali “female’ to anne with present usage, and the nay agrees with 
recent investiga 

UNGUS DISEASES of the grape- ae is the topic of the second bulletin 
“4 the Botanical Division of the Department of Foe bie pepsi prepared by 

ribner. It contains ie pages, iy salrige d with seven excellent 

Labruscee). These are carefully lark rey naa botanically and pr racti- 

eopious index closes a paper which does credit to a Pepertinent and 
wilt be of ——, to both the lacie and eee 

THE al of Botany for January contains a biographical sketch 
(with porta) of the late Dr. H. F. Hance, oss red by F. B. Forbes. 
Dr. Hance was born August a 1827, in London, and died at Amoy (where 

Chinese Sera and his Sentebadond of late years, in the Journal of 
Botany, have made his name familiar to all botanists. Sir Joseph Hooker 
‘gi se th tlinw ine estimate of his scientific work: “With regard to Dr. 

nce’s botanical attainments and the value of his labors, I can eal in 

o interest in a botanical and economic point of view. In all that 
he attempted he aimed at critical accuracy in identification and diagno- 
sis, and this he attained in an eminent degree, so that there is no possl- 

a ses 
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Delphinium, an attempt to distinguish the North American Species.. 

ASA GRAY, 

This essay at an arrangement of our species of Delphin- 
ium is submitted to the botanists of the United States in the 
hope of eliciting, during the ensuing spring and summer, 
some observations on the living plants and such collections 
of specimens with their roots, fruit, and seed as may either 
confirm or invalidate the characters which I have endeavored 
to turn to account. ‘ 

1. Seed-coat close, smooth: root fasciculate-tuberous. D. TRICORNE, 

2. Seed-coat cellular, more or less loose and rugulose : 

stem scapiform from thickish branching roots. 

Leaves well dissected: raceme many-flowered. D. scaposum. 

Leaves merely 3-cleft: raceme few-flowered. D. ULIGINOSUM. 

8. Seed-coat loose, cellular, becoming transversely ru- 
gose-squamellate : fascicled roots long: stem leafy. D, AZUREUM. 

4. Seeds with loose cellular coat either arilliform or 
when dry merely scarious-margined or winged at 

the angles, not at all squamelliferous: more or less 

leafy-stemmed. 

*Fasciculate roots elongating, not at all tuberiferous. 

* Stem strict, tall or robust, many-leaved: raceme 
many-flowered: pedicels seldom longer than the 

flower or fruit, ascending or erect: follicles erect 
or nearly so, short-oblong. 

h Legale OW | 
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Alleghany species, slender-stemmed: small flowers can- 
escent-puberulent. 

Californian, stout: sordid flowers villous. | 

Rocky Mountains to Oregon, etc.: flowers glabrous, 
canescent puberulent, or barely pubescent outside. 

+ ~+-Stem lax, several-few-leaved: pedicels of loose 
raceme spreading or ascending, mostly long: fol- 
licles elongated cylindraceous, often diverging at 
maturity: flowers pretty large. 

Stems 2 to 6 feet high: leaves mostly ample, the lobes 

i D acute: follicles recurving in age. 

Stems a span toa foot high: lobes of the small leaves 
obtuse, mostly linear. 

++ + Stem strictly erect, with few or sparse leaves, a 
foot or two high, bearing a virgate or narrow 
raceme, with ascending pedicels, at least the upper 
not longer than the spur: follicles oblong, not over 
half an inch in length, not recurving. 

Very glabrous, a foot or two high, robust: leaves thick- 
ish: sepals half an inch long, little surpassing th 

tal * 

Puaberulent or glabrous, 1 to 8 feet high: leaves not 
thick; divisions or lobes few and linear: roots 
comparatively long and slender. 

Raceme a span to a foot long: sepals oval, over half 
inch long, much surpassing the petals, fully as 
long as the spur. 

Riceme and flowers smaller: sepals oblong, 3 or 4 
lines long, hardly surpassing the petals, shorter 
than the spur. 

* * Fasciculate roots short and thickening, but not 
tuberiform: herbage puberulent or below hirsute : 
stem strict, a foot or two high: leaves not large: 
raceme spiciform or narrow: pedicels short, except 
‘ome lower ones, ascending or erect: follicles oval 
or short oblong, erect, puberutent. 

[ March; 

D. FXALTATUM, 

D. CALIFORNICUM, 

D. scOPULORUM, 

. TROLLITFOLIUM, 

D. BICOLOR. 

D. ANDERSON. 

D. PaRRYL — 
. 

D. ParisHi. — 
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Raceme virgate, usually elongated and many-flowered : 
sepals oval, 4 or 5 lines long, hardly longer than 
petals or spur. 

Raceme of few to several large flowers: sepals orbicu- 
lar-obovate or oval, 5to 9 lines long, much sur- 
passing the petals: follicles turgid. 

* * * Fasciculate-tuberous or grumous roots, i. e. a clus- 
ter of globular or oblong testiculate or sometimes 
palmate tubercles, bearing only fibrous rootlets. 

+ Raceme spiciform and yirgate, many-flowered, with 
erect or appressed pedicels shorter than the spur: 
stems strict. 

Tall, somewhat velvety-pubescent: calyx externally 
pubescent. 

Lower, glabrous or infl puberulent: leaves 
thickish. 

“+ Raceme loose, few-many- flowered: pedicels 
spreading or ascending, comparatively long, never 
appressed, 

_ Long and lax, lower often 2 inches long : leaf lobes 
all narrow : follicles oblong-cylindraceous, half to 
three-fourths inch long, at maturity almost 
always widely recurving: flowers large and not 
numerous. 

Aninch or less long, rarely longer : follicles oblong, 
hardly over half inch long or shorter, mostly 
erect: herbage glabrous or nearly so. 

Spur not longer than sepals, thickish: lower 
leaves with broad or broadish divisions. 

Spur longer than sepals, slender. 

Low, or slender and few-flowered: leaf- 
lobes all or mostly linear: sepals 8 or 4 
lineslong: root-tubercles disposed to be 
fusiform. 

Strict, 2 feet high, with rather many-flow- 
ered raceme: leaf-lobes lanceolate: pe- 

tals all bright blue. 

Such a key is far from satisfactory. 

D. HESPERRIUM., 

D. VARIEGATUM. 

D. SIMPLEX. 

D. pisTicHuM, 

D, MENZIESII. 

D. DECORUM. 

D. PAUCIFLORUM, 

D. NuTTALuu. 
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D. tricorne Michx. does not extend further west than 
Minnesota and Arkansas. : 

D. scaposum Greene belongs to S. Utah and Arizona, 
in the latter territory accompanying D. azureum. More fruit 
of it is desirable. wes 

D. uliginosum Curran seems to be a near relative of the 
preceding. It is imperfectly known, only at one station, in 
Lake Co., California. 

D. azureum Michx., with its var. yimineum, extends 
from Saskatchewan and from N. Carolina to Arizona and 
Mexico. The seeds should well distinguish it. 

D. exaltatum Ait. is our most eastern species and can 
not be confounded. ; 

D. Californicum Torr. & Gray seems also quite peculiar, 
and is restricted to the Californian coast district. 

D. scopulorum Gray I take to be a collective species, 
of the Rocky Mountains and northwestward, to the type of 
which I am constrained to annex the following varieties : 

-stachydeum. A form with narrow leaf-lobes and 
" Strict stem (3 to 7 feet high), upper part of this with the long 
and dense spiciform raceme and outside of flower cinereous- 
puberulent.—Interior of Oregon, Cusick. New Mexico and 
Arizona, Pringle. 

- Var. glaucum. Like the other broader-leaved forse 

x Var. subalpinum, A foot to a yard or more high, 
with shorter raceme of larger and deeper-colored flowers, 
the inflorescence and even upper part of stem viscidly pubes- 
cent or villous, and follicles glabrous.—This is 2). elatum 
Gray in Am. Jour. Sci., D. occidentale Watson, and is the 

have deep and long (instead of tuberiferous) roots. It is 
D. Menziesti var. Utahense Watson, Bot. King. Exp. 
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D. Andersonii 1s )). M/enzieszi Watson |. c., asto Nevada 
plant, and mainly D. decorum var. Nevadense of the Botany 
of California. It belongs to the mountains of W. Nevada 
and the adjacent Sierra Nevada. More specimens in fruit 
are desirable. 

*D. Parryi is founded on specimens collected in San Ber- 
nardino Co., California, by Parry in 1850, Parry and Lem- 
mon in 1876, and by Parish; also apparently the same col- 
lected near Santa Barbara by Brewer. 

‘D. Parishii is a rather low and rigid-stemmed species, 
much smaller-flowered than the preceding, collected at Agua 
Caliente, on the southeastern borders of California, by Par- 
ish, and in adjacent Lower California by Orcutt. 

D. hesperium is a common Californian species, which 
has passed for D. simflex and for Californian D. azureum. 
It appears to abound from Mariposa Co. and from Monterey 
northward, and it reaches W. Oregon. The roots of this 
and the next species are intermediate in character between 
the merely fasciculate and the tuberiform types, but rather of 
the former. 

D. variegatum Torr. & Gray is very well marked in» 
character, and is one of the most showy species. Bentham, 

in Pl. Hartw. 295, took it for D. decorum, but wrongly. We 
know it only in California, from Monterey to the Upper Sac- 
ramento Valley. 

he remaining species have genuine grumous or tuberi- 
form roots, although, as to 

D. simplex Dougl., this is only an inference; for the 
roots of Douglas’ plant, and of Spalding’s from the same 
district (W. Idaho), which accord in character, are wanting 
in the specimens. But the plant comes near to the following, 
which has commonly been taken for it. Further knowledge 
of this species is much desired. : 

D. distichum Geyer in Hook. Lond. Jour. Bot. vi. 67. 
D. azureum Torr. in Bot. Wilkes’ Exped. Common on the 

low prairies of E. Oregon and Washington Territory, and 
extending to Montana. 

D. Menziesii DC. Chiefly near the coast; Brit. Colum- 

bia to Oregon and northern part of California. There are 

puzzling specimens, but it appears to be the only grumose- 
rooted species with pretty large and slender peduncled flow- 
€rfs, succeeded by long and narrow divergently recurved 

follicles. Yet sometimes these seem to remain erect. 
D. decorum Fisch. & Meyer. This is a low and lax 
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species of the western part of California, extending eastward 
to the Sierra Nevada, of very variable foliage, but compar- 
atively broad-leaved. Indeed the rounded lower leaves are 
sometimes barely 3-lobed, and the divisions commonly round- obovate or cuneiform. The typical form (the plant raised in 
the St. Petersburgh garden, from seeds gathered at the Ross 

for identification) has flowers as large as those of D. i 
ziestz. Other specimens agree with this ; but not rarely, bot in the northern and southern districts, it is much smaller- 

a common form, with narrow leaf-lobes, and a narrower raceme of rather small flowers, the pedicels in fruit ascend- ing. It would be taken for a quite distinct species, except for the intermediate forms. os D. pauciflorum Nutt. The type of this species occurs in the Rocky Mountains, from Wyoming and adjacent parts ‘ of Colorado to Idaho, and a slender form reaches the eastern borders of Washington Territory, and also California, where ar. depauperatum, taken to be D. de auperatum Nutt. in Torr. & Gray, having broader leaf-lobes, may really be only an attenuate form of D. decorum var. patens. Addi- tional materials and well formed fruit are wanted. 

River, above th e ] 
antly collected by Howell, Henderson, Suksdorf, etc. Nut tall’s specimen is ticketed * Columbia Plains.” 

On the causes of the variations in the contents of sucrose im Sorghum saccharatum. : 
HARVEY w, WILEY. 

r some years I have been investigating the Sorghum as eel m respect of its adaptability to the production sugar, 
During this time many difficulties have been encountered and these troubles have all been overcome with one excep- 
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tion. The chief obstacles to successful sugar making have 
been, frst, unfavorable climatic conditions ; second, imper- 
fect methods of extracting the sugar; ¢A7rd, improper treat- 
ment of the extracted juice; fourth, variations and rapid 
changes in the sucrose of the juice. All of these problems 
have been successfully solved save the last. It is proper to 
say, however, that certain methods of cultivation and certain 
methods of selecting seeds tend to produce maximum con- 
tents of sucrose in the cane and these methods are not yet 
fully developed. A proper conception of the variations to 
which the sucrose in sorghum is obnoxious can not be had 
unless we study briefly the method of its formation, how it is 
stored and the physiological functions in which it takes part. 

Vegetable physiologists have taught us that a carbo- 
hydrate can be formed by a certain retrogressive change in 
protoplasm, by which the cell envelope, in other words cellu- 
lose, is produced. The carbohydrates which appear in the 
embryo of a plant are developed at the expense of the stores 
of material in the seed. After the appearance of the chloro- 
phyll cells in the plant the production of carbohydrates takes 
place with their aid, CO, being absorbed from the air and 
free oxygen being eliminated. _ 

t would be easy to explain the production of carbohydrates 
by Supposing that the chlorophyll cell exerted a reducing 
influence’ on the CO, which, with the assimilation of water, 
produced, for instance, starch by the formula 6CO,-+-5H, 
=C€,H,,0;+0,,. In the vast majority of plants it is found, 
i corroboration of this supposition, that the volume of the 

Oxygen set free is sensibly the same as the carbonic dioxide 
absorbed. he carbohydrate which is generally formed in 
the chlorophyll cells is starch. This starch is removed 
from the leaf, and it is supposed that the carbohydrates which 
are formed in all parts of the plant are derived from this 
original substance. 

in point of fact, however, the production of organic mat- 
ter in a plant does not probably take place in the simple 
Manner above described. It is more likely that the presence 
of a nitrogenous body is necessary and this proteid itself is 
the active principle of the production of new organic matter, 
Y @ certain decomposition it suffers, with the help of carbonic 

dioxide and water. Nor is it by any means certain that 

Ut has lately been stated that this reduction is due to the action of electricity on the 

Jeaf—producing hydrogen—-and this hydrogen is the active principle in the reduction of 
he carbonic dioxide. This statement to be purely theoretical. 

re 
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starch is the only organic matter formed by the chlorophyll cells; in fact, it is known that oil is often the product of this 

Sugars are as likely to be formed in the leaf of the plant as starch.? en we remember how easily starch is detected in most minute quantities and how easily sugar is missed even when present in much larger quantities, we do not Wons | der that vegetable physiologists have supposed that starch 1s the first carbohydrate formed in the leaf and that all the others are derived therefrom. The explanation which is made of the translation of the starch from the point of its formation to the localities where it is stored is as follows: Take, for instance, the formation of starch in the germ ofce- reals. We are taught that the starch first formed in the leaves is changed into sugar and in this soluble state carried through the plant until it reaches the seed. This sugar, reaching the point where the seed is forming, is changed to starch again by the amy loplast. 
Let us subject this theory of the translation of starch to a brief examination, There are two onl which starch can be converted into sugar, véz.: first. by the 

place at the ordinary temperature in the leaf of a plant and 
the extremely dilute weak vegeta- ble acids which the leaf contains. In the same way it must © Opportunity for the action of a ferment in the leaf is extremely limited.? Such action requires time and much more favorable conditions than can be found in the living leaf. In any case if sugar be formed from starch in either of the Ways indicated it could not be sucrose. In fact the reducing sugar which is found in plants is sel- dom starch sugar, 7. ¢. maltose or dextrose. This a pear to be a fact which the vegetable physiologists have entirely ignored. The Sugars of plants which reduce an alkaline copper solution are either derived from sucrose by inversion 

e 

c., and calls especial atten 
not be the original substance formed. “The ferment which acts on the starch has been studied by Brasse and Schimper (Bied. 

ase. 

T 
Centralbiatt, vol. 14, p. 169, yol, 15, pp. 310 and 473). It is‘callea amyl 
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It seems to me that there is one fact that the physiologists 
forget, v7z., that starch is not always insoluble. In my ex- 
aminations of sorghum juices I have never failed to find 
soluble starch when I looked for it. The existence of bodies 
when first formed in the soluble state, which when once 
made solid become insoluble, is not unknown. Certain forms 
of silica are illustrations of this. It seems much more reas- 
onable to suppose that in the case of the sorghum for instance 
the starch which appears in the seed is partly transferred 
directly from the soluble nascent state to the seat of its final 
deposition. This, indeed, is hardly a theory in the light of 
the fact mentioned above: that the sap of the plant always 
contains soluble starch. ; 

ed by the commonly accepted theory that the starch in 
the grain of cereals, etc., was formed from sugar, a few years 
ago some experiments were made to increase the sucrose in 
sorghum by cutting away the seed heads as they appeared 
and thus preventing the formation of starch. Two or three 
analyses were made and the results showed a large increase 
in the sucrose in those plants in which the formation of starch 
had been prevented. 

In 1885 I conducted some experiments on a large scale. 
About two acres of a sorghum field were selected. In each 
alternate row of the growing cane the seed heads were re- 
moved as they appeared. Numerous analyses were made 
of the canes from both kinds of rows. The result showed 
most conclusively that no marked increase of sucrose was 
hoticed by reason of the prevention of the deposition of 
Starch. It is far more simple to suppose that the sucrose 
which we find in sorghum is produced directly by the de- 

composition of protoplasm in presence of carbonic acid, 
provoked by the katalytic action of the chlorophyll cell. At 
any rate there is no sort of evidence that it is ever made from 
starch and no physiologist has ever invented any hypothetical 
Saccharoplast to account for such a transformation. : 

This subject of the origin of sucrose is of great interest 
but I have not yet finished my experimental studies of it and 
So will not pursue it further at present. 
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helps the growth of the succeeding plant. But the eee 
in sorghum seems to have no such function. It can a ‘ah way aid the incipient growth of the next plant, for that pla grows from a seed. 
plant is concerned, it appears to be absolutely worthless. It is true that in the cas 

that the sucrose in sorghum is purely 
uch so as an alkaloid or a resin. 

here sucrose is a true reserve material, as in seeds, in tubers, and in sugar-cane, we find there is no ten- dency for it to disappear until the needs of the new plant require it. The sucrose remains, for instance, unchanged in the sugar beet until the new growth begins. The same 1s eina higher degree of the sucrose in seeds. The fact, 
Sorghum all traces of sucrose may disap- 

at its office is radically ky 
igations I will say that the devel- 

ghum is an accidental function, oF 

a waste material—as m 

with the formation of the starch in the grain and the content of sucrose in the plant, and its quantity is at a maximum a the time the starch fo ion i ¢€ 

growth the sucrose may suffer decom- Position and help in the i here that the only way in whi 

3 r -¢ Passa It goes on usually pari p 

FS ee SO tone OS A 
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the formation of other bodies or for working it into living tis- 
sues is by thus getting it into protoplasm.) On the other hand 
the content of sucrose in sorghum is sensibly the same in all 
parts of the cane, being just as great at the top near the place 
of most rapid starch storage, as it is near the base. It is not 
strange, therefore, if it be true that the production of sucrose 
is only the expression of the exuberant vitality of the leaf of 
the sorghum, that the greatest variations should be met with 
the content of sucrose. These variations are not confined to 
different varieties or to different fields but are found in the 
same variety in different canes growing in the same hill, and 
which, therefore, have been subjected to precisely the same 
conditions of culture and weather. 

n ten successive analyses of sugar beets made two years 
ago, I found no greater variation than one per cent. in sucrose. 
he same was true of ten successive analyses of sugar-canes 

I made last month, November, 1886. On the other hand, 
any ten successive analyses of sorghum canes, made last 
October, will show a variation of six per cent. 

_ I have not the time here to cite all the instances I have 
noticed which illustrate the principles set forth above. They 
number hundreds. Without a record of these analyses, how- 
ever, the fact clearly appears that the chief cause of variation 
is found in the accidental or adventitious nature of the form- 
ation of the sucrose—in other words, its independence of the 
life history of the plant. When, however, the sucrose has 
once been formed, as ina mature cane, it is subject to sudden 
variations. Sudden changes in the weather, severe frosts, 
followed by warm weather, or simply standing dead ripe, 
often cause a rapid disappearance of the sucrose. It is first 
converted into invert sugar and this quickly disappears by 
fermentation. 

hen the canes have been cut also, if they be expressed at 
a temperature of a warm September day, the sucrose is rap- 
idly inverted. This inversion is not due to the action of the 
acids which the sap contains, but is produced by a special 
ferment, probably czvertin, or some similar substance.‘ oe 

ese variations in the content of sucrose, are, as I inti- 
mated at the beginning, the chief obstacles now in the way 
of the successful introduction of a sorghum sugar industry 
into this country. The last one is easily avoided by promptly 
working the cane as soon as it is cut. The first one can 

*Ducloux, Compt. rend, 103, p. 881, has shown that sunlight is capable of inverting & 

Solution of sucrose, 
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plants. This author definitely confirms my statements in re- spect of the independent formation of sucrose jn leaves. The reviewer says: 
“ Les expériences de M. A. Girard mettent hors de doute que les limbes fabriquent alors des saccharose et des sucres réducteurs.” 
M. Girard shows the Possibility of leaves developing starch from sucrose, but there appears to be no evidence that the reverse of this operation takes place. 

Notes on Umbelliferse of E. United States. 1] 
JOHN M, COULTER AND dea ROSE. 

(WITH PLATE II.) 

NGELICA L.— Fruit strongly flattened dorsally, { broadly winged at the commissure: Carpel with 5 strong 

involucels, and white or greenish flowers.—Incl. “Archan- gelica Hoftm., excl. A. Gmelins DC. — Archangelica 18 referred to Angelica by Maximowicz, Bull. Acad., Petersb., a. 273- € only characters serving to separate Archan- gelica from Angelica break down. The number of oil-ducts in the intervals, while usuall 
issii may be tw 

he generic relation of neither of these species can be deter- cter drawn from the oil-ducts, and plac- In January GAZEITE, - 14, third of Angelica and Conioselintim, se 
tence from bottom, in contrasting the characters ribs’’) might be understood to 

‘ 

t 
the last clanse ( ,_ especially conspicuous under the lateral refer to Conioselinum, It refers to Angelica. 
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ing Angelica Curtissii and Archangelica hirsuta together 
the other Archangelicas must follow. Also, the adherence 
of the seed to the pericarp is hardly a usable character, as 
in Archangelica hirsuta it becomes loose very tardily, and 
in most (even mature) specimens appears as completely 
adherent as in Angelica Curtissii. Sometimes the same is 
true in A. dentata also. Archangelica Gmelini we do not 
consider a member of Angelicez at all. 

* Seed adherent to pericarp: oil-ducts one to several in the inter- 
vals: uppermost leaves mostly reduced to large inflated petioles. 

1, A.Curtissii Buckley, Am. Jour. Sci. 1. 45.173. Smooth: 
leaves twice ternate or the divisions quinate; leaflets thin, 
ovate-lanceolate (1 to 3 in. broad), sharply and irregularly 
toothed: fruit smooth (14 to 3 lines broad) ; oil-ducts mostly 
one in the intervals (sometimes 2 or 3), 2 to 6 on the commis- 
sural side (figs. 14, 15),—Along the Alleghanies from Penn- 
sylvania to N. Carolina. Fl. August. 

2, A.hirsuta Muh]. Cat. 2 ed. 30. Pubescent above: 
leaves twice pinnately or ternately divided ; leaflets thickish, — 
lanceolate to oblong (5 to 10 lines broad), serrate: fruit pu- 
bescent (2 lines broad); oil-ducts 3 to 6 in the intervals 
sometimes I or 2), 6 to 10 on the commissural side (fig. 16). 
—Archangelica hirsuta Torr. & Gray, Fl. 1. 622; Chapman, 
164; Gray, Manual, 193. Axgelica triguinata Nutt. Genera, 
1. 186.—Dry ground, New York to Minnesota, and south- 
ward to Tennessee and Florida. FI. July. 

* * Seed loose in pericarp: oil-ducts indefinite, somewhat evenly 
distributed, under the ribs as well as in the intervals: upper petioles not 
80 prominent 

3. A.dentata. Slender, smooth: leaves ternate, with long 
slender petioles and few leaflets, which are small, lanceolate, 
coarsely toothed: umbels slightly pubescent: fruit smoot 

or pubescent; oil-ducts about 20, with 8 on the commissural 
side (fig. 17).—Archangelica dentata Chapman, Torr. & Gray, 
ei, 4. er ; Flora, 164.—Dry pine barrens, Florida. Fl. July 
to September. 

4. A.atropurpurea LL. Spec. 251. Very stout, smooth, 

with dark purple stem: leaves 2 to 3-ternately divided ; seg- 
ments of 5 to 7 leaflets, which are lanceolate to ovate (1 Le 

(} in. broad), sharply cut mucronate-serrate: umbels smoot 
fruit smooth; ribs larger and with much more conspicuous 
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groups of strengthening cells; oil-ducts 25 to 30, with 8 to 
10 on the commissural side (fig. 18).— Archangelica atropur- 
purea Hofim. Umbel. 161; Gray, Manual, 193.—Low river- 
banks, from New England to Pennsylvania, Minnesota, and 
northward. Fl. June. , 

CAELOPLEURUM Ledeb.—Fruit globular-ovoid, round 
in section, or slightly flattened laterally: carpel with 5 very prominent thick corky primary ribs, about equal and none of 
them winged, each with a large group of strengthening cells: 
oil-ducts 1 in each interval, I (rarely 2) under each rib, an 

e 
plane or slightly concave on the inner face (fi S. 19, 20).—= 
Stout perennial, with I-3-ternately divided leaves, few- leaved involucre and involucels, and greenish-white flowers. Fl. July.—The genus is well marked by its fruit characters. It clearly differs from the whole group of Angelicez in the ab- sence of lateral wings, and in the fruit not being at all dor- 
sally flattened. The flattening, if any, is slightly lateral, as in Ligusticum. From Ligusticum it differs in its very large ribs and single oil-duct in each interval; from Selinum in that it has oil-ducts beneath the ribs as well as in the inter- vals. It was referred by Bongard to Pleurospermum, but 

the seed being mostly plane or very slightly concave. 1. C. Gmelini Ledeb. Fl, Ross. 2.361. Stem 1-3 ft. high: leaflets ovate, acute, cut-serrate.—Archangelica Gmelint DC; Gray, Manual, 193. A. peregrina Nutt.—New England and northward, also in the Rocky Mountain region. 

L.—Fruit ovate-globose, slightly flattened 
shar rimary ribs and no 

t. #. Cynapium L. A fetid, poisonous European herb, in 
cultivated grounds, from New England and Pennsylvania to Minnesota. 4 

.. UM L.—Fruit ovate, flattened laterally: carpel with 5 prominent Wavy primary ribs. each ‘with & large 
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bundle of strengthening cells: oil-ducts none, but a layer of 

secreting cells next the seed: seed deeply and narrowly 

also contains 5 small bundles of strengthening cells: seed- 

section variable, oval or much flattened (figs. 25, 26).—Per- 

ennial, mostly glabrous herbs, with twice pinnate leaves 

{upper opposite and 3-cleft), segments cuneate and incised, 

no involucre, narrow involucels, and bright yellow flowers 

in May. 
I. P. Nuttallii DC. Mem. Umbel. 53. t. 13- Plant 2 to 3 

feet high: pedicels and involucels pubescent.—Michigan to 

Louisiana and westward. 

EXP ANATION oF PLatE IL.—Fig. 14, Fruit of Angelica Curtissii, < 7. 

Fig. 15, Section of carpel of same, x 20. Fig. ection of carpel of A. 

‘hirsuta, < 20. Fig. 17, Section of carpel of A. dentata, << 20, Fig. 18, See- 

BRIEFER ARTICLES. 

Carex notes.—Carex glaucodea Tuckm., which W. Boott, Esq., has re- 

cently referred to C. grisea, has an even, strongly cu
rved style, completely 

separating it from the latter, and also from (. flaccosperma, which has an 

even, straight style. “ Bulbous thickened ” does not accurately describe 

the style of ©. grisea, as it is often merely thickened above the base as in 

©. oligocarpa. But this character is sufficiently marked to disconnect it 
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Ash in basket work.—In the Borantcat GAzerrr, vol. xi, pp. 326-828, — 
is an article on Hierochloa borealis, in which the author describes the 
use of this grass in basket work. Furthermore he says: “The wood 

used, which forms the main 

SR Saree part of these articles, is white 
ash, Fraxinus Americana, 

and red maple, Acer rubrum, 

called in Maine white maple. 

These woods they prepare at 

home, splitting the ash into 

strips of the requisite thin- 

ness and width by means of 
a a machine.” 

In conversation with an old basket maker, in the eastern part of 

Yates Township, Orleans County, N. Y., I gleaned the following facts rela- 
tive to a more primitive method of splitting ash than that by machines. 
This basket maker first splits the ash log into wedge-shaped pieces as repre- 
sented in the upper half of figure 1. These pieces are again divided into 
parts along the cross-lines, as seen in the lower half of figure 1, The 
pieces now obtained are called “bars. In order to separate the bar into 
strips suitable for his work, the basket maker places the bar ona block 

Separate the layers, the basket maker causes the end of the bar to project about four or six inches from the pounding block, and strikes more h blows upon the projecting end. This causes the end of the bar to sepa- rate in layers, as figure 2 shows. 
The strips of layers of growth, 
or “ grains” 

guages or are themselves split Fig. 2. 
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maker prefers black ash which has been exposed to the wind and sun. 
The best ash for his purpose is obtained from a wood-lot which is open 
and dry. Next to this he prefers isolated trees near a forest. He does 
not use black ash of the “ black ash swamps,” for, he says, “the grains are 
too thin and the wood is not as tough 

The structure of the ash determines its mode of splitting under 
heavy blows. It divides at the lines of demarcation of the annual layers. 
Here are to be seen, upon microscopic examination, large dotted ducts, 
whose open mouths are quite evident to the naked eye, in cross section. 

The earliest mention of the ash and other trees in this section of 
Western New York, that I know of, may be found in a handbill issued 
by Joseph Ellicott, November 26th, 1800, (and quoted in Turner’s History 
of the Holland Purchase), viz: “Those who prefer land timbered with 
black and white oak, hickory, poplar, chestnut, wild cherry, butternut 
and dogwood, or the more luxuriant, timbered with basswood, sugar tree, 
white ash, wild cherry, cucumber tree—a species of magnolia~-and black 
walnut, may be suited.” 

Tam indebted to a a friend, "Miss L. A. Weld, for the draw- 
ings.--CHar.es E. Farm 

Astringent qualities : ie and Mitella.—It is well known that 
astringency is a common property in the Saxifrage family, and in the 

west, Heuchera hispida Pursh., H. cylindrica Dougl., and H. parvifolia 
Nutt., are well known by the hunters, prospectors and shen who lead a 
wandering life. These plants are all very astringent and are successfully 

employed i in cases of diarrhea of all degrees of severity. This complaint 
is very troublesome and all the more so on account of its liability to oc- 
curatany time. This is particularly the case in alkali regions where the 
water one has to drink is so bad as to bring on this sickness in a few 
hours. Of course no drug stores are at hand, but by a little search one 

can usually find one or another of the species mentioned, H. parvifolia 

being the commonest species in Northern Montana. Any one troubled 
with the complaint mentioned can, by chewing a small portion of the 

root and swallowing the juice, quickly relieve himself. Or where the 

dried root is used, some people carrying a supply wherever they go, a 

decoction is often made, but is very disagreeable to take. The great 
trouble with alum root is that if one takes only a little too much sudden 

constipation comes on and. has been known to last for days, often causing 

dangerous symptom 
We have tried sions native roots at different times while far away 

from human habitations and have found that the root of Mitella pentandra 

Hook. is far superior to alum root. It is milder and slower in its action 

and besides being mildly astringent possesses a bitter principle which 

acts as an appetizer, as we have demonstrated to our ject satisfaction 
2 
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on several occasions. The last time we employed it was in the case of a 
young man who had been troubled with diarrhcea for three weeks. Dur- 
ing the last week of the period the complaint was coupled with severe 
indigestion and total loss of appetite. Having nothing at hand to give 
him we broke off the root from a botanical specimen of Mitella pentan- — 
dra and divided it into two parts of about ten grains each. He chewed — 
and swallowed one piece on the spot (about 9 a. M.) and ate the re- 
mainder at 11.4. M. Before noon he actually complained of great hunger 
and spoke with evident relish, to our amazement, of what he expected to 
have for dinner, We saw him again at 2 p. m.,and he felt much better 
telling us how he had enjoyed his dinner. The next morning we saw 
him again, and he was well in every respect, having a good appetite and 
digestion, his bowels being free and regular in their action. Now this 

quality of the plant in question. It is our custom to taste every root we 
find new to us, and that is the way we found out. Thinking this might be 
new to the public, and that the knowledge of it might be of practical value 
to others, we submit these remarks to the readers of the Gazerrr. —F. W. 
ANDERSON, Great Falls, Montana. 

Celery Leaf Blight (Cercospora Apii Fres.)—This disease annually de- 
stroys about one half of the celery planted in this section : last year (1886) 
the loss occasioned by the parasite was not so great as in former years, 
owing, no doubt, to the dry weather which prevailed in this section. 
Frequent showers and heavy dews followed by hut sunshine favors the 
growth of the fungus. The fungus usually appears in this section about 
the first of July, and at the approach of cool weather, which usually comes 
on in September, the fungus gradually disappears. When fresh the 
conidia germinate readily (in three hours) by sending out a delicate, 
colorless thread from each cell. So long as the celery leaves are kept dry but few of the conidia germinate, but if the leaves are f requently 
moistened the fungus quickly destroys them. ( ‘elery protected from the 
direct rays of the sun, 
or by screens made fo 
_ On September 26, 1886, several healthy celery plants that were grow- mg in the open air were lifted and planted in the green-house. About one week later sowings of the conidia of C. i leaves of several plants. _— days later the leaves where the sowings 

' the pale green pustules which always appear just before the hyphee and conidia become visible, Owing to ae con woul which came on about the time the pustules made their appearance, the 

’ 
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fungus made no further progress, except several spots which showed the 
brownish hyphz, but no conidia. The plants upon which no sowings 
were made remained healthy. If the experiment had been made earlier 
in the season the development of the fungus would have been more 
rapid. A form of ©. Apii is quite common on Pastinaca, but is quite dis- 
tinct from C. Apii on cultivated celery. In the Journal of Mycology (vol. 
I, p. 87), the form on Pastinaca is included under C. Apii Fres. Mr. Ellis 
thinks, however, that the form on Pastinaca might be called C. Pustinace 
with propriety, as distinct from C. Apii Fres—B. T. Ga.toway, 
Columbia, Mo. 

An American Papaver.—Last summer Mr. John Spence, a florist of 
Santa Barbara, collected many plants in the high mountain regions of 
Santa Barbara County, which he submitted to me for examination. 
Among other novelties were the beautiful orange-colored blossoms of a 
Papaver. In the absence of root or foliage, it was not easy to tell 
whether it was P. Rhosas of Europe or something new; but, judging from 
the location in which it was obtained, I suspected it might be something 
new, and sent it to Dr. Gray. On a visit to the same locality later in the 
season, Mr. Spence obtained ripe seed, and succeeded in raising perfect 

plants, specimens of which he has sent to Dr. Gray, who decides that it is 
anew species. Being the first American representative of the genus, Dr. 
Gray very appropriately christened it Pupaver Californica. Mr. Spence 

says the plant is found in quantity where the ground had been burned 
over the previous season, and that the large masses of brilliant orange 
flowers could not fail to attract attention. The same plant was found 

last year, by other individuals, in two different localities in the Santa 
Ynez mountains, and under the same conditions, on ground that had 
been burned over the previous year; but we have no report of its having 
been collected before last year—Mnrs. R. F. BINGHAM. 

Vermicularia phlogina Fairman (n. sp.)—Perithecia very delicate, 
minute, superficial, sparingly clothed with bristles of varying length, 
subhyaline above, darker below, continuously or sparingly septate, 60-100 

4 long and 5-7 » thick, tips (especially the longer ones) obtuse: sporules 

oblong, fusoid, hyaline, slightly curved, endochrome at length imperfect- 

ly divided in the middle, 15-20><2}-8 ».—Differs from V. Coptina Pk. in 
its smaller, paler perithecia and different bristles. 

On leaves of Phlox divaricata. Ridgeway, Orleans County, New 
York, July, 1836, 

_ This Verm‘cularia occurs on the phlox leaves, (generally after flower- 

ing of the host), often mixed with a Cladosporium (C. epiphyllum Nees?) 
‘ometimes pure, and at times suspected leaves have only the Cladospo- 
Mum present,—CHar.es E. FarrMan, Lyndonville, New York, 
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EDITORIAL. 

ONE THING is especially true of American botany—it is vigorous and 
progressive. The evidences of accelerating growth may reasonably sup- 
port hopes of a future development as profound, even if not as massive, 
as Germany now possesses. We are of a mind with our German corre 
spondent (whose views on this and other points carry all the more 
weight by being taken from a letter not written for publication), that 
time will bring us college faculties in botany, with all implied improve- 
ments and accompaniments, where we now have isolated teachers. Itis, 
indeed, quite possible to establish a few laboratories and lecture rooms 
in emulation of the best the world knows, if men of erudition and in- 
domitable energy are willing to devote themselves to the work, and can 
secure the backing of sufficiently large and wealthy institutions, yet to 
see the science acknowledged as an essential part of a general education, 
which is now true in a limited sense only, there must exist the convict 
tion in the public mind that it is of greater importance than other studies 
which it displaces. Public attention is much more directed toward the 
useful at the present time than what is simply interesting. It will be 
good policy, therefore, for botanists to pay regard to those subjects which 
affect the thought and welfare of the people. In passing this way the 
dangerous ground of superficiality must be sedulously avoided, for our 
plea is not for popularity at the expense of science, but for the advance- 
ment of science by the aid of the good will of the people. Let the botany, 
presented by botanists, take hold of problems of human welfare and phil- 
osophy in a masterly way, and the public will not fail to show apprecia 
tion by lending its support to the advancement of the science as a whole, 

OPEN LETTERS. 

I am half inclined to take exceptions to: itorial in the GAZETTE 
for November, 1886, a propos o! Se to ea social int 
to me that you rather ignored another group of workers, for want of a 

en to be done to satisfy the most enthusi- 
asts - whom you speak, wh ost ardent of those same young 

onn. 
UGLAS H, CAMPBELL, 

ere is an immense amount of structural 
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Ouvirandra fenestralis. 

I 
tioned that it is very difficult to keep Ouvirandra fenestralis free from 
a 

some specimens of Planorbis corneus into the tank where that plant was 
growing. This snail cleans Ouvirandra thoroughly without injuring it. 
do not know whether Planorbis corneus occurs in America, but an 

other species will probably do quite as well. English cultivators recom- 
mend keeping Ouvirandra in the shade to prevent the luxuriant growt 
of alge on it. (cf. Regel’s Gartenflora, 1886, pp 308 and 647). 

Botanic Garden, Oxford, England. Dr. 8. SCHONLAND. 

Rendering herbarium specimens pliable. 

made up as follows: Alcohol, 26 fi. 02; corrosive sublimate, 1 oz. mix 
and dissolve, then add 6 fl.oz. glycerine. Plants poisoned by this solution 
are not only well preserved, but are also much less liable to be damage 
by freqnent handling. ¥, T. MAN, 

Sharon, Pa. 

German and American Botanists. 

chemical faculty. But all this will come also in America in due time 
Giltingen, Germany, Winturor E. Stone, 
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NOTES AND NEWS. 

E American Naturalist will hereafter be published by J. B. Lippin- 
cott vy Co, of Philadel hia 

PROFESSOR JoHN M. Counter was elected president of the Indiana 
sahil of Science for 1887. 

In GazeTTE fur December, 1886, page 330, in “ Explanation of 
Plate XL “ nye gracillima should read Carex debili 

A on North American Geraniacez has been presented to the 
Boston Society of Natural History by Dr. 

GH THE kindness of a member of the eienton the botanical 
taboratary- of Brown University is now equipped with six of Beck’s “Star 

E GAzertE for November, 1886, there is a mistake in Professor 
lgaces s a on the Black Rot. In n figure 8 the »should be mm. The 
cura as made in copying the figure 

INTERESTING fungus, Boletus dectotens B. & C., has been found 
igi a County, N. Y., by Dr. Charles E, Fairman. Hitherto it has 
a been connie in the southern states 

tip L. Corp, of Cleveland, O., qiies that Viola hastata and a white fowered variety of Cnicus cc eye east of that city, and that 
actuca Scariola is common in and about th ity. 
sa ALPH. ohne ae has just distributed a paper, from the Archives 

et Naturelles, on the nical origin of certain culti- 
vated pane and the peste causes of the extinction of certain species. 

EXPERIMENTS made by G. H. Whitcher ( Agricultural Soience, vol. Ip. be appear to show that the aerial roots of corn (maize), which are e produc most Saree at the time of flowering, give off ammonia during their grow 

E Journal of Botany (February) contains the description (with mis “of a fine new hepatic from Killarney, by Richard Spruce. It is called Lejeunea Holtii. A list of Jamaica mosses és nd Hepatics is : :tlso given by sents Boswe 
SocreTatuM peter is the title of a small month! hich Fried- y in whic lander & ‘Sohn, of Berlin, propose to give a bibliographic list of papers iD natural history Eero ky the societies of the world. It is 2 marks 50 pig. a year, or about 
TH ue Bulletin o of bi hehe Botanical Club for February contains “ Notes on Diatoms, ye Henry Kain ; “ Note on the Inflorescence of Camellia 

uit, by EE Bien, ae a“ A Method of Drying Plants with Little 
of Gol, “i by Charles E. Smith, 

Is VERY much Saris to obtain copies of the January number 0 1886 (V a “XL No. 1.) ny botanist it ed a duplicate copy Sie confer a great favor. by sen che it to the NICAL GazeTre, Crawlordsville, 
Ind. The regular price for single copies will be paid. GAZETTE has with eived much commendation for its very_full 

e December number of that 
ed in the GAZETTE as avail- and pip indexing will hereafter be one of its 
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recent meeting of the alert ae Academy, Miss Helen C. 
DeS. ‘Abbottannounced the discovery ne hematoxylin in the bark of Saraca 
Indica. It is another genus of the s ss: to which mea ag ee 
a ce aie the only ee lanciae known to yiel 
ato 

Lorenzo G. YATES, of Santa Barbara, California, ae published a list 
of Bataan. ferns, with notes of locality, etc. Of the 129 species, ten are 
spans} in North America, five of which are Californ r. Yates has 

n preparation a similar list of at eae of ae as well as a list 
of all known ferns, with syno seid 

PRoF ENT gives ie dean Monthly Mic. Journal for 
February an interesting paper ‘ ‘On the Schwendener Theory of the Con- 
stitution of Lichens n this egy we must congratulate = 
journal upon its im ae appearance. besa abandonment of the 
column i is a decided change ve the 

Mr. y WILuLEY, of New Bedford, es is offering for sale his 
large listing of lichens and also his library. It is undoubtedly the 
most complete in this country after that of gi ae Professor Tuckerman. 
It would give any student of lichens in this c ae an unsurpassed op- 

portunity fer good work. The collection i is eoined a t $2,000. 

in Pittsburgh, Pa., on Gelber 21st, 1886, with init phe oa mem- 
df sph t 

Couumecs (Ohio) Horseckarel Society has published a very 

interesting volume of proceedings for 1886. With nt botanists as Pro- 

fessors Townshend. Lazenby and Devol at work the botanical activity of 

the state is en ted as increasing. The only criticism to made upon 

this as is its sad lack of continuous pagination. The secretary's 
address vol, Columbus, 

A re Wi of Tillandsiz has been begun by J. G. Baker in the Feb- 

ruary Journal of Botany. The suborder is in great confusion and Dr. 
Baker's work will be most dodepeble to botanists. It contains six genera, 

Tae JourNAL of the Elisha Mitchell Scientific Society of North Car- 
olina jor the year 1885-6 shows a commendable activity in the scientific 
Circles of that state. This publication, of about one hundred and fifty 
pages, Shiki 2 ory variety of papers, two of which are of great botan- 
leal interest, viz.: “A Sketch of the Life and Scientific Work of L. D. 

von Schweinitz,” with portrait, pts A, ck sp ntaining ay complete 

bibliography; and the “ Wilmington Flora,” sixty pages, pre. 
Wood and Gerald McCarthy. The latter is a full ceaoee of 1 M08 species 
and varieties, representing “527 genera an orders _ _phanerogams. 
The € secretary’ s address is F. P. Venable, Che pet Hill, N.C 
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Dr. H. W. Winey, of the Agricultural Department, has just distrib- 
uted as Bulletin 14, the record of the recent experiments at Fort Scott, 

results are very interesting from a scientific point of view, and suggest : 
many problems for future investigation, but the “ practical ” result is best 
stated in Dr. Wiley’s own words: 

“It must be confessed that the chief object of this last series of experiments, viZ.? 
place the industry where private capital would see its way clear to its extension, has no 
been attained.” : 

THE Account of larval entomophthora, E. Phytonomi on Fhytonea 7 
punctatus, given in the January number for 1886, is supplemented 

Mr. Ar 

. 

from germination under water. Instead of forming myce- 7 
aS lium they put out short hyph of definite length, on each — : 

Ww 
accompanying figure (x 200). Such spores are well — 

adapted by their minuteness for long distance transportation through 
the air. : 

well represented. Among the papers 
est were “Origin of the Indiana Flora, 
Indiana,” J. N. Rose; « Chlorophyll Bands of 
“ Additions to the Indiana Flora,” Geo, 
Prof. Chas. R. Bar i 

Dr. E. Lozw has published in the Jahrbuch of the Berlin Gardens the results of his extensive experiments upon the reci 
relations of showy flowers and insects. 
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Notes on Umbellifere of E. United States. III. 

JOHN M. COULTER AND J. N. ROSE. 

(WITH PLATE III.) 

Rich ground, S. Pennsylvania to Kentucky and southward. 

Fi. July and August. 

TIEDEMANNIA DC.—Fruit ovate to obovate, flattened 
dorsally ; carpels with 5 primary equidistant ribs ; dorsal and 



74 BOTANICAL GAZETTE. | April, 

oil-ducts solitary in the intervals, 2-6 on the con 
side : seed-section oblong to broadly oval : stylopodium Z ¢ , thick, conical (figs. 31-36).—Smooth erect aquatic erbs, with leaves reduced to petioles or of few narrow leaflets, in- 

Peucedanums, whieh are low dry ground western mee with much dissected leaves and mostly yellow flowers. cine fruit characters still further confirm this difference of habit, 

only to separate Tiedemannia and Archemora from ies num, but to unite them into a single genus. No fruit . wee acter can be made to separate them, and the only distinctio 

sider them a single genus, and one well distinguished ne Peucedanum, at least in North America. Archemora Fen 

2-6 feet high: leaves reduced to cylindrical hollow pointed nodose petioles: oil-ducts filling the intervals, 2~—4. on com- missural side (figs. 31, 32).—Virginia to Florida and Lou- isiana. FI, August to September. 
4 2. 7. ternata. Stem slender, 2 feet high: leaves ternate with linear entire leaflets, the lower long petioled, or some- times reduced to a flat-tipped petiole: oil-ducts snAiee i on commissural side (figs. 33, 34). Archemora ternata Nutt. —North Carolina to Florida. Fi. N vember. : ¥ 3. 7. rigida. Stem 2-§ feet high: leaves simply pinnate, with 3-9 linear to lanceolate entire or remotely toothed leaflets: 
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oil-ducts small or sometimes large, 4-6 on commissural side 
(figs. 35, 36) Archemora rigida DC.—New York to Minne- 
sota and south to the Gulf. FI. August. 

PEUCEDANUM L.—Fruit roundish to oblong, much 
flattened dorsally : carpels with 5 primary ribs; dorsal and 
intermediate filiform and approximate ; lateral extended into 

I. P. nudieaule Nutt. Torr. & Gray, Fl.i.627. Low, nearly 
acaulescent, pubescent : leaves much dissected : flowers white : 
fruit nearly round, 2~3 lines broad ; oil-ducts small, solitary 
im the intervals, 2-4 on the commissural side.—Minnesota to 
Towa and westward. FI. in earliest spring. 

PASTINACA L.—Fruit oval, very much flattened dor- 
Sally : Carpels with 5 primary ribs; dorsal and intermediate 
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much more dorsally flattened, the lateral wings are strongly 
nerved towards the outer margin, instead of at the inner = 
gin on the commissural side, and a remarkable layer . 
strengthening cells completely invests the seed cavity, ee : 
of occurring in small isolated groups beneath each rib, allo 

sometimes shorter; in Heracleum generally about half as _ long, though sometimes nearly as long. 

HERACLEUM L.—Fruit oval, somewhat narrowed .at base: like Pastinaca, but with thick conical sty lope (figs. 41, 42).—Tall stout perennial, with ternately compoun leaves, deciduous involucre, white flowers, and obcordate : petals, the outer ones commonly larger and 2-cleft. ae 1. H.lanatam Michx. Fl, i. 166. Woolly, stem grooved: leaflets broad, irregularly cut-toothed.—Wet ground, through- out the northern states, and as far south as North Carolina and Kentucky ; also westward. FI. June. 
EXPLANATION oF PLATE IIT.—Figures 27, 29, 37, 39, 41, are > 4; figures: 31, 33, 35, are 63; all cross sections are 20: 

A Botanical Tramp through North Carolina. 
GERALD M’CARTHY. 

After spending some five or six days in botanizing in the 

Newberne, about forty-five miles farther south, and followed on foot, with portfolio and box, prepared to collect along the Ww ay. € road over which my route lay extended for the greater pa 
i 

Swamps, and in places was crossed by deep streams, which 
fferent swamps. Bridges a 

* 
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everywhere absent, the only means provided the foot-passen- 
ger for getting across such places being what is called the 
‘‘foot-log.”” The foot-log causeway is a characteristic insti- 
tution of subaqueous Carolina. It consists of logs, usually of 
bald cypress, strung across the stream, and supported at the 
ends by piles driven a few feet into the soft ooze beneath. 
The upper surface is chipped off, so as to furnish a level and 
slippery pathway of some twelve to sixteen inches breadth. 
Frequently, after getting half way across some wide lagoon 
or stygian stream, the wayfarer is confronted by a yawning 
chasm, where the connecting logs have been swept away by 
the rising flood. It may be, too, that the twilight is fast 
deepening into the Egyptian darkness of the cypress swamp. 
Then the belated traveler must wade if he can, swim if he 
must. 

The most abundant trees of all this wet region are the 
valuable black gum and bald cypress. The latter often rises 
to a height of over one hundred feet, and attains a girth of 
twenty-five feet or more above the swollen base. here the 
trunks are not overcrowded, each one is surrounded by a 
palisade of cypress knees. The use of these curious excres- 

cences can perhaps be explained by some of our biologists. 
Some one has suggested that they are intended to protect the 
sapling tree from injury by floating ice, a service, indeed, 

they are well fitted to perform, only it must be remembered 
that ice and the current to give it momentum are both usually 
absent from cypress pools. It may be, however, that the 
Swamp water, which has a strongly acid reaction, acting 
upon the soft, spongy texture of the wood, has something to 
do with the production of ‘these apparently useless appurte- 
nances, as well as the swollen base of the trunk itself." 

he cane, Arundinaria macrosperma, mingled with Scir- 

pus lacustris, Typha latifolia, and Smilax laurifolia, forms an 
impenetrable jungle along each side of the road, which it 
would soon invade were it not for the corduroying process. 

Separating the basins of the different swamps are ridges 
of higher ground, usually with clayey soil. These oe 

i “A Grayii, Du- 
Tivularis, C. flavescens, C. flavicomus, an . Grayii, 

lichium spathaceum, Fuirena squarrosa, Eleocharis tubercu- 
ACRE SRT 

‘The ordinary function assigned to “ eypress kness”’ is that they permit the access of 
air to the roots. “Also see BOTANICAL GAZETTE, Vili. 236.—Eps. 
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losa, Eriophorum Virginicum, Fimbristylis spadicea, Rhyn- 
i - ol ligantha, R. microcarpa, a, 

carices the most common are C. flavescens, C. vulpinoidea and C. lupulina. This genus is by no means so well repre- 

ut the flora of these lonely swamps is, like the swamps themselves, rather monotonous. The collector will often get 

“Through tangled juniper, beds of reeds, 
hrough many a fen where the serpent feeds, 

And man never trod before.” 
There are very few grasses to be met with in the swamps, and these are of little interest. Panicum Crus-Galli, Agros- tis vulgaris, Panicum dichotomum and Paspalum Floridanum oe are about all. 

: he shrubs and trees which sometimes cover the high ridges include Gordonia Lasianthus, Stuartia Virginica. Magnolia glauca, Cyrilla racemiflora, Oxydendron arboreum, uercus aquatica, Q. Castanea, Alnus serrulata, Cupressus thyoides, Juniperus Virginiana, Acer rubrum, and one or two species of willow, 

The Autumnal changes in Maple Leaves. 

W. K. MARTIN AND S. B. THOMAS. 

The results we would record in this paper were obtained from investigati i 
ollege 

t - The object was chiefly to note the changes in the cell contents as the death of the leaf ap- ated and to localize, so far as possible, the changes 12 or. 
: _ The structure of the normal green maple leaf is shown 12 figure 1, consisting of the o and below, a single cell in depth, a single layer of rather 

rdinary epidermal layer above 4 
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elongated palisade cells, and usually about three layers of 
spongy parenchyma, more closely packed than usual. The 
chlorophyll bodies are small and thickly and evenly distrib- 
uted throughout the mesophyll cells. 

The first indication of the approach of autumnal changes 
is the withdrawal of the contents of the mesophyll cells. This 
goes on gradually, but the cells are seldom emptied. he 
amount of protoplasmic cell contents lost to a plant by the 
fall of its leaves must be very considerable. The whole mass 
of the chlorophyll bodies in any cell is much reduced by this 
process of withdrawal (see figures 2 and 3). t the same 
time the protoplasm of the cell seems to dispose of much of 

a oat 

S, e 
a 

oo 

* 

Fra. 1. Fig. 2. 

its substance in the manufacture of cellulose, chiefly in the 

palisade cells, in which it is deposited upon the cell walls in 
successive layers, either uniformly or in restricted patches, or 
Is used occasionally in building a transverse partition across a 
palisade cell (fis. 4). Inevery case the lines of stratification 

are beautifully marked. That this deposit is cellulose was 

determined by the ordinary tests for that substance. During 
these changes the chlorophyll bodies are seen both to disin- 
tegrate and to blend together in larger masses. In the case 
of the red leaf these larger masses often become invested by 
a pellicle which appears to be cellulose. 

In the leaf which has become brown (fig. 2), a greater 

amount of cell contents remain than in the red, the chlorophyll 

bodies do not mass together so much, and the cell sap is a 

dirty brown, 

-in the red leaf (fig. 3) the cell contents are even more 

reduced, some cells being almost empty, the remaining con- 
tents are mostly collected in masses of considerable size and 
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often surrounded by the pellicle referred to, and the cell sap 
is colored by the characteristic red coloring matter, erythro- 
h 

In the yellow leaf the cell contents are much like those of 
the red leaf, but the cell sap is colorless and the chlorophyll 
masses are stained yellow by xanthophyll. 

hat has been said of red and yellow and brown leaves 
is applicable as well to groups of cells in the case of mottled 
eaves. 

The existence of erythrophyll and xanthophyll in these 
positions, the former in the cell sap, the latter in the solid cell contents, is of course well known in a general way. But we wish to add an additional fact or two in the explanation 
of these phenomena. Chlorophyll, manufactured constantly 
under the influence of light, is as constantly undergoing 

decomposition by the metabolism 
of the cell. Under ordinary condi- 
tions the manufacture of chloro- 
phyll is sufficient to cover up its 
decomposition and the leaf retains 
its green color. Under certain 
changed conditions, however, such 
as intense light or diminished vital- 
ity, the decomposition of chloro- 
phyll exceeds its manufacture, and 
xanthophyll (probably one of the 
products of its decomposition’) ap- pears. In other words, xanthophyll is being formed all the re ly €S apparent when the manufacture of chlorophyll is checked. The condition of intense sunlight Sives us the occasional summer yellowness, while to lowered vitality must be attributed the failure of chlorophyll manu- facture in the autumn. This lower vitality is brought about vy diminution of light, lowering of temperature, and proba- 
; The common notion that frost 

coloration is true only so far as it is one of the causes which tends to diminish fie ial of the — plant and so the manufacture of chlorophyll. Autumnal col- ee hired take place before any frost. Xanthophyll then stains the ps masses yellow, which were before 

d bslorad es h fferent n 1s brought about in a very differen way, as erythrophyll is ibeatanhicea in the leaf "ad stains 
‘Vines’ Physiology of Plants, p. 241, 
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the cell sap, leaving the chlorophyll masses untouched. This 
red coloring matter can not be discovered in any of the crude 
materials brought into the plant, or in any other part than 
the leaves, except sometimes in the phloem regions of the 
petioles. When the leaf falls and the cell sap evaporates, 
and the chlorophyll bodies die, the erythrophyll lays hold of 
the cell wall and solid contents and stains them. In this way 
dried leaves retain their red color __As erythrophy]l is solu- 
ble in water, however, contact’ 
with moisture will soon cause the 
most of it to disappear. In the 
case of many cells containing 
erythrophyll we found the chlo- 
rophyll masses retaining their 
green color. In fact, the green 
was so slow in disappearing that 
It was only in the most advanced 
stages that it had given place to 
the yellow of xanthophyll. In 

- Some cases, where chlorophyll 
masses were in contact with ex- 
ternal cell walls, they had _ be- 
come yellow, while in the same 
cell those masses completely sur- 
rounded with erythrophyll re- 
mained green. The explanation 
of this seems to lie in the fact 

ry 

position of chlorophyll goes on FIG. 4. 

erythrophyll color of the cell sap being replaced by a dirty 
brown. Whether this is a resultant from the action of erythro- 

Phyll upon certain cell contents, or an entirely different color- 
Ing matter, was not ascertained. 
Ng a te 

*Vines’ Physiok gy of Plants, p. 266. 
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BRIEFER ARTICLES. 

A Plant Heliostat.—The Malva borealis Wall. is a very common weed 

in cultivated g 1 throughout Sout! California. Itis an annual that 

quickly springs up in rich, tilled soil that is atall neglected. This “Malva,” 

as it is appropriately called, is an almost constant stimulus to better cul 

ture, and stands ready to possess the soil, for a time at least, so soon as the 

harrow, gang-plow or hoe ceases to make frequent visits. The large areas 

in walnut groves, orange orchards, open fields for grain growing, and 

even along the roadsides, occupied by this weed, made any observations 

as to its habits an easy task. The most interesting characteristie of this 

mallow,which ti d, is the heliot pi p possessed by the foliage. 

The round-cordate, neatly crenate and more or less five to seven-lobed 

leaves follow the sun during its daily course, and present their upper sur- 

faces to the descending rays. The position of the blades is facing east- 

ward in the morning, and as the day advances the lamin turn to the 

south and become more nearly horizontal. During the afternoon the 

blades approach the vertical position, and at sunset they face the wes*ern 

sky. In short, the malva leaves are living heliostats. This heliotropi¢ 

movement is much more uniform in the leaves of young plants than in © 

those that have grown old and woody. Over an area entirely covered — 
with the malva plants that are about six inches high, and before any flow- _ 

ering stems have begun to shoot upward, the peculiarity of the leaves — 
above noted is strikingly manifest to any person, however blunt his pow- 
ers of observation, when once his attention is called to the matter. 

series of observations was made upon the movement of the leaves 

to determine, if possible, the portion of the blade that is most active in 
the turning, and also to discover the method of the return from the even- 

taken during the day. Inno case was there any indication of any attempt 
to make an entire revolution. The backward movement begins as 8002 
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as the sun is set; in fact the following of the sun is not so pronounced 
after 3 o’clock (and earlier on dark days) as up to that hour. It seems as. 
if the sun drew the leaf around.by its own attraction, and the blade moves 
back to its point of rest when the force is withdrawn. There was no evi- 
dent daily motion observed in the remaining portion of the long petioles. 
It is true that they varied their position from time to time, but with no: 
regularity. Petioles on the eastern side of a plant remain more nearly 
horizontal than those located elsewhere. Those upon the north and south 
sides are more upright, with a tendency to point eastward. The western 
leaves are nearly upright, so that the blades may be able to catch the di- 
rect rays of the morning sun. At night there is an evident falling of the 
petioles as if to assume a position of rest, while the blades become nearly 
horizontal at the same time. By 9, or at most 10 o’clock in the evening 
the plant reached its position of repose, and an hour or more before the 
sun’s morning rays can strike the plant the blades are all in position. 
Three distinct views of a malva patch may be obtained at any time when 
the sun is shining. If the view is, so to speak, from the-sun, that is, in the 
direction of the rays of light, only the upper surfaces of the leaves are 
seen ; if toward the direction of the sun, the under surfaces are in view. 
The difference between the shades of -greén of these two views is very 
marked. A third view is at right angles to the sun’s rays, from which 

point the leaves are only seen by their edges, which are inclined from 

the perpendicular, the angle depending upon the height of the sun at the 
time of observation. Upon a dark, stormy day the heliotropism of the 
leaves is in a large degree suspended.—Byron D. Ha.srep, Botanical 
Laboratory, Ames, Iowa. 

Leaf Prints.—Several years ago I devised a method of taking leaf 

prints of marked beauty, and a specimen of the work recently sent to Dr. 

Gray elicited the reply: “’Tis a new way; better send account of it to- 

BoranicaL Gazettes,” etc. I do so, prompted by the belief that the 

method may be of actual usefulness to the botanist as well as a refining 

recreation for those who love nature “on general principles.” There 

will be needed for the work: 1. A small ink roller, such as printers use 

for inking type. 2. A quantity of green printer’s ink. 3, A pane of 

stout window glass (the larger the better) fastened securely to an evenly 

planed board twice the size of the glass. A small quantity of the ink is 

put on the glass and spread with a knife, after which it is distributed 

evenly by going over in all directions with the ink roller. When this 

has been carefully done, the leaf to be copied is laid on a piece of waste 
Paper and inked by applying the roller once or twice with moderate 
Pressure. This leaves a film of ink on the veins and network of the leaf, 

and by placing it on a piece of blank paper and applying considerable 
Pressure for a few moments the work is done, and when the leaf is lifted 
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from the paper the impress remains with all its delicate tracery, faithful 

in color and outline to the original. . 
To get the best results, however, several points must be carefully 

noted. Get a quarter or half pound of dark green ink, which is put up 

in collapsible tubes costing from 50 cents to $2 a pound, according to 

quality. As sold it is invariably too thick for this purpose, and should 

be thinned by adding several drops of Balsam Copaiba to as much ink as 

may be taken on a salt spoon. Much depends on the proper consistency 

of the ink. In inking, the leaf is apt to curl on the roller, but it should 

part readily from it. In case it sticks tightly, the ink is too thick. Take 

care that the ink js evenly distributed on the glass and roller, as it is — 

essential that each part of the leaf receives an equal coating of ink. Tf 

the leaf is large, ink it part by part, keeping the roller supplied frequently. 

A roller three inches long, costing 40 cents, will answer for all small 
leaves and branches of plants (clean the roller with benzine after using). 
If the leaf is finely veined the lower surface makes the better print, but — 
if the veins are coarse and large the upper surface may be used. If 
the specimen is fleshy or brittle, allow it to wilt until it becomes more 
pliable, or, if necessary, it may be pressed and dried first. In most cases 
the best copy is obtained after taking one or two impressions, as the leaf 
takes the ink better after several applications. A good quality of unsized 

paper that is made slightly damp by putting in a cellar several hours 
before using is best for general work, but in other cases well sized paper 
will take a copy that will allow a jilictype (may I coin the word ?), to 
bear inspection side by side with a good lithograph. I find a little 
press very valuable in making the impression, especially if the leaf is at 
all coriaceous. If it be soft, it should be covered with a few thicknesses 
of newspaper. If it is irregular in thickness, paper may be laid over the 
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inviting. Such copies may be taken in a blank book suited to the pur 

pose, or better, take them on single sheets of uniform size, as in this way 

imperfect copies may be thrown out, and when the work is completed 

they may be named, classified and bound, making a volume of real value 
and worthy of just pride. I would esteem it a favor as well as a pleasure 
to hear personally from any who may employ this method in any way 

the coming season, concerning the progress of their work, with its atten- 

dant imperfections and successes.—Horack M. ENGLE, Marietta, Pa. 

A method of staining Peziza specimens.—Decolorize the Pezize by 

soaking in a solution of corrosive sublimate (1 to 2000 Aq. Dist.). Wash 

from precipitated calomel by agitation in distilled water. Macerate in 

90 per cent. alcohol for twenty-four hours. For immediate examination, 

lower for a few seconds in a strong hematoxylin solution, wash in dis- 

tilled water; or, if preferred, use the dilute hematoxylin fluid. (See 

Campbell, ante, p. 40..—CHARLES E, FATRMAN, 

A visit to Washington.—A brief visit to the capital of the country 

recently gave an opportunity of inspecting some of the botanical work in 

progress under the ores of the government, a short account of which 

may interest other 

The casts of fie vegetables and fungi, cabin colored, with other 

material illustrative of the vegetable kingdom, first attract the attention 

of the visitor, as he passes through the museum on the second floor of 

the aaWiccilintial Building on his way to the herbarium. Entering the 

herbarium one is pleasantly greeted by the head of the Botanical Divis- 

ion, Dr. Vasey. During his fifteen years of service the botanical work of 

the department has expanded and developed new features, giving rise to 

two lusty offshoots, the Forestry Division and the Section of Vegetable 

Pathology. 

The large double room of the herbarium is lined with tall cases filled 

with the 200,000 sheets, or so, of mounted specimens, with tables and low 

cases in the center for bulky specimens. In this room also are the desks 

of the assistants. The division is fortunate in having recently secured 

the services of Mr. Crozier, of Michigan, who is now engaged in prepar- 

ing a catalogue of the North American desiderata. This will be heartily 

appreciated by the botanists of the country, enabling them to contribute 

desirable material, as they have long expressed a willingness to do, when 

they should be informed of the needs of the herbarium 

n the next floor above are the rooms of the Porentty Sh vinions 

The work here does not profess to be botanical, but as it deals with trees, 

many of the problems being treated biologically, and employs several 
eminent botanists in the field, the botanists of the country will naturally 

€ an interest in the work and its results. Mr. Sudworth, of Michigan, 

has recently been appointed assistant. 
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Adjoining rooms are occupied by the Section of Plant Pathology, 
under the care of Prof. Scribner. We found various diseased and injured 
parts of plants lying about, awaiting study. This work having but 
recently been begun the library and collections are small, but they are 
well selected and thoroughly indexed. The microscopic and other appli- 
ances show an appreciation of good tools. This room and the one on the 
floor above, occupied by the assistant, Mr. Erwin Smith, also of Michigan, 
have but lately become available for this use, being formerly occupied by 
the statistician, who now has rooms in the new seed building not far dis- 
tant. Mr. Smith was working on diseases of potatoes, and other matters, 
carrying on cultures and making microscopic examinations. 

n the upper floor are also the rooms belonging to the Bureau of 
Animal Industry; the one for the culture of bacteria, presided over by 
Dr. Theobald Smith may properly be considered to be partially botanical. 
There were the various appliances for thorough bacteriological work, 
and yet the rooms and furnishings are by no means as good as the impor- 
tance of the subject should warrant. It is fortunate that pine tables and ] 
battened doors do not detract from the accuracy of scientific results 
secured in their presence. 

) 
In a broad gallery of the National Museum is another botanical quar- 

ter. There is a large herbarium here also, including American and for- 
eign plants arranged in a single series, put up in a similar way to those 
at the Agricultural Department. But the chief interest lies in the work — 
on fossil plants. Several workers are engaged under Prof. Ward in 

to future workers. Series of specimens which are being studied are 
arranged in drawers, These are carefully selected, and then passed into ‘the hands of assistants, who make drawings of them, working out with 
much patience every detail of the structure which the rock can be made 
to furnish. The weight of the specimens and the indistinctness of the impress'ons make the drawings desirable for comparison and study, while the specimens are always at hand for verifying doubtful points Proofs of the plates to be used in the volume on the Types of the Laramie 
Flora, which is now in press, showed fine work, and some interesting me 
features in photogravure, 

served, the drawings appearing as if taken from living plants. The preP” aration of the sections for study is not difficult, but consumes time; how 
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Lack of time permitted only a cursory inspection of these s*veral 

centers of botanical activity, a glance into the plant houses at the Agricul- 
tural Department, and a sight of the Botanic Garden from the distance; 
and it may. be that other botanical attractions in the city were entirely 

overlooked. Enough, however, was seen to make it clear that Washing- 

ton contains many elements of botanical interest, and that valuable botan- 
ical work is being done there, directed by a coterie of genial botanists. 
Let fellow scientists pay the city a visit whenever convenient to do so, and 
they will be amply rewarded.—J. C. A. 

EDITORIAL. 

THE TWO EXTREMES of botanical teaching are frequently referred to. 

They may be called the ancient and the modern, and neither alone is 

productive of the best results. The subject is a much discussed one, but 
is never decided, the chief result being a settling down to some interme- 
diate position which is likely to be the right one. When two methods of 

teaching have their acknowledged advantages, and when the only disad- 
vantage of either is that it lacks the other, it would seem that the best 

method would be to combine the two, and thus obtain all the advantage 

and eliminate all the disadvantage. The ancient method gives a wide 

range of acquaintance with external forms, a general knowledge of the 

plant kingdom and its affinities, a living interest in the surrounding flora ; 
but it disregards the underlying morphology of minute structures and 

chemical processes, the great principles which bring plant life into one 

organic whole. The modern method, on the contrary, takes a few types, 
carefully examines their minutest structures and life work, and grounds 

well in general biological principles; but it loses the relation of things, 

as well as any knowledge of the display of the plant kingdom in its end- 

less diversity, and worse than all for the naturalist, cultivates no love for 

@ flora at hand and inviting attention. The former is the method of the 

field, the latter of the laboratory. The wise teacher will adopt both meth- 

ods and thus avoid the greatest disadvantage of either. The most natural 

way of combining the two seems to be to begin with the old method, an 

unrivalled one in awakening enthusiastic interest and kindling the nat- 

uralists’ fire, and then to lead to the other. What naturalist has not be- 

un with the fever for collecting? And to what more natural impuise 

im the young can appeal be made? Theoretically, the science of botany 

may be said to best begin with the study of protoplasm or Protococcus, 

but the natural order of the human mind in approaching the subject may 

be different. We venture to make the assertion that no competent 
teacher of botany is ever satisfied with the results from using one method 
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of the old with the new. The botanical teaching of the future will con- 
sider these not as two opposing methods, but as complementary, both — 

essential to the rounding out cf a botanical course. 

BEFORE THE botanical activity at our American colleges can b3 much 

increased, the Board of Trustees, Regents and Presidents must get rid of 

chin a 
received lately an invitation to the botanical chair of a well-known Ohio — 

college, in which, after reciting the duties of the chair, the President 

added: “As at present the professor’s whole time will not be occupied, 
he may be asked to take also some additional work of a congenial nature.” 

Why can not those in authority see that the giving up of the whole 

time to instruction is the chief cause of the lack of scientific spirit in our 

colleges as compared with those of Germany? Give any man who has the 
capacity for original research in him the time necessary for the prosect- 
tion of such work and in five years he will attract more students to the 
institution with which he is connected than he would by fifty years of the 
most commendable teaching. It is not the fame of DeBary the teacher, 
but of DeBary the investigator, that draws students to Strasburg. And 

researches, and when they allow time for the work, then shall we see botany 
and all the kindred sciences flourish. ‘Such a college would be as a tree 
planted by the rivers of water! 

OPEN LETTERS. 

The Hohzo Dsufu. 

In looking over your note ‘< ‘cal work” 
op p. 46, ante, on “A Japanese botanical W 

ie hee typographical errors in the name of “i author, which should 

18 great work was finished in 1828. Th f the 

after the classical Chinese herbal, the Honzokomotu, I think that 
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Humblebees and Petunias. 
In the October number of the BoTaNICAL GAZETTE I noticed a note 

apart the tissue, which tears easily in a longitudinal direction. ave 
not yet noticed whether the flowers so mutilated are after all fertilized 
y other smaller insects entering the tube. GILBERT VAN INGEN. 

thaca, N. 

CURRENT: LITERATURE 2 

Analytical Key to West Coast Botany, containing descriptions of 1,600 species 
of flowering plants growing west of the Sierra Nevada and Cascade 
crests, from San Diego to Puget Sound. By Volney Rattan. 12mo. 
128 pp. A. L. Bancroft & Co., San Francisco, 1887. 
The author is already known by his “ Popular California Flora,” and 

this is a continuation of the effort to bring the botany of the west coast 
Within the reach of the schools. This “Analytical Key” is preliminary 

toa West Coast Botany for beginners, which is promised within three 
years. Umbelliferse and Composite are omitted, and the more difficult 
monocotyledonous orders, but the names of the other species are placed 
Within easy reach of beginners. This kind of work is very helpful to 
botanical science in general, and we expect it to result in a greater array 
of botanists than ever from the west coast. 

Die natiirlichen Pflanzenfamilien, by A. Engler and K, Prantl. Part I. Leip- 
zig: Wilhelm Engelmann, 1887. 
This is the beginning of a very extensive and important work, and 

the names of its editors assure botanists that it will be well done. It is 

intended to give an account of all the natural orders of plants, including 
their genera and principal species, and is fully and handsomely illustrated. 
Each order is to be monographed by a specialist, and thus the work will 

hot only be of a high order, but probably completed within a reasonable 

ume. This first part is devoted to palms, by O. Drude, and contains a full 

ecount of their distribution (geological as. well as geographical), eco- 
nomic value, and structure, both vegetative and reproductive. Botanists 

Will watch the progress of this work with great interest. 
2 
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anipulations de Botanique, guide pour les travaux d’histologie vegétale, : 
par Paul Girod.): 72 pp., 20 plates. Paris, 1887. : 

This is one of the many books of to-day useful as laboratory guides. . 
The first-part” briefly describes microscopic appliances and methods of : 

using them. Then follow such subjectsas “dicotyledonous stems,” “mono- — 

cotyledonous stems,” “dicotyledonous roots,” etc., all the way to alge.” 

Brief directions with each plant taken up, and a plate on the opposite 

page containing careful drawings of all the sections, clear troubles from 

the path of the student as completely as any laboratory guide we have — 

ever seen. While by no means complete or explicit enough to serve — 

the whole purpose of a laboratory guide in histological botany, it will be 

very useful to the advanced student as a book of reference, and in sug- 

gesting different lines of work. Be 

Die.fossilen Hilzer West Indiens, von J. Felix. Cassel, 1888. : 

This work, which has but recently been received inthis country, 18 _ 

another one of the many valuable contributions of Dr. Felix to the inter — 

esting and difficult study of the internal structure of fossil wood. This 

departeaent of paleobotany, which may be said to have had its origin in 

the year 1880, when Witham published his first observations, has, during 
the past few ae attained a remarkable activity in Europe, and partie 
ularly in Germ 

Several of ex West Indian eek and particularly the island of 

Antigua, have long been noted for their deposits of fossil wood, and many 
specimens had found their way into European museums from this local- 
ity. These specimens, through the kindness of the various curators, were 
placed at the disposal of Dr. Felix, and the results of their study is the 

“ Tracheiden, Strang aha Strahlen-Parenchyma,” while in the former the 
tissaes are numerous and complex, consisting of parenchyma, annular, 
spiral and scalariform vessels, wood cells, bast-fibres, etc. the result 
of his personal examination of over four hundred living species, belong: 
ing to various families, the author concludes that a study of the histolog- 
ical structure alone is not in general sufficient. for the identification 
genera or species, since, as he says, different species of the same genus 
may differ so extraordinarily in their structure that, should one have 
them before him only in a fossil state, they would never be referred 

the same genus. Again, species of different genera may so much f 
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era in the same family may differ from each other in a very marked 

degree, as do the genera Amorpha, Sophora and Erythrina in the Legu- 

But, notwithstanding the difficulties,in the way of specific or 

generic determination, the family can probably in all cases be recognized. 

The genera of fossil plants foundedjupon histological data must then be 

comprehensive. Salicinium, for instance, will include Populus as well as 

Salix.—F,..H. Know ton. 

Handbook of Practical Botany. By E. Strasburger, Professor of Botany in 
the University of Bonn; ‘edited from the German®by W. Hillhouse,. 

. A., F. L. S., Professor of Botany, Mason Science College, etc. 8°. 
pp. xxiv, 425. London: Swan Sonnenschein, Lowrey & Co, 1887. 

This book adds another admirable help to the study of plant anatomy 
in the laboratory. Teachers everywhere hailed with delight the appearance 

the Botanisches Practicum of Strasburger, and, shortly after, of its abridge- 

ment, Das Kleine botanische Practicum. The translation and careful edit- 
ing of the latter now puts a most excellent manual into the hands of 

English and American students—for it must be confessed (though with 

somewhat of shame) that most American college students can not use a 

German book with any profit., Most,of our readers already know the 
arrangement and excellence of the book from the German edition. “The 

manualis divided into thirty-two chapters, each of which is intended to 

provide material for several hours’practical work in the laboratory. The’ 

earlier chapters are easy, and the difficulties to be encountered increase” 
almost constantly up to the last chapter.” To each chapter the editor has 

prefixed a list of materials necessary, and regrets that he did not also list 

the reagents to be used. ‘Both are excellent ideas. The enlarged appen- 

dices, containing lists of reagents and notes on their preparation and use, 

are very valuable. Throughout the work the editor has interpolated 

phrases and paragraphs which serve to make clearer the author’s mean- 

Ee and supplement the study which he directs. The additional illustra- 

tions which are given are theZubiquitous ones from Sachs, DeBary and 

Pranti, which, though good, do not compare favorably with the fresh and 

beautifully executed originals of the Practicum. 

As to translation, the work is perhaps as well done as usual, though it 
must be said that the English is not “the King’s English.” It is plain, 

however, that this is attributable to the influence of, the German upon the - 

translator, It is hardly possible for a man to translate from the German 

directly into good English, unless he be an'exceptional scholar. One must 
either be content to write out the literal translation, lay it aside for sev- 

eral’months and then reduce it to readable English, or let some one else 

Correct the manuscript. Such sentences as these are not uncommon: | 

So much drawing ability as is necessary for this he may indeéd possess, 

or can however readily obtain. by practice thecnecessary facility.” “So- 

much water is also;poured into: the’ plate till the bell-shade has) its lower 
‘edge quite immersed in it.” Nor do we like some of the terms the editor 
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has adopted ; such, for instance, as Jibro-vasal for vascular or fibro-vascular. 
Was it an accident that all reference to the fact that this is a translation 
of “Das Kleine botanische Practicum,” and not of “Das botanische Prac 
ticum,” was omitted ? 

ut aside from whatever slight faults the translation has—and what 

: the book is admirably manufactured. The 
limber binding, all but unobtainable in this country, is delightful. 

0., 1887. 8vo. pp. xvi, 294, with 186 figures. 
In presenting to American students a translation of a standard Ger- man work by authors of eminence in their department of applied se ence, Professor Power, a botanist of no small attainments, as well as an pecom- 

plished chemist, has rendered a considerable service to botanists. Aside from its value as a pharmaceutical handbook, this little volume, with its 
copious and accurate illustrations, is an admirable treatise on elementary vegetable histology, based essentially on Haberlandt’s Physiologisehe — Pflanzenanatomie. The work of the translator is well done; the type and wood cuts are excellent. The book should find a place in every botanical laboratory.—W. T. 

Contributio i ' Te Acad, xxii Pp. 270-814. my, XV. By Asa Gray. From Proc. Amer 
This contribution is largely concerned with a revision of certain pol! petalous genera and orders precursory to this part of the Synoptical Flora. In Papaveracee three tribes are proposed, viz., Platystemoneze, Papave- ree, and Hunnemannie, and a revision of Eschscholtzia (nine species) is? 

given. A new generic key is proposed for Portulacacese, and notes on all the genera with a revision of Claytonia, with twenty-one species, are given. In the consideration of the Malvacez the tribe Malvese has its 
sub-tribes reduced to 
capitate stigmas, A tentative 
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terminal portion in the carpel, but the cell conforms to the solitary ovule 

and seed. This gives a Malvastriform section to Spheeralcea, and in our 

Rocky Mt. species, for example, Malvastrum coccineum retains its place, 

while Malvastrum Munroanum becomes Spheeralcea Munroana. Horsfor- 

dia is anew genus, between Spheralcea and Abutilon, of two species. 

H. alata is Sida alata of Watson, and H. Newberryi is Abutilon Newberryi 

of Bot. Calif. A new order, CHEIRANTHODENDRE, is established, con- 

taining the genera Cheiranthodendron and Fremontia. Bentham first 

placed these genera in Malvacez, but later trans‘erred them to Sterculia- 

cee. Dr. Gray thinks it better to recognize the peculiarities of these 

genera, of which the leading one is the strongly quincuncial calyx, and 

not to force them into an order of which a valvate calyx is an essential and 

substantially an unvaried character. New species of Mr. Pringle’s collect- 

pe are also described in addition to these under the heading “ Miscel- 

anea.” 

Outlines of Classification a i hology of Plants. By Dr. K. Goebel. 

Trawslatelty ane wer, Garey LH ela I. B. Balfour. 
Oxford: Clarendon Press, 1887. pp. xii, 515 

The original of this new edition of Sach’s “ Text-book of Botany,” 

Book II, has been in the possession of botanists since 1882, but this most 

helpful translation puts it within the reach of all English speaking bot- 

anists. There has been considerable delay in its publication, as the revis- 

er’s preface is dated 1885, but it is none the less welcome. e chief 

thought of the book seems to be to “ make use of a consistent terminology 

ased upon homology,” a thing of great education al value, although there 

are some who may think it is not the best plan. For example, to call a 

pollen-grain a microspore may seem to be doing violence to a long estab- 

lished name, but when it is understood that the microspores of Phanero- 

gams are called pollen-grains, there can be no objection to using the latter 

name as a special group-name, and at the same time retain the idea of ho- 

mology. Objections of this kind are chiefly raised in the new terminology 

of Phanerogams, but the clear way in which this is stated, at the same 

time acknowledging the old names, can not be too highly commended. 

In fact, the whole treatment of Phanerogams is masterly, and is probably 

the most valuable contribution in the book, and should be carefully studied 

by every student of botany. The changes in the grouping of plants are 

known from the original German text, but it may be well to note them 

here Four great groups are recognized, viz., THALLOPHYTES, MUSCINEX, 

Vascutar CryprogamMs, and SEED-PLANTS or PHANEROGAMS. It would 

seem more uniform to call the three last groups Bryophytes, Pterido- 

phytes and Spermaphytes. Under Thallophytes five equivalent groups 

are recognized, which involves the greatest change from the original 

Stouping as given by Sachs. Myxom and Diatomacex are set apart as 

the first two groups, to which no serious objection will be made, unless 
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that it seems somewhat unnatural to separate diatoms and desmids so 

widely. The third group contains Schizophyta, while the fourth and fifth 

are Alge and Fungi. The last two groups seem to show the widest de-— 

parture from the original presentation of these plants. The teaching — 

that the presence or absence of chlorophyll makes no special difference 

in the presence of morphological resemblances has been widely taught. 

However, the present use of these terms has not been absolutely restricted 

by the . distinction between alge and fungi, and so morphological 

resemblance has not been slighted. The group Algz is made to contain” 

three sub- pe viz., Chlorophycex, Phxophycex, and _Rhodophycex, OF 

green, brown, and red seawesda, Fungi contains six sub-divisions, vi2, 

Chytridex, Ustilaginex, Phycomycetes, Ascomycetes, Uredinex, and Basidiomy:. 

The second great group, MuscINE®, comprises. Hepatic and Mus¢i. 

The third group, VascuLAR Cryptocams, contains Filicinex, Equisetinew, 

Sphenophyllex (a fossil group), and Lycopodinex. The grouping of SEED — 
Pxanvs is that which has been long familiar to botanists. Not the least 
valuable part of the book is the appended “ Explanation of terms.” Alto: 
gether, this work is the most valuable recent contribution in the English | 

language to the classification and morphology of plants. 

NOTES AND NEWS. 

and Prec nay Mrs C.S. Sarcent have gone to Mexico, via Key West a 

chiefty wv itis eee herbari a ae April tte Pree an 

nani GS S4RoRES reports hat, 700 ren and shrabe have Bl 
cern Gs, Ne Se sua i 
he Hn ONS deta a te Fie 

. Morcax gives descriptions and an analytical key to the species, _ 
twenty-four i in number, of the N t pe ong Sega 9 Psat he genus 

Agaricus, in the Mar dk Jeolarisad 2 arian Amanitas of the 

THE ’s Monthl Hed y says that Dr. Rothrock has been compe 

to take a year’s vaeation on account vt his health. He wi ill go south, 

_ > Tue Witmineton Frora, b h 4 Waslaas F. Wood and Gerald McCart y 

ready noticed in this journal, has been distributed separately as 
‘ he’ bpcehenes cf the Elisha Mitchell Scientific Society o 

of the "Howell is we and Pteridophytes of Oregon, Washington, 

A a & 
aa eae 
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Dr. LorENzO G. YATES (Santa Barbara, Cal.) has distributed his list, 

with notes, of the ferns of Ceylon. The catalogue contains extrac 

manuscript notes of Dr. Thwaites, and the published works of Hooker, 

Baker, an all. 

Tue Bulletin of the Washburn College (Topeka, Kan.) laboratory of 

Natural History is an excellent publication, devoted to the natural history 

of the state. Its various numbers contain much information concerning 

the flora of Kansas, especially the cryptogamic flora. 

Duptey, of Cornell University, will start in a few W. R. Du 
months for a year’s study and travel in Europe. Cornell has the admir- 

able regulation that a professor may take one year in seven, with hé 

salary, for going abroad. Professor Dudley has taught in the University 

ten years, and well merits this opportunity for relaxation. 

HE Pharmaceutical Era is a monthly periodical, begun with the year, 

and among other departments has one devoted to botany. under the 

ler. 

WE REGRET to announce the death of Dr. Eichler, of the University 

of aac and Director of the Botanic Garden, where he succee ed 

von Martius, his researches among Conifer and other orders, and his 

Bliithendiagramme, he is one of the most widely known of our botanists. 

HorTICULTURAL NOMENCLATURE is the subject of an article by Prof. 

Bailey, Jr., in Agricultural Science for March, in which he advises 
the use of English for the part of the name referring to the cultural con- 

dition, or, if Latin must be used, to separate the parts of the name enot- 

ing the cultural and natural condition of the plant by a comma, or the 
abbreviation “hort.,” but not by “ var.” 

_ Part III. (Oct.—Dec., 1886) of the Proc. Philad. Acad. contains several 

pene of botanical interest, as follows: History and biology of pear- 

lusi ), . Art i i 

of the Academy, J. W. Eckfeldt; On the interdependence of plants, and 

the bark of Saraca Indica, Miss H. C. . ; 
Ir was a happy and fruitful thought which led B. A. Elliott & Co, Nes 

deal by issuing the handsome work on “A few flowers worthy f general 
culture.’ It is a small quarto, profusely illustrated with artistic engrav- 

Ings, and with an interesting text quite free of 8 avor, advocating 

give an account of Ce nse its North American varieties, 

acecmpanied by three plates, one of them colored. Some six varieties are 

described, two of which are new, and one of these is C. oblongifolium of te) are Y 
the Manual. A full synonymy and bibliography are given. In the same 

number Mr. Thomas Morong describes a new Eryngium from Louisiana. 

; March 11, Mr. B. E. Fernow enters his protest against 

r 
nae thing, and that New England is not all of the United States. 

est conditions and in other regions of our great domain ™r., 

claims that it remains to be seen whether the cultivation of foreign trees 
Will be profitable, 
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THE HIsToRY of the currant is treated by Dr. E. L. Sturtevant in the 

Proceedings of the N. Y. Hort. Society for 1887. The author traces it 

among the early horticultural writers, especially the pre-Linnzan her 

alists, it being first mentioned by Ruellius in 1586. is conclusion is that 

“the currant fruit has not changed at all in type under culture, but has 
furnished variety characteristics in increased size, diminished seed and 

improved quality.” 

accommodated in 178 boxes, housed in two sets of pigeon-holes; the 
entire MS. is computed to weigh rather more than a ton.” 

year ago. 
_ THE SUMMER SCHOoL of Harvard University will be held at the Bo- 

n 
ending Saturday, August 6th. The course has been planned with refer- 

barely maintains the promise of its ginn he leading articles of 
the pre: number are singularly elementary in tone, as if 
amateurs. It is accompanied by a suppleme number devoted to 

recounts the tests by which it was proven that several species of dia 
pee be grown from minute resting spores after the lapse of fourteen to 

Dr. GRAY’s opinion regarding the capitalization of plant names Wa8 
recently secured te a peice ts De of the American Florist, and the fol- 
lowing extract from it may be of interest to botanists: ‘No botanist 
writing in the English or Latin language would ever write the name of 
a genus, say Rosa or Begonia, without. capital initial letter. But if any 
one Is writing generally about roses, or begonias, or phloxes, oF such 
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names, which you use as English plurals, it is simply a matter of taste 
and usage whether to use a capital or small initial. There is a strong 

THE GOVERNMENT appropriation for the fiscal year ending June 30, 
1888, to support the botanical part of the Department of Agriculture, is 
$15,440. Of this sum $9,400 goes to the Section of Plant Pathology (as the 

ion of Mycology is henceforth to be known), and $6,040 to the remain- 
der of the Division of Botany. The appropriation for the presen fiscal 
year was $8,200, inclusive of the mycological part, and for the preceding 

never exceeded the last figure. Those who know about the expen- 
diture of this money, know that good use is made of it, and feel gratified 

in order to check the author, whose statements are frequently not above 
criticism. One is prepared for this upon finding that the author acknowl- 
edges no help, and says that he has “never met with any person versed 
in mycology.” The source of the fifty-nine plates, forty-four of which 
have no connection with the text, is not divulged, but any one. familiar 
with the works of the more prominent mycological writers could guess 
closely. It seems probable that the publishers, a good firm, have been 
caught napping. 

Iy A RECENT meeting (Jan. 20) of the Linnean Society, Mr. J. R. 

A MEETING of the Linnean Society of London, January 20, 1887, a 

paper was read by Francis Darwin and A. Bateson upon “ The eflects of 

optimum, and suddenly falls as a temperature sufficient 9 
“ause fliccidity is reached ; (3) the following reagents cause distinct pi - 

®ration, viz., alcohol, ether, ammonia and hydrocyanic acid ; the first three 
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the following reagents produce retardation, viz., acetic acid, hydrochloric 
acid and probably nitric acid; (5) dilute solutions of quinine, of quinine 

aun: and carbolic acid produce a remarkably rapid shortening of 
the pit 

the Proceedings, or of remarks reported by the secretary. The two 
papers of 1860 are abstracts of observations on natural selection, about 
which much discussion arose in the Academy at the time, and are not 
strictly botanical. The articles began to be called Contributions with vol- 
me ix. As stated in a previous issue, the author, upon solicitation, has 

consented to place some of the remaining numbers in the hands of the 
Curator of the Harvard Herbarium, from whom they can be obtained at 
thirty-five cents each. 

Vol. I. 306-318 (1859) “Vol. VIII. Vol. Xie 
eee (1846) = 319-324 (1859) “ 145-200 (1870) 361-874 (1878) " 
i. ie 8B 326-327 (1859) “ = 243-296 (1870) Vol. XV. : 

9-160 (1849) A 1-415 (1860) 365-412 (1872)4 25-52 (1879)” 323-325 (1852) 424-426 (1860) 620-661] (1873)— 1 XVI Vol. iT. OV. ys Vol IX. 78-108 (1880) 
. Pad ec 114-191 (1861) 187-218 (1874) ‘Vol. pt § 230 (1 
L 94-97 (1854) vee Lol & i 54 ol, . 39-78 (1874 pe Vol. Y r 

weiner! 37-80 (1862) “ 312-882 (1875) 1-96 (1883) “ 
xt a: Sa po 

by att 519-556 (1865) 71-104 (18 2 (1888)” 
) ~ 875)* 1-12 (1884) 

23 (187) oe ae Vol XT. 257-310 (1884)" 
oe | 827-401 (1867) ¢ 51-84 (1876) ol. BRE 

Rp —- 159-165 (1877) © a es Pees: ls 
ol. sae a: 

270-314 (1886) i 
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Our “tripetalous”’ species of Iris. 

SERENO WATSON. 

A century has not been time enough for American botan- 
ists to become acquainted with two of the most peculiar of 
their species of Iris, to say nothing of other eastern species, 
which, after an even longer time, still remain only imper- 
fectly known, some of them almost unknown. 

In 1788 Walter described with unusual fullness his /. 
iripetala, of which nothing more was learned until the time 
of Elliott (1816). As there had been a prior /. éripetala of 
Thunberg, Walter’s name was changed by Pursh to /. ¢rz- 
dentata, but it was restored by Elliott, the African species 
having been transferred to JZor@a some years before the date 
of Pursh’s Flora, where ‘it still remains. There is no rea- 
son why Walter’s name should not hold good, in which 
case Pursh’s falls wholly to the ground. Elliott knew the 
species only as growing in the ponds of St. John’s an 
Stephen’s parishes, South Carolina, where Walter had found 
it. Its range has since been extended from the low districts 
of North Carolina to Florida. The only figure that has been 
given of it is as JZ. tridentata, Pursh, in Sweet’s British 
Flower Garden (1828), t. 274, from plants which had been 
recently introduced from North America and cultivated at 

the Fulham Nurseries. The figure is a very good one and 

answers closely to Walter’s description. EADS 
n the next year there appeared in Curtis’s Botanical 

Magazine (t. 2886) a figure, and a description by Sir 
- Hooker, of an Iris under the name of /. érpetala, Walt., 

said to have been communicated by David Falconer from 
his collection at Carlowrie, Edinburg, but without indication 
of its original source. It is evidently a different plant from 

that figured by Sweet, and represents fairly, so far as the 
ower is concerred (but with broader leaves and much larger 

Spathe), what we now know as a peculiar Canadian species. 
This Mr, Falconer, as appears from Loudon’s Gardener's 

uagazine (1827), had in cultivation 2 very full collection of 
e 
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ment to Mr. Falconer of Carlowrie. ‘‘/. ¢r7dentata, Sweet, 

Got. 294.” 3 

drawn from a probably luxuriant cultivated specimen, that 
in the wild ones which I have seen. In the Gray herbarium 
the species is represented by flowering specimens from ew- 
foundland (Murray), and by flowering and fruiting spec 
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mens from the rocky and gravelly shores of the lower St. 
Lawrence at Tamisconato (C. G. Pringle). In these the 
leaves are nearly as narrow as in /. prismatica (2 to 4 lines 
broad), but the stems are low and rather stouter, and form a 

somewhat thicker rootstock. The pedicels (usually 2) are 
shorter than the scarious spathe, which is two inches long or 
less. The flowers, aside from the size and coloring, are dis- 
tinguished by the short oblanceolate inner segments. The 
capsule is oblong and obtuse, rather thinly membranous and 
obtusely 3-lobed laterally, and distinctly marked by trans- 
verse veins. The seeds are scarcely more than half as large 
as those of /. versicolor and are more oblong. The rigid 
coriaceous capsules of /. versécolor are usually longer, rather 
acutely triangular, and with the obscure veins longitudinal, 
while in /. Jr?smatica the capsules are strongly triquetrous 
and cross-veined. 

I. tripetala is a taller and more leafy, slender and narrow- 
leaved species, with firmer herbaceous bracts enclosing the 
short pedicels. The capsules are coriaceous, broadly oblong, 
with a stout beak, and veinless. The seeds (not quite ma- 
ture) are large and thick. ‘ 
__ Attention having thus been called to this northern species, 
it is hoped that we may soon become better informed respect- 
ing its range through the lower provinces of Canada, and 
the variations to which it may be subject. There 1s also 
another point to which it may be well to advert. Both Her- 

bert, in the Fl. Bor.-Am., and Mr. Baker, in his papers, are 

positive respecting the occurrence of the Californian i. tenax 
in Newfoundland and New Brunswick. It is not in itself 
probable, nor yet is it likely, that either i. FTookeri or f. 
prismatica could be mistaken for it, from both of which it 1s 
usually distinguished by the separation of the bracts which 
orm the spathe. I would like to see a specimen of that 
species from the Atlantic coast. In conclusion I should ex- 
press my obligations to Prof. Oliver and Mr. Hemsley of 
ew for a clue to the personality of Steudel’s ‘* Penny, 

about whom Iwas completely at a loss. 
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Notes on Umbellifere of’ E, United States, IV. a 

JOHN M. COULTER AND J. N. ROSE, 

(WITH PLATE Iv.) 

HYDROCOTYLE Tourn.—Fruit (and carpels) strongly 
flattened laterally, more or less orbicular : carpel with 5 pri- — 

single species) ; dorsal ribs marginal, broad or filiform; in- 

creeping stems, orbicular-peltate or reniform leaves, af 
F 

Small white flowers in simple or proliferous umbels. Flow-_ ering all summer. In figure 44, a indicates the oil-bearing 
layer, 6 ordinary parenchyma, ¢ the layer of strengthening cells. 

* Fruit with pericarp thin except at the broad thick corky dorsal and lateral ribs (figures 43-50): leaves orbicular-peltate, crenate: pedun- cles as long as petioles, all from slender creeping rootstocks 
+ Fruit notched? at base and apex; intermediate ribs corky (figures 43-48). 

iy 
_ 1. He ambellata L, Spec. 234. Umbels many-flowered, 

simple (sometimes proliferous): pedicels 2 to 6 lines long: fruit about 14 lines broad, strongly notched (figs. 43; 44)- —Massachusetts to Minnesota and southward to the Gulf. 7 7 weners Kelloge, Pre. Calif; Acad. 31197 (ue bels mostly proliferous, with 5 to 20-flowered whorls: pedi- cels 1 to 3 lines long: fruit about a line broad, but slightly — 
notched (figs. 45, 46).—Texas, to Arizona and California. This species is too near H. umbellata. In the great majority of specimens they can be distinguished easily, but the occa- sional forms of H. prolifera which are not proliferous, ang 

1This characte 
studied. In the European H, Vulgaris the mis in places covering the fruit with oil vesie 

*This notching may not be apparent except in fully matured fruit. 

r of @ prominent oil-bearing layer differs from any other soe oil-bearing layer breaks through the epi 
les. 

é 

Bie ee. SP see 
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with many flowers and long pedicels, can be distinguished wv 

with difficulty. The fruit sections are but slightly different. 

e 

to Maryland. It would be proper to call this species H. am- 
bigua, but that name already has a place among the syn- 

differs in its smaller fruit more or less dotted with oil vesicles, 
its less flattened carpels, and less prominent dorsal and lat- 
eral ribs, thus intermediating between H. Canbyi and the first two species. There can be no doubt but that our three 
Species are the North American representatives of H. 
vulgaris. 

++-Fruit not notched; intermediate ribs not corky (figs. 49, 50). 
4. H. interrupta Muhl. Cat. 10. Umbels few-flowered, 

proliferous, forming an interrupted spike: pedicels very 
Short or none: fruit 1} to 2 lines broad; dorsal and lateral ribs very prominent ( figs. 49, 50).—Massachusetts to Flerida 
and Texas; also in Utah. 

** Fruit with pericarp uniformly corky thickened and ribs all fili- form (figs. 51-56): leaves not peltate: peduncles much shorter than petioles, 

+Fruit small (3 to 1} lines broad), without secondary ribs or reticu- 
lations: involucral bracts small or wanting. 

5. H. Americana L. Spec. 234. Stems filiform, branchin 
and creeping : leaves thin, round-reniform, crenate-lo ed an 
lobes crenate, shining: few-flowered umbels axillary and 
almost sessile: fruit less than a line broad ; intermediate ribs 
Prominent; no oil-bearing layer; seed-section broadly oval 
figs. 51, 52).—Throughout the North and southward to 

North Carolina. 
_ ©. H. ranunenloides L. f. Suppl. 77. Usually floating: 

leaves thicker, round-reniform, 3 to 7-clett lobes crenate: 
peduncles 1 to 3 inches long, reflexed in fruit: capitate umbel 
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5 to 10-flowered: fruit 1 to 14 lines broad; ribs rather ob- 
scure; no layer of strengthening cells about seed cavity ; 
seed-section oblong (figs. 53, 4).—E. Pennsylvania to 
Florida, thence westward to Texas and California. 

+—+-Fruit larger, with prominent secondary ribs and reticulations: 
the 2 to 4-flowered umbel subtended by an involucre of two conspicuous 
bracts. i ; 

7. H. Asiatiea L. Spec. 234. Petioles and peduncles (1 to 
2 inches long) clustered on creeping stems or runners: leaves 
ovate-cordate, repand-toothed, thickish: fruit about 2 lines 
broad - seed-section narrowly oblong (figs. 55, 56). . re- 
anda Pers., Benth in Fl. Austral. iii. 347.—Maryland to 
lorida and westward. 

EXPLANATION oF Pate IV.—All surface views are < 15; all transverse 
sections are 27. 

Fertilizat‘on of Epipactis latifolia. 

A. D. WEBSTER. 

[It is not our custom to reprint articles, but a good contributor has made 
request for the following, on the plea of its interest, and the comparative inac- 
cessibility of the original publication. It appears in the Transactions and Pro- 
ceedings of the Botanical Society of Edinburgh, vol. xvi, part iii, 1886. The author is of Llandegai, Penrhyn.—Eps.] 

Having during the past few years, but particularly the summer of 1885, devoted considerable attention to the above — interesting subject, I have thought the following observations — not unworthy of record, as contributing to a subject which, as yet, has received little investigation. In the woodlands of : this county ( Carnarvonshire), where the plant grows inunu- 

me of studying it under various conditions as to soil, alt tude, and situation. 

n. eae 1. That the plant is very imperfectly fertilized is evident from the small quantity of seed produced. On examining 



1887. | BOTANICAL GAZETTE, 105 

the difference between barren and well-filled capsules.) 
I examined nineteen plants growing in consecutive order 
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same flowers, but this time in a half discontented fashion, as 
if striving to improve on work that had been already we 
done. Again, on the 26th of the same month, I saw several 
visit the flowers of this plant (one visited most of the flowers 

pollen masses will be found glued to the upper sepal of the 
flower, which is done as follows: The wasp on entering, 
particularly a newly-opened flower, gets the pollinia attached 
to its head when sucking the nectar; but immediately on 
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When the plants begin to wither, or immediately after ferti- 
lization takes place, the distal portion of the labellum curves 

plant, as well as. in one or two instances, noticed the pollen 
masses still within their cells, but with the corners broken 
off and lying on the stigmatic surface. This breaking up of 
the pollen masses may be spontaneous, but it is materially 
assisted by both wind and rain. : 

n examining numbers of the plant I have found ita 
general rule that the entire pollinia, or a large part of them, 
ave not been removed from such flowers as bear well-filled 

capsules. Now, this of itself seems to me to indicate selt- 

and was surprised to find that in most cases remnants 0 the 
then musty pollen could be distinctly detected within the 
shriveled anther. 

After reading the above remarks one is naturally led to 
ask: Why, if se ee latifolia is so imperfectly fertilized, 

t 
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serve for collecting nutriment for the succeeding plant, the | 
eye or bud of which is formed close to the old or last year's — 
stem. At times the plant produces several of these eyes in 
one season; indeed, during the present summer I counted 
sixteen and twenty-six flowering stems on two plants, andit 
is not at all uncommon for three or four stems to be foun 

a 3 ra 3 ae oO -— =% or oo a @ =. 3 2) i? 2) or o 
2 

ra e. — ag N oO Qu . S. ~& al Q = ™ a, ary bt gS : = <a 

under certain conditions, the roots of this plant produce eyes _ 
or buds; but, strange as it may appear, this is not the case 
in all, for I have examined numbers without any such means 
of reproduction. In many instances, also—indeed, it is the 
general rule in this district—the plant in question is destitute — 
of 4 rostellum, the viscid matter at the base of the pollinia — 
being free or uncovered, thus imitating in structure the de 
graded and self-fertilized Cephulanthera grandifora. 

ow, can it be that Epipactis latifolia, from not beimg — 
sufficiently attractive to insects, ~ér from the want of propel 
insects in this country to fertilize it, is gradually becommg — 
modified, and propagation by increase of the root slowly ba 
surely taking the place of seed, or at least materially assist 
ing to prevent the extinction of the plant, as would im all 
probability result from the present imperfect fertilization and 5 
subsequent small production of seed? This is rendered all : 
the more probable by the curious fact that in most, if not aly 
of our native orchids that are either partially or wholl selt- 
fertilized, nature, as if to make up for the small pr uction 
of seed, has endowed them with special facilities for perpet™ 
ation, namely, by increase of the root. a __ Take the example of Meottia nidus-avis, which is Ve) 
imperfectly cross-fertilized, but In which nearly all the roo 
lets produce young plants; also, that of E-pipactis latife one 
which, under certain circumstances, behaves in a similat manner. Again, Ophrys apifera, which is, perhapss 

Bie 

eu 

3 
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most noted example of constant self-fertilization in British 

Orchidez., is well known to appear and disappear somewhat 

mysteriously from certain localities by the }oung tubers in- 

creasing beneath ground until of a flowering size. Cepha- 

lanthera grandiflora, which is fertilized in the bud state by 

the emitting of tubes from the pollen grains, also increases 

by the root; but of this rare species I am able to give little 

original information. 

BRIEFER ARTICLES. 

Zannichellia palustris L. var. peduneulata.—In a rather remarkable 

pond, botanically speaking, this plant was observed as early as February 

12, and was collected in full fruit March 19, 1887. The pond is formed 

by the waste water from a large blast furnace, and never freezes, so far as 

Ican learn. A series of tests made when the weather was quite cool, 

ranging from 16° to 40° F., gave the temperature of the water from 76° 

to 82° F., and that of the sandy bottom from 80° to 90° F. In it Spiro- 

gyras and Zygnemas, (Edogonium and Vaucherias were found during all 

the winter months, in the vegetative state, at times in wonderful abund- 

ance, giving place at certain seasons to the profuse growth of Hydro- 

dictyon. The pond is perhaps twenty feet wide by sixty long, and has 

never been visited when not completely filled with some of its habitués. 

At times our Spirogyras would all be Zygnemas. Again, both would 

give way to (Edogonium. Another day would show Hydrodictyon in full 

possession, with all the others crowded into the little bays and harbors of 

the pond. On April 23 I made a trip to the pond, and was surprised to 

find that Zannichellia had taken almost exclusive possession of nearly 

one-half its extent, and could be collected in all conditions from the begin- 

ning of its growth to the perfect fruiting stage. its growth was as vig- 

orous and its life apparently as happy as if had been flourishing in July, 

its proper fruiting month. Yet all about in other ponds were little films 

of ice, and the collectors were in winter overcoats.—STANLEY CouULTER, 

Terre Haute, Ind. 

He found them growing in deep water, the stems six or seven feet long. 

He sent a single specimen to Mrs. Horner. On his return to Georgetown, 

Mrs. Horner wrote to the only person Mr. Horner knew to get some of 

the roots. In the course of a few weeks they learned that this person 
was 

dead, and nothing more was done about it.—E. H. HitcHtxc. 
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Key to Forest Trees.—It was thought advisable to introduce for twelve : 
weeks, daily, the study of botany into the Sophomore year of the mechan- . 
ical course at Michigan Agricultural College. This is all the time the . 
student is expected to give to botany, and even this is to be of practical 
value in the study of woody plants. The first five weeks were occupied : 
in learning how to distinguish the trees of Michigan; mainly bya study 
of leaves, twigs, buds, outer bark, sections of wood, all aided by a simple 
microscope. No attention was paid to the flowers. To aid the memory 
the following artificial classification was devised, and it worked well: 

A. Leaves alternate and two-ranked. 
Bassw 
The Elms: American, Red and Rock. 

The Maples: Sugar, Red and Silver. 
2. Pinnately compound. 

The Ashes: White, Black and Blue. 
«. img: on to agian nked. 

Pe hian ety 
Button wood. 
Cherr 
Sassafras. 
Birches: Yellow, Canoe and Cherry. 
we Cottonwood, Aspen, Large-toothed Aspen. 

Oaks : Noite Red, Black, Yellow, ete. 
Chestn 
Bee ee 
Tronwood 

2. Compound. 
1. Pinnate. 

Black Walnut. 
Butternut. 
Hickory: eer Pignut, Bitternut. 

2. More than on ce pin 
Honey : airy 

entucky Coffee Tree. D. Conifers, é 
1. Deciduous, 

Larch. 
me Evergreen, 

Pines : White, Red, Scrub. 
Arbor Vite 
Spruces : “Hemlock, Black, White, Balsam. 
edar: Red, Jun niper. 
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trees; the effect on the appearance and durability of timber when cut 

in different directions. Each student wrote an essay on some topic in 

keeping with those above named.—W. J. Brat, Agricultural College, Mich- 

igan, March 23, 1887. 

Scoliopus Hallii Watson.—I collected this little Liliaceous plant last 

week in fine flower. As the floral characters have never been made out, 

it may be as well to record the following amended description : 

Rhizoma very short or none: leaves oval-elliptical to narrowly lanceo- 

late, at length 4-6 inches long, not brown punctate, sessile : pedicels (2-8) 

4-6 inches long, slender ; outer perianth segments lanceolate or oblanceo- 

late, 3-4 lines long, a line and a half wide, narrowed toa claw below, yellow- 

ish green speckled with red outside, striped with dark purple inside, bent 

at aright angle in the middle so that the upper halfis spreading de flexed ; 

the inner ones are linear-spatulate, shorter than the outer ones, not bent in 

the middle, but incurved and conivent over the stigmas: stamens 1-14 

lines long, about half as long as the red speckled ovary.—On Silver creek, 

about a mile above the town of Silverton, at the late Elihu Hall’s original. 

locality. In fine flower March 20,—THomas HoweEL. 

Solidago bicolor L., and var. concolor Torr. & Gray.—While botan- 

izing along the western side of the Green Mountains, in Vermont, last 

season (1886), I gave particular attention to the golden rods, and collected 

many interesting things ; the most interesting being the above mentioned 

forms growing from the same root. I found S. bicolor L, very abundant, 

at middle elevations, but saw comparatively little of the var. concolor, 

except in the town of Ludlow, where both forms were in profusion. The 

remarkable specimen in question consisted of four stalks ; two being typi- 

cal white-rayed bicolor, and the other two being none the less typical yel- 

low-rayed concolor—F. H. Kxow.ton, Washington, D. C. March 31, 1887. 

How humblebees extract nectar from Mertensia Virginica DC.—In 

the October number of the GazerrE I recorded an observation of the 

manner in which humblebees extract the sweets from the flowers of Phy- 

sostegia Virginana Benth. without entering the corollas, by making a slit 

at the base with the mandibles. In the April number Mr. G. von Ingen 

records a similar observation in regard to the common Péetunias. To-day 

I observed a similar habit on Mertensia Virginica DC. It appears that the 

insect is well up to the work of splitting corollas; it is done quickly and 

easily, and if the old slit, made at the former visit, is not easily found, a 

new one is made, I found corollas that had as many as three parallel 

slits near the base. As this is near the beginning of the botanizing sea- 

son, it would be well if botanists generally would keep this in mind, and 

at the end of the season record their notes. We might thus learn how 

general this habit is. It would add to the interest if the insects, thus en- 

Saged, were captured, and their specific names published with the notes.. 

—J. Scuneck, Mt. Carmel, Ill. 

_ 
2 
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EDITORIAL. 

THE MEETING of the A. A. A. S. in New York City next summer will > 

give botanists a privilege that they will much prize. The Botanical Club 

will, in a certain sense, be the guests of the Torrey Botanical Club, and - 
under the guidance of that well-organized body everything of botanical 
interest that is within reach will be laid tributary to the entertainmen 

of the club. The Torrey herbarium, the Meisner collection, and all the 
other riches of the Columbia College collections will be obj:cts of grea ; 
interest. The salt marshes, the sea beaches, the New J ersey collecting 
rounds, all offer attractions and easily accessible fields. The greatest 

attraction, however, should be the presence of botanists from all parts of 
the country. The social pleasures of such a meeting, the stimulus 0 
more and better work which comes from it, are simply incalculable. W 
bespeak the largest attendance of botanists that has yet graced the meet: 

affect the attendance from the west remains to be seen, but it will prob- 
ably seriously interfere with it. 

Mr. J. B. Enis, in a recent number of the Journal of Mycology, has” 
criticised the wording of the title of Professor Scribner’s paper on black | 

? 
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OPEN LETTERS. 

Raising Diatoms. 

Jn reference to your kind words in the April GAZETTE, on my 
3 Raising Diatoms in the Laboratory,” I would have been further grati- 
fied had the fact been noticed of my experiments of passing the spores 

te 

space, my lecture, “The Life of a Diatom.” The audience was chiefly 

composed of the families and friends of the members, but unfortuna‘ely 

of Pleurosigma, was shown to an audience, with lines a third of an inch 
thick and beautifully clear. Besides other nice points, a feature of which 

no mention is made in the printed lecture was the exhibit of lantern 

slides of Mr. Christian’s new and very curious diat As pi 8 
these interested all, but their scientific side could only be seen hy the 

di T nuch seems due from me t uch space was 
generously given in the Journal, and which could only present it as 

popular matter. Ss 
Freehold, N. 

Antidote for Cicuta poisoning. 

unconsciousness for a few seconds, followed by sickening nausea. Upon 

reaching home the mother suspected he had made a mistake in the plan', 

and not daring to wait to send several miles for a physician she procured 

a stalk of city gong perfoliatum, made a tea of it, and gave freely as 

ys dangerous symptoms had disappeared. It was discovered that he had 
chewed and swallowed the juice of more than half of a four ounce root of 
Cicuta maculata. The physicians who afterwards saw the amount of the 
root which he had taken were surprised at the _— Harmonsburg, Px. E. WHITESIDE. 

On the 18th of last September, while out on a little excursion along 

the B. & M. railroad near here, I found quite a patch of xalis violacea in 

0 be exceedingly vigorous. However, the strangeness of this freak o 

autumnal blooming was perhaps equaled by the fact that there was not a 
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Hastings, Neb. HarvVEY THOMSON, 

Solidago erecta Pursu. 

he herbarium of the United States National Museum has for distri- 
bution a good number of duplicates of the above PRT which has recently 
been reinstated by Dr. Gray [ Proc. Am. Acad. XXII, p. 308]. This form, 

by Dr. Gray to S. bicolor L., var. concolor Torr. & Gray, and S. speciosa Nutt, 4 
var. angustata Torr. & Gray, and may have been so Saye from here, a 
but its distinctness from se of these Sitting rere ong been recognized 
by many Washington bota F. H. Kxows10%. 

Assistant Curator Piteo v Ss. Nat. Mus. - 

An aid in cee ne 

ts this 
requires gee faniliarits with the “08 pha ve single beg rahe a 

aid 
ing up tag bases ie and to use for reference, tables like. ‘hie following; 
which can be quickly made, have been found convenient. e vertical 
columns show the length in — of each organ, while the horizontal ae 
show at a glance the amou their bags whee ther points eit 

Lower empty glume.............0. 1} 
Upper empty glume................ : ees eee 7 
Flowering glume eS oo Bie if oe Palet 2 eee ee 
Awn of flowering glume.......... 5 5 ; 

A. A, CROZIER, 
Dep't Agriculture, Washington, D. C. as 

Exploration of San Domingo. 

Baron Eggers has been engaged by the undersigned, and under the 

patronage of the Royal Academy of Sciences at Beeicy: to undertake 

. be 
rs. . 5 series will embrace rg such plants as have not already been sis 

in Eggers’ Flora Ind occidentalis exsicc.,and will cost forty marks P' 
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hundred. The second (and larger) series will omit only the ubiquitous 

tropical species, especially those of the sea coast, and will cost thirty marks 

per hundred. e determinations will be elaborated by the undersigned, 

assisted by various monographers. He will be pleased to receive sub- 

scriptions to either series, but without prepayment. In view of the diffi- 

culties of transportation in the island, only a limited number of sets will 

ted; and a prompt notification is requested from those who wish 

to subscribe. R. Ian. URBAN. 

Friedenau bei Berlin, Germany. 

A new lichen. 

_ In 1886 I found a peculiar lichen on rocks in Catawba River. I sent 

it to Dr. J. W. Eckfeldt, of Philadelphia, and he to Mr. H. Willey, of ks 

i 1 

better plants than he had seen, and he says it is not an Opegrapha, and 

has named it Buellia Catawbensis, n. sp i 
tion: Thallus thickish, squamulose, peltate, orbicular, about { inch in 

diameter (I should say from } to 2), sub-entire, white, beneath black and 

ecia innate-superficial, the disk even with the thallus, black, 

at length crowded and confluent in the center of the thallus: hypothe- 

cium black, the proper exciple deficient: paraphyses distinct, agglutinate: 

spores oblong-ellipsoid, 2-loc., brown, .015-15 mm. by .007-8 mm.—On 

rocks along Catawba River Landsford, 8. C., Prof. H. A. 8 

singular plant without near affinity. Taken from “ Introduction to the 

geet of apa by H. Willey 7 ALS 

er, 8. C. 

CURRENT LITERATURE. 

Physiological Botany: An abridgement of the student’s guide to structural, 

morphological and physiological botany, by Robert Bentley, F. L. S. 

Prepared as a sequel to “ Descriptive Botany,” by Eliza A. ‘Youmans. 

pp. Xiv, 292. eton & Co. 1886. 

If any single term is to be used for this book, it should be structural 
rather than physiological botany, for it deals mostly with anatomy, less 

than one-third being devoted to physiology. We can not see that it is 

properly a sequel to Miss Youmans’ “ Descriptive Botany,” for, with the 

exception of the impracticable “ popular flora” of that work, this one 

covers much the same ground. It is a book of the old style, a compen- 

dious mass of facts, essential and trivial, about structure and function, 

ence than as a text book. Viewed in that light, it has not been improved 

by abridgment. It is of the “old style,” in that it has no open questions. 

Its dictum, ex cathedra alike on fact and hypothesis, leaves the student no 

reason to doubt that all questions are forever settled. ; 

__ With the structural part we have little fault to find, except with the 

illustrations, which are very uneven in quality; a few good, the majority 

only tolerable, and some very poor. The statements are in the main 

2 
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accurate, and in this it excels its predecessor. The physiological part of 

the book is of the least value. It is not entirely reliable, nor up to the 

date at which it was written (1883), if we may judge fairly by the abridg- 

ment. The treatment of assimilation, respiration and fertilization may 

be pointed out as especially weak, though it is difficult to get at the first 

two topics because of the illogical way in which the subject is presented. 

The author devotes a section each to the functions of the various sorts of 

cells, the nutritive organs, and the whole plant. As the functions of the 

whole plant depend entirely on the functions of its organs, and ultimately 

on the functi f the cells, we can not see the advantage of such a method. 
It involves much repetition and dissociation of allied topics. 

Altogether the book is a compact text book, with no special excel- 

lences and some serious faults. It is no better and no worse than the 

common run of school books. There is a need for a small text book suit 
able for high schools and lower college classes, but this does not meet it. 
The book that does must present the essentials of botany clearly and 
attractively, without the encumbrance of trivial details, and with constant 
recognition of the biological significance of structure and function. Who 

? will write it 

Sylloge Fungorum Omnium Hucusque Cognitorum. Digessit P. A. Saccardo. 
Volume iv, Hyphomycetes. Padova, 1886. Roy. 8°. pp. 8 
ne can scarcely accord too much praise to the author of the series 

of works of which this is the fourth volume, for his untiring devotion to 
botanical science as shown especially in this monumental undertaking. 
The number of described species of fungi is very large, embracing a large 
proportion of cosmopolitan or widely distributed forms. To bring 
together the works containing the original descriptions is well nigh 
impossible to the ordinary student of fungi; and to have these descrip: — 
tions collated, systematically and critically arranged, and issued in handy 
volumes is a service that the mycologist will appreciate, the more work 
he does. 

The author has not hesitated to take the most difficult classes first, 
those in which assistance is most needed. The present volume includes 
forms of superficial growth, having conidial spores borne free upon aerial 
branches. Although this grouping makes a convenient classification for ee 
the purpose in hand, it brings together orders of very unequal grade, 
which in many instances have but slight re'ationship. The majority of 
the forms are undoubtedly to be set down as fungi imperfecti, whose real 2 
standing can not be fully determined until their life history i8 better 
understood ; some of them, however, have had their sexual condition well” 
worked out, and ina more natural system of classification could find 
more appropriate place elsewhere. et _ In a work of this kind one is not surprised to find such slips as the 
insertion of Ramularia Astragali Ell. & Hol. twice, once under Ramularia 
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(p. 202) and once under Didymaria (p. 184), each with an independent 

translation of the characterization, but this detracts little from the gen- 

eral accuracy of the volume, and less yet from its serviceableness. 

Grasses of North America for Farmers and Students. By W. J. Beal, Profes- 
sor of Botany in Michigan Agricultural College. Published by the 
author, 8°., pp. xiii, 457. 1887. Price $2.50. 

Profesor Beal is so well known as a teacher of botany that he does 
not need introduction to botanists by means of a book. In this volume, 
which is intended chiefly for farmers, he endeavors to put the subject in 
such a way as to inform his readers of the general structure of those 
forms of plant life in which they are so vitally interested. Chapters on 

the structure, form and development of the grasses, power of motion, 
plant growth, classification, native grazing lands, grasses for cultivation, 

early attempts to cultivate grasses, testing seeds, grasses for pastures and 

meadows, preparation of the soil, care of grass lands, etc., put the farmer 

in a fair way to cultivate his grass lands intelligently. Prof. A. J. Cook 

contributes a chapter on insects injurious to grasses and clovers, and 
Prof. William Trelease writes of the injurious fungi. Mr. F. L. Scribner 

has contributed much to the value of the work in his excellent drawings. 
This volume can not help being greatly useful to the farming community, 
while the promised second volume will be of no less interest to botanists, 

as itis to contain descriptions of all known grasses of North America, 
with illustrations of at least one species in each genus. 

Microscopy for Beginners, or Common Objects from the Ponds and Ditches. 
By Rec aee te M.D., pp. xiii, 297. New York: Harper & 

This delightfully written book comes to a place almost unoccupied 

among American publications. Its chief object is toaid the uninstructed 
owner of a microscope first, to an intelligent use of the instrument; 

second, to the identification of the common aquatic objects; finally, and 

most important of all, it seeks to point out unoccupied fields and stimulate 
to the persistent study of some special subject. Many persons d 
of a microscope have almost ruined it before they found out how to use 
it, and many others have been at a loss to know what they saw when 

water from some stagnant pool swarming with living organisms was 
examined. This book will do much to help the novice to the names of 

aquatic organisms, and the name once known, the search after informa- 

tion more extended than this guide could furnish can be intelligently 
Prosecuted. It is to be hoped that every one who buys a microscope for 
his amusement will buy also this book and that he will be led by it to see 
that he can add to the sum of knowledge if he will only single out some 
SToup of organisms for steady work. We have no patience with that “micro- 
scopy” which occupies itself with looking at gold-plated diatoms and 

with making “beautiful mounts” of “ triple-stained vegetable sections,’ 
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caring not for structure if they are only “handsome!” Let the micro- 

scope be a tool for earnest study—not the plaything of an idle hour! 

The book is amply illustrated with useful, though small, drawings— 

not pictures—and contains many helpful artificial keys to genera and 

species, with references to standard works of more special character. It 

deserves a large sale. 

NOTES AND NEWS. 

M. PHILipert describes anew fe aor B. Corbieri from northwestern 
887. , France in the Revue Bryologique No. 

Dr. ALBERT KELcoaa, the veteran Bk of the Pacific slope, died 
March 31st, at Alameda, California, at the age of seventy-four years 

AN AMATEUR botanical club has recently been formed at Washington 
rl a membership of about twenty-five. Miss Flora N. Vasey is secre- 

E Revue Bryologique No. 2, 1887, Dr. S. O. Lindberg describes 
ep aes species of Hepaticz from Portugal, Marsupella profunda, 
cae constans and A. multilo 

A young Italian mycologist, the Abbe Ben. Scortechini, an explorer 
of Ristatie ‘and further India, died a short time ago at Caleutta. A 
genus of fungi commemorates his services. 

MERICAN Association for the Advancement of Science will 
hy 

if 

meet in New York City, beginning August 10. It will pr pagers be ina ) 
estingly warm in the city at that date, but the sea beach is 

Dr. Diprik fags ple DIpRICHSEN, seventy-two ae a age, died on March 19. He was professor of botany in the University of Copen- 

botanica 

“Tae Poms ELL BOTANICAL Civ, of Chenango County, New Y ork, has 
ently been organized, with F. V. Coville as president. It is the direct 

ontgrowth of the enthusiasm in Bee study of the flora of Central New York, 
emia # ese Cornell Unive 

P. Moraan, in esis apie of his “Mycologic Flora of the | 
Miami. Walley, Ohio,” has just distributed a paper on Hydnel The seve® genera are represented as follows: Hyvdnum 30 species (cies new), Irpex 

a 6, Radulum 3, Phlebia 8, Grandinia 1, Odontis 2, Knei 
E OF THE rarest and least kn nown mosses of Europe, Didymodon balpinus, has lately been collected in Switzerland, on the Rigi, at a0 altitude of 1,400 meters, by MM. Van den Broeck and Dens. He 

the hes of known noid isn a sinali specimen without a capsule in 

Pr R PENHALLOW, “ok Montreal, has issued a 
oy eo vnc gree the Transactions of the Royal Society ot Os Canada, echanism of movement in Cucurbita, Vitis, and Robinia.” 

bila main and C. Pepo,” with some additional notes on the tendrils 

hagen vine — to 1885, and for ei ty years previous held important 

Re eS FS e ete ee ee peer ees 
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experiments on the epg of Agaric eee Vahl ri L. Savastano; 
a new species of Tecom eh Ricas aashaniayi anfani; some Sac eateenn 

A’ ot the Titus” ocibty Sir John Lubbock, 
among dither phytological bap ibcoeere gg a for the peculiar shape 
of Liriode pore leaves by the ner in w the young leaves are 
packed in t He affirms this t the actin arrangement of the 
eat Leaves will satisfactorily account for the remarkable form of the 

from part four ot Rhacomitrium, Hedwigia, Coscinodo itrium 
Glyphomitrium, Amphoridi godon, , Ulota, and the first five species 
of Orthotrichum. The HS ibe are on, rota, and by tie ‘enor: an 
are improving Se api t genus Orthotrichum is being specially 

ER sirsiiclts a thoughtful, instructive and well illus- 
trated eic upon the forests of North America in the May nu mber of 
Scribner's Magazine. e considers ee role of the forests in geologica 
periods, the factors which have determined the relative rite nee of dif- 
ferent species, the relation to ibiueure precipitation, the production and 
maintenance of soils, the supply of timber, and many other questi of 
stared economic and gen neral i nterest. 

peptone into serous albumen, ete in the same way as did the living 
mucous membrane of the stomach; and Bacillus virescens, which liqui- 

and ker’ a Plantarum, ertle the names of the genera, the 
principal synonyms, and the number and geo ographical baggies of 

the species. e genera are numbered Conca igane ly, 
alphabetically as el as systematically. Such a wo will be of vast 
Service in herbaria and libraries. The Den price is twenty 
teal ) and aapplication should be made to M. Durand, at the Botanic 

en, 

Dr. A ‘i RRY has just distributed a sbort paper on “The Pacific 
Coast Alders,” ae aiel from But. Calif. Acad. Set. 1i.,7, and points ia 
the value and importance of see secuee systematic danckientebe by ca 
ful and ae aire observ: There can be no doubt that pov 
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which may only be recorded in field observations. Hence, this disposi- 
tion to study plants in situ can not be too highly ccmmended. In the 
case before us, by this sort of study, Dr. Parry is convinced that the four 
species of alder enumerated in the Botany of California must be reduced 
to the earliest described species, Alnus rhomlifulia Nutt. It is, by the 
way,@ more encouraging sign when open air study combines species 
than when it multiplies them in a way that no herbarium student can 

it received a great deal of water, and that may have caused it to revert, as 
the blossoms and leaves both pointed to a healthy condition of the plant. 

o be able to 

announce so important an undertaking and wish the projectors abund- 

ey 5 ie] i Long) : m ° = a) B aa 3 tari S a @ ° o = i) oe 

desire 

pe Proceepines of the Edinburgh Botanical Society, vol. xvi, patt 
iii, just distributed, contains the following articles of general interest: A 
orest tour in Provence and the Cevennes, by Major F. Bailey; Fertilization 

Robert Lindsay; Adaptation of Albuca to insect fertilization, by 
; Certain properties of rosewood and other hard woods, 

by John Rattray; Certain points in th Ilania, ete., by 
Prof. Alexander Dickson. i & vices mia. e cae’ ci fbechibk: a 

Mr. Ratpa Sypney Snir has published an earnest appeal for the preservation of a Redwood park north of Santa Cruz. In remarking 
bo a this important subject, D i ; 

If nothing is done to presexve for posterity a specimen of 

istant generations of Californi i ile the memory al taair lorckak ; nians will have cause to revile 
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— quite within reach of its citizens. Let us hope that the few great 
woods which survive above Santa Cruz may form an annex to this 

reservation. Unless something of this kind is speedily done, one of the 
peculiar glories of the state of California will in the next century be only 
a tradition.’ 

are grouped under the heads of defect, excess, or perversion of the natural 
rocess of development, using the following terms: oligomery (a dim- 

erous condition being the commonest), pleiomery (usually increased lips 
or stamens), partition (in which primarily simple organs become divided 
by fission), displacement, and peloria (tendency towards regularity). 

investigations have proved that each stage of growth in turn comes from 
the growth of the spores of the other stage. This is called alternation of 

spring, expanding into conspicuous, yellow, jelly-like masses. The Tt that ) a 
case 
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Pentapanax ; besides these were obtained new species of Helicia, Triste 
nia, Morinda, Eugenia, Fagodea, and some others. The remarkable 

N NOTICING in the American Journal of Science, Warming’s “ Ento- 
mophilous Flowers in Arcsic. Regions,” Dr. Gray remarks: “ Greenland 
is very poor In insects, especially of insects which perform an important 

generally. Dr. Warming undertook a careful comparative study " 
northern flowers, to learn whether those in Greenland were identical iD 
floral biology with the same species in Europe. In many no di ces 

r d, but i few certain modifications were th 
Greenland flowers which rendered them more adapted to self-fertilizaion 
than t of the same species on the European continent, where 
appropriate visiting insects are more abundant. In answer to the que 
tion whether the attractiveness of these blossoms for insects remain unalt- 

e odors were feebler, the size of corolla less, and the colors not 80 vivid 
as in the same species on the continent. As the entomophilous flowers 

Seat 
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The occurrence and function of certain nitrogenous bodies in 
plants. 

W. E. STONE. 

ence, destruction, transformation and functions are all sub- 
jects of discussion at present, as they have been for many 
years. Something of the difficulty met with in the study of 

element, and the difficulty of recognizing and isolating its 
various compounds as such. Micro-chemical methods fail 
for this purpose except in one or two cases, and, while purely 
chemical processes have accomplished a great deal, the dis- 
coveries announced from time to time, and the still existing 
gaps in theories, show that all the data are not yet at hand. 
A very practical and tangible illustration of this state of our 
knowledge occurs in the estimation and valuation of vegeta- 
ble nitrogen as a food element. For lack of a better general 
knowledge and methods the total nitrogen present is regarde 
as existing in the form of albumin, or in a few cases is class- 
ified as albuminoid and non-albuminoid, although it is well 

known that it may be present in a variety of forms of very 

different value and structure. If these different nitrogenous 
bodies have different values to the animal system, it is quite 

certain that they represent different physiological offices and 

uses In the living vegetable organism. 
During the past decade certain German investigators 

have done much toward determining (1) what these nitrog- 

€nous bodies are, and (2) what aa functions may be. 
The results of their work, scattered through various chemical 
and botanical journals, are not generally available to Amer- 

ican botanists, nor have they, so far as I know, been con- 
nectedly presented to them. For these reasons, no less than 
because it isa very important physiological subject, a general 
resumé has seemed desirable. : 

For the sake of convenience the vegetable nitrogenous 

bodies may be classified under two heads: those which play 
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the part of reserve material, and those which are involved in 
the vital processes of the germinating or growing plant, or, 
passive and active forms. The work of the past few years 
has pointed out the existence of these classes and indicated 
their different values in the vegetable economy. 

The reserve nitrogenous bodies occur chiefly in the form 
of albumin, or according to Ritthausen! conglutin and legu- 
min, terms commonly applied to vegetable albumin or casein. 
These compose almost exclusively the nitrogenous constitu- 
ents of seeds, but in roots and tubers are often accompamle 
by other bodies of a secondary and derivative nature, which 
may be regarded as surplus untransformed materials lett 
by the cessation of the vegetative processes. The albumins, 
legumin and conglutin, which may be regarded as the me 
reserve forms ot nitrogen, are colloids, are insoluble in aci 
fluids and, usually existing in a solid condition, are not 
directly available for the processes of transmutation or assim- 
ilation 

the form of albumin, unaccompanied by asparagin, while - : 
germs are unusually rich in asparagin and other non-albumi) — 
ous nitrogenous bodies 

Pfeffer® made this the subject of especial study, and found a a 
a 

' Die Eiweiss Kérper der Getreidearten, p. 188, wma Poa N203. Discovered by Vauquelin and Robiquet in asparagus ree veil : or a list of plants in which it had Dig ee Berlia, 1871, A, eT Husemann. ee ee ‘ 4 dwirthschaft. Versuchs-Stationen, vol. 9 (1867), p. 168. 
* Pringsheim’s Jahrbuch fiir Botanik, vol, 8 (1872), p. 429. 
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side of which he does not mention the occurrence of aspar- 
agin. 

In 1876 E. Schulze® published the first of a notable series 
of contributions upon the subject. Lupine seeds which con- 
tained 45 per cent. of albumin were germinated and grown 
fifteen days under exclusion of light. At the end of this time 
the total amount of nitrogen present was unchanged, but only 
8 per cent. of albumin remained; 37 per cent. had been 
changed to a soluble form, of which nearly two-thirds was 

asparagin. By repeated experiments it was found that the 
most favorable conditions for the formation and accumulation 
of asparagin were germination in the dark for ten days, and 
then exposure to faint light for some weeks’; the germs thus 
produced contained usually 27 to 28 per cent. of their dry 

weight in asparagin. The quantity produced was propor- 
tonal to the time of growth, and it was found in the greatest 
abundance in the axial organs. These observations were 
supplemented by those of Borodin,’ who gave to the question 
on aspect by investigating the different parts of growing 
plants. 

In the young shoots of many trees and shrubs he found 
appreciable quantities of asparagin; in some, however, only 
traces ; while in others, as Larix, Betula, Alnus, Syringa, Lon- 

. 
The study of te’ problem thus far had been prosecuted 

schap*tichte d. Deutschen Chem. Gesellschaft, vol. 9 (1876), p. 1314. Also Landwirth- t. Jahrbiicher, vol 5 (1876), p. 821. 
Journal fiir Practische Chemie, vol. 27 (1883), p. 337. 
Botanische Zeitung, vol. 36 (1878), p. 801. 
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chiefly by micro-chemical methods, with the result of estab- 
lishing the general occurrence of asparagin, and the theory 
that it served as a transferring agent between reserve albu- 
min and the vegetative organs of the plant. This theory 
lacked general application because in some cases asparagin 
could not be detected and in others occured in too small 
quantities to satisfy the requirements of the plant if the theory 
was true. Either the hypothesis was not correct or there 
must be other products of the breaking up of albumin which 
the methods thus far used could not detect. 

Meanwhile the lupine which had produced asparagin 8° 
freely, had also been examined for other nitrogenous bodies, 
with rich results." Beside the small quantities of glutamin, XS 
leucin, tyrosin, and possibly ammonia salts, which it Pt — 
Fe crane me Tete elit her een ec Tae nee Mea A ine uo 

: Berichte d. Deutschen Chemischen Gesellschaft, vol. 10 (1877), p. 199. ° Land wirthschaft. Versuchs-Stationen, vol. 18, p. 405. 

15 Journal fiir Practische Chemie, vol. 438. 
16 Journal fiir Practische Chemie, vol. 27, p, 387. 
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duced in common with Cucurbita, two amzdo acids” and pep- 
tone were found ; while during the last year it has yielded still 
another new body, arginin.! 

ese substances are all regarded as secondary products 
derived from the albumin of the seed in a manner analogous 
to the formation of asparagin. Confirmatory of this view is 
the fact that the albumin of lupine seeds when subjected to 
artificial chemical action is converted into amido acids which 
seem to be identical with those produced in germination.” 

It was noteworthy that the amido acids which were so dis- 
finctly present in the germs of lupine were not found in those 
of Cucurbita, and that the asparagin of the former was sub- 
stituted by glutamin in the latter. ; 
; ollowing Borodin’s study of the occurrence of asparagin 
in the young shoots of woody plants, Schulze conceived that 
other bodies might be found here as well as in the erminat- 
ing stages already examined. Twigs of Platanus occidentalis 
were removed from the tree in April and kept in a warm 
room until no further growth was made. The young shoots 
thus developed contained, besides asparagin, an appreciable 
quantity (.5 to 1 per cent.) of a substance corresponding in 
Its reactions to allantoin.” Repeated investigations showe 

VW Phenyl-amia ionic acid—=CoHo(NH )Oo.A ido-valerianic acid C; Ho(NH2)02 

Cs 4N402,HNO3+34H20. See Berichte d. Deutsch. Chem. Gesellsch., vol. 19 (1886), 
P. 1177 ; 

“Schulze Zeitschrift fiir Physiol. Chem., vol. 9, p. 63; same Vol., p. 253: Vol. 10, p. 134; 
Vol. 11, p, 210, Also Gorup-Besanez, Berichte d. Deutsch. Chem. Gesellsch., vol. 10, p. 780- 

®C4HeN4O 3. Berichte d. Deutschen. Chem, Gese schaft, vol. 14 (1881), p. 1602. 
*! A. yon Planta, Landwirthschaft, Versuchs-Stationen, vol. 31, p.97, and vol. 32, p.215- 
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new. Liebig regarded these bodies as possessing the nature 
of ferments,” but Hartig first indicated the probable breaking 
up of reserve albumin into crystallenic compounds.” — Pfefler 
in his thorough discussion of the appearance of asparagin, 
already referred to, ascribed its origin to the original albu- 
min present, and pointed out that in the change C and 
were set free, either to be exhaled or adapted to the building 
of new tissue.™ 

The latter supposition seemed the more probable, since 
the asparagin which collected in etiolated growths disap- 
peared again when they were exposed to light, and album 
increased proportionally. 

Schulze’s discovery of so many other bodies homole 
to asparagin, served to strengthen and broaden the applcé 
tion of the theory of the transformation of albumin. H© 
showed farther that in the germs where the secondary P!0- 
ducts accumulated, there was an increase of H,SO, corres 
ponding to the amount of S set free from the broken dow? 
albumin molecules,® and Pfeffer regards the exhaled CO2 
as also coming from this source.” 2 _ The dependence of these bodies upon the absence of 

nitrogen-free substances for their formation seems also clearly 
indicated by the observations upon etiolated growths, 2? Oo BN ae 

p. 363. 

78), p- 
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the effect of withholding CO,. Farther Schulze has shown® 
that those seeds containing proportionally large amounts of 
albumin and small quantities of carbohydrates, produce amide 
compounds most abundantly in germination. The ratios of 
albumin to nitrogen-free substances in seeds of lupine and 
Cucurbita were respectively 1:0.35 and 1: 1.56. After fif- 
teen days’ germination, the lupine produced 19.43 per cent. 
of the dry weight of the seeds in asparagin and glutamin, and 
Cucurbita only 5.78 per cent. 

The office of the vegetable amides is, therefore, as at 
present understood, to serve as a transferable form of nitrogen 
from reserve supplies to the place of growth, and farther, 
probably, as an indirect source of non-nitrogenous materials. 
Schulze has shown that they may also act as reserve material,. 
In certain cases, in roots and tubers.” They occur univer- 
sally in the germinating and vegetating stages of the plant, 
but fail almost as invariably in seeds. By their formation, 
through the breaking up of the albumin molecule, C and H 
are liberated, which may assist in the formation of new tis- 
sues, especially when assimilation has been artificially. pre- 

", Landwirthschatt-Jahrbicher, vol. 9 (1880), p. 783. ASR eg >) 
utsch. Chem. Gesellschaft, vol. 16 (1883), p. 312; vol. 18 (1854), p. 390.. 

* Handbuch der Pflanzenphysiologie, p. 299. 
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lacking. Both may be true, and he points out the analogy 
of fungi which are able to make growth, forming cellulose 
and oils, with a nourishment of only nitrogenous substances, 
but if carbohydrates be also furnished them, a much smaller 
quantity of the nitrogenous matter will be made use of. 

The principal amides observed under normal conditions, 
are, as already stated, asparagin and glutamin. Schulze as- 
sumes”! that this does not indicate a larger production of these 
particular bodies, but that they are less easily regenerated 
than some other forms. In this way he explains the fact that 
the amount of asparagin in lupine germs continued to increase 
for some time after their exposure to light, at the same time 
assuming that the first carbohydrates formed by renewed 
assimilation are employed for the formation of new tissues, 
and not for the formation of albumin from amides. 

he observations of Borodin and Schulze also indicate 
that not all carbohydrates or nitrogen-free substances have 
the properties for influencing the formation of amides or theif 
regeneration. For instance, sugar beets contain considerable 
quantities of amides and cane sugar, existing side by side, 

glu 

oo) S) =. =] 99 o 
eae Oo c a am Q =) =} pao A pp Q io) 5 "S 9 9 ae < i’) oe ta 3 ° = ia?) oo 

ae) 

for regeneration, the other does not. It js possible that direct 
combinaton between the two roups occurs with the co-op 
ration of carbohydrates. Atleast Schulze’s conclusion, that 

3t Landwirthschait, J ahrbtich, vol, 9 (1880), p. 731, 
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Undescribed plants from Guatemala. I. 

JOHN DONNELL SMITH. 

VocnystA GUATEMALENSIS. (Series Lutescentes, Warm.., 
Fl. Brasil. xiii.2 59.)—Smooth and shining except the 
puberulous leaf-buds, stipules, rachises and calyx-lobes: 
purplish branchlets costate-angled by a decurrent line from 
each stipule, interpetiolar sides concave: stipules persistent, 
subulate, 14 lines long with an acute canescent tip; petioles 
an inch long; leaves 3-4-verticillate, opposite, or upper- 

Smith edite,943.!) Remarkable as the only species of a large 
genus, and with a single exception the only representative of 

its order, that has been found outside of South America. 
a a AS 

'Sets of this series of plants are in course of preparation for distribution 'o Gray 

: Torre Herb. Harvard Universit Herb., Columbia College ; National Herb., Washing- 

kt Hops Herb., Londod; Mussa hist. nat. de Paris; Kénigl. botanisches Mu-eum, 
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3,800 feet, June, 1885. l, , 
edit., 454.—De Tiirckh. Fl. Guat. Edit. Keck 454+) 

ARDISIA PECTINATA. — Arboreous: branchlets knotted, 
warty, pitted with large scars of fallen petioles : leaves 

crowded at end of br anchlets, pergameneous, pellucid, nitid- 

reticulately veined, with free veinlets, the 20-22 stronger 
lateral costa joining in two series of conspicuous arches 
and a less distinct marginal one : panicle terminal, 

€, 1 line long, 4-nerved, ocellate and at 
length glandular-thickened beneath, margins scariose; ©0- rolla-segments rose-colored, broadly ovate-lanceolate, obtuse: 

apiculate anthers thrice longer than filament, connective not 
dilated above, cells dehiscing by elliptical apical pores one- 
tourth their length ; style straight, flat tapering, a little ex 
ceeding the stamens; Ovary ovoid, rubro-punctate, 15-20" ovulate.—Related to A, pellucida CErst. as described withvut 
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flowers.—Forests of Pansamala, alt. 3,800 feet, June, 1886. 
(Pl. Guat. Tuerck., a I. D. S. edit., 942.) 

MyriocArPA HETEROSPICATA.—Moneecious: a_ shrub 
with pale smooth verrucose branches: leaves glabrate 
except the ciliate veins and axils of under surface, lanceolate- 
acuminate, 3-5 inches long, less than a tkird as broad. nar- 
rowed to a pubescent petiole 10-16 lines long, margins entire 
or with a few callose points, tri- or tripli-nerved with 2-3 
pairs above the middle, loosely reticulate beneath, above 
conspicuously beset with cystoliths not radiately arranged : 
spikes unisexual, approximate, single in the axils, secund, 
forking once shortly above the peduncle, the closely-flowered 
staminate spike about a third as long as the loosely-flowered 
6-9-inches-long pistillate one: male flowers 4-merous, peri- 
anth-segments roundish and marked with cystoliths, rudi- 
ment of ovary indistinct and peltate; female flower sessile 
in a 2-phyllous calycle.—Distinct by its spikes not androgyn- 
ous as in the only other moneecious species, J/. b¢furca Liebm.- 
The absence of both hairs and glands, as radiating points for 
cystoliths, is also special.—Forests of Pansamala, alt. 3,800 
feet, March, 1886. (Pl.Guat. Tuerck., aI. D. S.edit., 892.) 

_ Nepuropium TuEerckHeErmmi.— Rhizome stout, creep- 
ing, forking: stipes loosely clustered, ascending at base, 
2-24 feet long, a third of an inch thick, stramineous, 

of the space to the midrib; segments 70-jugate, linear- 

oblong, 8 lines long, 2 lines broad, oblique, acutish, margins 

revolute, veins 18—20-jugate with the lowest one terminating 

at the sinus; basal segments of lower pinne enlarged to 17 

lines long and 8 lines broad, ovate-lanceolate, pinnatifid : 

sori submarginal, small, g-12 to the series, persistent In- 

dusium reniform and hirsute.—Allied to 1V. patens Desv., 

and especially to the var. stépudare Bak. ( Aspidium stipulare 

Willd.), but differing by the chaffy stipe and rachises, deeply 
~ 

Cut pinne, numerous segments and veinlets with sori nearer 
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the margin.—Swamps near Coban, Alta Vera Paz, alt. 4,300 
feet, September, 1885. (Pl.Guat.Tuerck.,a I. D. S.edit., 704.) 

NEPHRODIUM FENDLERI, Hook., var. PAUCIPINNATUM.— 
Rhizome short, thick, erect; scales matted, blackish, 
lanceolate, 4-5 lines long, cells punctiform; rootlets with 
a heavy brown tomentum: stipes few in the crown, scaly at 
base, smooth, stramineous, 2 feet long, thick as a crow’s 
quill: frond about as long as stipe, quite smooth throughout, 
minutely bullate-punctate ; pinnae 8-14, not in pairs, 8-10 
inches long, 15-20 lines broad, terminal one distinct and not 
larger than the lateral, caudate entire apex 2 inches long, 
cut almost half-way to the rachis into 20-24 lobes ; veinlets 
_10-12-jugate, only two or three from adjoining groups unit- 
ing at or below the sinus: sori on each veinlet, those above 
the sinus marginal ; indusium pallid, not corrugate, reniform, 
center depressed, sinus open.—Prof. Eaton has examine 
this fern, and advises that it comes very close to his Aspadinm 

that respect as well as others the numerous specimens are 
uniform.—Rock-crevices in Petet, near Coban, alt. 4,300 
feet, September, 1885; copses, Pansamala, alt. 3,800 feet, July, 1886. (Pl. Guat. Tuerck., a I. D.S. edit., 767, 667) 

Notes on Umbellifere of E. United States. V. 

JOHN M. COULTER AND J. N. ROSE, 

(WITH PLATE V.) 
[In addition to the collections mentioned in the April GazeTre, we have 1 ow to add those belonging to Brown Universit of. W. W. Bailey has thas kindly put at our disposal, not only his own large collection of Umbelli- tere, but also those of Olney and Bennett.] 

THASPIUM Nutt.—Fruit ovoid to oblong, slightly flat: tened dorsally : carpel with 5 primary ribs, 3 or 4 or all of 
them strongly winged : oil-ducts solitary in the intervals, WO 
on the commissural side: seed-section round or somewhat 
es me indented beneath the oil-ducts: ea 
jum wanting ; styles long (figs. «y-62).—-Perennials (2 t0$ . 

ft. high), with ternately divided even ‘a broad serrate OF 
toothed leaflets (or lower leaves simple), mostly yellow flow- 
ers, and all the fruit pedicelled.--The species of Thaspium ie in great confusion. In Gray’s Manual 7. aureum Nutt. and 
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T. trifoliatum Gray each have an apterous variety. These 
apterous forms were taken from Koch’s genus Zizia and 
placed under the Thaspium species apparently from the close 
resemblance of the foliage. The fruit characters, however, 
are abundantly distinct, for the Zizia forms have simply 
ribbed fruit flattened laterally, the central fruit of the um- 
bellets sessile, and flower early in spring; while T. aureum 
and ‘I’. trifoliatum of the Manual have winged fruit flattened 
dorsally, central fruit pedicelled, and flower late in summer, 
maturing fruit in the fall. Bentham and Hooker have trans- 
ferred these apterous Zizia forms to a section Zizia under 
Carum, from which genus they differ in the absence of sty- 
lopodia, central sessile fruit, more prominent ribs, and Thas- 
pium-like foliage. The same authors seem to have made no 
disposition of T. aureum of the Manual, unless it went with 
the apterous variety, while the group of forms under 7. ér7- 
foliatum Gray of the Manual has been taken as representing 

. cordatum Torr. & Gray. For this latter species Bentham 
and Hooker seem to have had in mind only Gray’s apterous 
variety, and so referred it to Carum § Zizia as one of the two 
species. In Watson’s Bibliographical Index the synonym 
Carum cordatum Benth. & Hook., under T. trifoliatum, is cor- 

rectly quoted, so far as literature is concerned, but apparently 
should be transferred to 7. trifoliatum, var. aplerum Gray, to 
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In characterizing T. aureum, Nuttall has laid some stress 
upon ‘lateral divisions of the upper leaves subsessile,” a 
character which means nothing, as these divisions may be 
sessile, subsessile, or petioled on the same plant, either mT. 
aureum or the T. trifoliatum of Gray. So far as foliage char- 
acters are concerned, serrate leaflets point to Nuttall’s form, 

while crenately toothed leaflets stand for Gray’s T. trifoli- 
atum, exclusive of his vars. apterum and atropurpureum. 

Further confusion in leaf characters has arisen by includ: 
ing the so-called apterous varieties, which we have trans- 
ferred to Zizia. An extreme variation in leaf characters, but 
merging completely into the type through intermediate forms, 
is presented by 

Var. trifoliatum, in which all the leaves or leaflets are cre- 
nate or crenately toothed. 7. érifoliatum Gray, Manual, 
195, in part.—Ohio to Illinois and westward to Oregon. This 
seems to be the common western form of the species, as our 
Pacific coast specimens are all distinctly var. trifoliatum. 
From Ohio to Illinois there is an interminable intermixing of 
the species and the variety, while in Pennsylvania the spe- 
cific form is well represented. 

ar. atropurpureum. Petalsdark-purple. 7. atropurpur- 
eum Nutt. 7: trifoliatum var. atropurpureum Gray, Man- 
ual.—With the preceding forms. is variety has the 
leaf characters of the species, and if var. trifoliatum had 
been retained as a species, var. atropurpureum would have 
been transferred to T. aureum. 

In giving the range of the above group of forms it has 
been impossible to use published ranges owing to the grea 
confusion as to what forms were intended. Discarding the 
apterous varieties, the true Thaspiums of this group are t 

’ p . 
ably too often satisfied collectors that they had already sé- 
cured good material of forms which only appeared in co lect- 
ing condition in late summer and autumn. Therefore we 

Trang W. this 
point, that the true range of T. aureum and its var. trifolia- 
tum may be obtained. | 

2. T. barbinode Nutt. Genera, i. 196. Loosely branched, 
pubescent on the joints, sometimes puberulent in the umbels: 
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leaves 1 to 3-ternate; leaflets ovate to lanceolate, acute, with 
cuneate base, coarsely cut-serrate, often ternately cleft or 

parted: flowers light yellow: fruit broadly oblong, about 3 
lines long and 2 lines broad, with mostly 7 ribs prominently 
winged, the other three not at all winged or but slightly so 
(figs. 59, 60).—Banks of streams, New York to Minnesota 
and southward. Fl. May and June. 

‘ Var. angustifolia has narrower, more sharply cut leaflets, 
and is readily distinguished from the type.—Marion Co., 
Illinois (Bebb), Westmoreland Co., Pennsylvania (W. W. 
Bailey), Montgomery Co., Indiana (/rose). 

3. T. Walteri Shuttlew. Loosely branched, pubescent on 

the joints, puberulent on branchlets, umbels, and fruit, with 

fewer leaves: leaves 1 to 3-ternate ; leaflets 1 to 2-pinnatifid, 
lobes linear or oblong, one or two leaves near the base often 
very large and long petioled (petioles sometimes a foot long): 
flowers light yellow: fruit oblong, 14 to 24 lines long and 1 
to 1}lines broad, all the ribs winged, generally three of them 
narrowly so (figs. 61, 62). 7. pinnatifidum Gray, Manual. 
—Barrens and mountains, North Carolina to Kentucky. 

ZIZIA' Koch.—Fruit ovate to oblong, flattened laterally: 
‘«arpel with 5 primary ribs (not at all winged): oil-ducts 

arge, solitary in the intervals, two on the commissural side, 

and a small one in each rib: seed-section round, indented 
beneath the oil-ducts: stylopodium wanting; styles long 

(figs. 63-66).—Smooth perennials (1 to 3 ft. high), with 

ows. 

In separating the species of Zizia from the Thaspium aur- 

‘eum group we are very much indebted to Mr. M. S. Bebb, 

rm the differences discovered in fruit structure. 
1. Z.aurea Koch, Umbel. 12g. Radical leaves very long- 

petioled, all but the uppermost leaves 2-3-ternate ; leaflets 
‘ovate to lanceolate, sharply serrate: rays 15 to 25, stout, 1 OF 
dei asia tes gtartia. oo atin 1o Shares De a 

1It must be remembered that the Zizia of Gray’s Manual is a semen 4 n 

2 The western species that has been variously called Seseli Hallii, Musenium reenel, 

and Carum () Hallii is evidently a Zizia. Its fruit characters are identical ie oe am 
Zizia, and had Koch’s genus been retained it would probably have already inclu 
Species as Zizia Hallii. ee ae 
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2 inches long: fruit oblong, about 2 lines long (figs. 63, 64). 
Thaspium aureum Nutt., var. apterum Gray, Manual, 195. 

our range, extending westward as far as the Saskatchewan 
and Texas.—Although Thaspium aureum, var. a ie Is 
the real synonym of this species, botanists will find in their 
herbaria many specimens of Zizia aurea labeled Thaspium 

smaller and more simple: rays 2 to 8, slender, 2 or 3 inches ong: fruit mostly smaller, oval, r to 14 lines long.—Virginia 
and North Carolina. Collected by Curtess (1868), Canby 
(1876), Meehan, Porter, Leidy and Willcox (1880). 2. 4. cordata Koch, Umbel, 129. Radical leaves mostly 

parted: fruit ovate, 14 lines 

aspium aureum section. 

CARUM L.—Fruit ovate to oblong, flattened. laterally: carpel with 5 primary ribs: oil-ducts large, solitary in t f intervals, 2 to 6 on the commissural side, none in the ri ae seed-section dorsally flattened, more or less indented beneath 

The common garden Caraway from Europe seems to have become naturalized in many places, and is I. C.Carni L, 
form divisions.— pp 
the north and northwes 

EXPLANATION oF PLaTE V.—Fig. 57 fruit of Thaspium aureum; fig. 58, section of carpel of same; fig 59, fruit of T. barbinode ; fig. i 
fruit of corre tof same; fig. 61, fruit of T. Walteri: fie. 6°, piece sete gt Sdn te Sot AE ty moter a 8. 2» Iruit of Z. cordata; fig. 66, section “of Se ae 
67, fruit of Carum Oarui: 08, section’ et carpel of same, All 8 views are X 7; transverse sections S< 99. 

. 
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BRIEFER ARTICLES. 

“Crazy” pollen of the bell-wort (with plate VI.)--The pollen of the great- 

flowered bell-wort ( Uvularia grandiflora Sm.) is of good size, th coated, 

nearly colorless (yellow in mass) and in many ways well adapted for use in 

laboratory work with students. The two nuclei may be easily demon- 

strated by using. methyl violet or methyl green. The best reagent, how- 

ever, out of a large number employed, is azo-rubin when used in a very 

dilute solution. Picric acid brings out the smaller nucleus in a very 

satisfactory manner. The larger nucleus is nearly as long as the pollen 

grain ( 55u-65p )and usually occupies its center. The appearance of the 

pollen after treatment is shown in figures 14-17, plate VI. The larger 

nucleus is many times longer than broad, and somewhat bent and 

pointed at each end. The smaller nucleus is oval shaped and not more 

than one-eighth as large as the long nucleus. It occupies a nearly central 

position in the pollen grain, 

These Uvularia pollen grains germinate quickly in a medium sugar 

solution and exhibit a fine circulation of protoplasm within the larger 

s. In germination a tube arises seemingly at any point upon the 

surface of the grain. It as frequently grows from the side as from the 

end, and occasionally there are two tubes from the same grain when 

growing under ordinary conditions (figures 14, 15 and 17). Large 

numbers of pollen grains were found with tubes a millimetre in length’ 

when first removed from the anthers. It was therefore not necessary 

to wait upon the cultures for a supply of germinating pollen. In the 

culture medium some tubes obtained a length of two millimetres in 

fifteen hours. In many instances the large nucleus was found in the 

tube, and in one case it was in the somewhat enlarged tips of the tube. 

in figure 18. The 

i defined rows which 

they passed by the nucleus upon one side and turned and returned upon 

the opposite side. The cyclosis was quite rapid, and it is to be regretted 

that measurements of the movements of the granules were not recorded. 

_ One of the culture slides lost a large part of the nourishing sugar solu- 

tion by absorption into the pieces of surrounding blotting paper, and the 

pollen grains upon the under surface of the suspended glass cover pro- 

duced tubes of very strange abnormal forms. The germination of a 

dozen such grains is shown in figures 1-18, These grains were selected 

from among hundreds of others as exhibiting the more extraordinary 

2 
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forms. The original grain in each case is indicated by a darker or 

dotted shading, while the outgrowth is shown as a less colored portion. 

It will be seen at a glance that there was seemingly no “method in their 

madness.” Some germinate from the side, others from the end, while 

others still send out tubes from both side and end. In some cases the 

remnant of the pollen grain is like a shell that is found upon the back ot 

a snail, while the irregular growth of short tubes resembles the living 

portion of the snail. In some instances the pollen grain looked as ifit 

had undergone a process similar to that of the popping open of a grainol 

corn. In others there was an amceba-like mass, projecting from one 

side of the grain, having not less than a dozen arms extending in as many 
directions. In one case there is shown a grain with a broad zigzag eX 
tending band, as if the point of growth had changed alternately from 

right to left as the tube increased in length. It is doubtless true that 
the projecting pollen tube in each of the abnormal cases met with more 

than usual resistance and the place of growth was shifted to another 
part of the tube. In this way, by the increase in size taking place a 
points of least resistance, each pollen grain built up a structure peculiar 
to itself, determined by its surroundings. It is not entirely unlike the 
formation of irregular, lifeless structures when liquids undergo 
solidification or even crystallization under unfavorable circumstances 

These unfortunate Uvularia pollen grains teach us of the persistenty 

.that is inherent in these highly vitalized cells. After successive failures 

to develop long tubes they still boldly attempted to send out new ones 
‘ 2a * ry ot ah 2 ° until they perished Byron D, Hats 

EDITORIAL. 
IN THE SUBJECT of botany this seems to be an era of text-books and 

laboratory guides. Never before have so many authors essayed to satisly 
the demands of the student and teacher, and never before have students 
and teachers looked so eagerly for some book to suit their needs. / 
harvest of books is large, but the quality is of all grades. The publication 
of worthless botanical text-books is often deprecated, but it is not a ser! 

evil, except to the publishers. No text-book in these days can be otl® 
wise than short-lived which does not “ fill the want” it proposes to, and 2 
no other department is the working of the law of natural selection more 
apparent than in that of text-books. There is a class of botanists whe ae 
never satisfied until they write a book. With no disposition to add some 
thing to the sum of botanical knowledge by patient work (they call 
lack of opportunity), they conceive that the easiest thing to do is t08" 
over the knowled i 
that requires co . 

ical judgment, a happy method of thou ht and expression, it is to 7 
a text-book that will live. The young sia Sects by read justing ~ 

other> 
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sification, and the young writer by preparing a text-book, both of 

which attempts require the most mature judgment backed by the fullest 

experience. And so we must continue to have a perennial supply of 

these attempts: some will do good, none will do serious harm ; and any 

of them may serve to introduce a working botanist whose subsequent 

performance will atone for the crudity of his first appearance. The day 

of the well-nigh universal use of any text-book is probably past, for there 

is such a diversity of opinion concerning methods of presentation that 

there must needs be text-books equally diverse. Besides, text-books are 

becoming more and more books of reference for library rather than class- 

room use. However, the high schools, and colleges of equal rank in 

botanical equipment, are clamoring for a text-book, or rather the botan- 

ists are telling them that they need one. Several attempts have been 

made to supply this demand, but the failures may be grouped under four 

heads: (1). Some have attempted too much, apparently lacking the 

power of judicious omission, and the book is so bulky and technical that 

the untrained teacher (and they are mostly untrained in the high schools) 

will never attempt it but once. The authors of these books have kept an 

eye on the criticism of fellow botanists rather than the need of high 

school classes, and have feared if they omitted anything they might be 

accused of not knowing it. We fear that the hypercriticism indulged in 

by some of our leading scientific journals has developed this spirit. For 

it is their custom to pass over the whole well-constructed bulk of the 

book to condemn some little detail which more than likely holds no rela- 

tion to the general purpose. (2). Others have gone to the opposite ex- 

treme, and having young pupils constantly in mind, have endeavored to 

attract and simplify at the expense of accuracy, & method that should be 

heartily condemned. (8). A third class of books, worse than either of 
the former, are those that treat the science of botany as @ vocabulary of 

scientific terms. A full and illustrated glossary is not a botanical text- 

book, and the attempt to use it as such is to bring discredit upon 
botany. (4). A lack in all our recent text-books, which is against & 

long life, is the lack of a manual for the determination of plants. 
yz 

manual, and a manual is no easy thing to prepare. When a book can 
Prepared technically accurate and full enough for scientific botanists, 

elementary enough for beginners, perfectly easy for untrained teachers 

to use, suggestive enough for the experienced worker, large enough to 

contain all the science of botany and a manual, small enough to be com- 
pleted in a term of twelve weeks and sell for a dollar or two, then will 

every one commend it as the book to “ fill a felt want;” but hee goss 
can accomplish this must be one who speaks “as never man spake. 
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OPEN LETTERS. 

Humblebees and Rhododendron nudiflorum. 

und on the whole bush that was not punctured. At the same ere 
however, several lepidoptera were observed extractin g the nectar in 
legitimate manner. E. R. M 

Flat Rock, N. C. 

Autumnal blooming of Oxalis. 

f thea nal blooming of lis. I observed the sam Tel entirely undisturbed locality. Between Silesia and Crystal City, m ferso , re is a yr bout two miles in , in its crevices this Oxalis was blooming, but without leaves. And ee 
enough the flowers Were mostly white, so that at first I thought LS isons foun & new species. I also found on the top of the rock Allium striatum 
blooming a second time, but when I went this year (in May) to the 
I did not find many plants blooming. Last year we had a very ra “gr mer, and in the fall Roe rains, and this, I think, will account for autumnal blooming of these plants. Henry EaGeErt. 

St. Louis, Mo. 

Letter to Botanical Club of A: A: Ai:B. b At the 36th meeting, to be held August 10-17 in New York City, 0° 
members of the Botanical Club will be ibeitdeied by the Torrey - s and all pains taken to make the session mem abl both. The 

a) 
Arrangements are being made for re course and m i 

rm 
: ELizabetu G. BRITTCN, New York City. Sachetsiry of Botanical Club. 
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CURRENT LITERATURE. 

An Introduction to the Study of Lichens. By Henry Willey. 72 pp. and 
10 plates. Printed for the author, New Bedford, Mass. 

No more competent lichenologist could have been found in this coun- 

try, since the death of Professor Tuckerman, to prepare this introduc~ 

tion to the study of lichens. It is a group beset with great difficulties, 

and hence discouragements, for the beginner, and this must account, to 

some extent, for the limited number of lichen students in this country: 

Mr. Willey has thus done good work in exactly the direction it was 

needed, and under the guidance and stimulus of this simple introduction 

the way into thié \department has been made as easy as was possible: 

There are six chapters, with the following subjects: On collecting and 

mounting lichens; The lichen, its structure and organs; The distri- 

bution, etc., of North American lichens; The history of lichens; 

Helps to the study of lichens; and Arrangement of North American 

lichens. Then follows a supplement giving a list ot the names of all 

published lichens. The ten plates display the structures of the thallus, 

gonidia, apothecia, spermagones, and pycnides, and end with illustrations 

of the spores of all the seventy-six genera. We mistake the effect of this 

pamphlet greatly if it does not very much stimulate the study of this 

difficult and interesting group in this country. It can be procured from 

the author for $1. 

Die natiirlichen Pflanzenfamilien, nebst ihren Gattungen und wichtigeren 

rten insbesondere den Nutzpflanzen, bearbeitet unter Mitwirkun: 

zahlreicher hervorragender Fachgelehrten, yon A. Engler und 

Prantl. Royal, 8°. Leipzig: Wilhelm Engelmann. 

The first two fascicles of this important work are at hand. Each 

fascicle is to consist of 48 pp., and it is expected that about sixteen parts 

will appear yearly, which will complete the work in six or seven years. 

The first part is to embrace the Cryptogams, and is under the supervision 

of Dr. Prantl. The second to the fifth parts include the Phanerogams, 

edited by Dr. Engler. The list of collaborators is very large, and em- 

braces the most eminent German botanists 

seeds; geographical distribution; affinities; and classification. The 

latter includes an account of each tribe and genus, with remarks on 

principal species. The work is liberally and admirably illustrated. The 

ninety-six pages now published contain 564 single figures! The very low 
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subscription price for each fascicle (M. 1.50=85c) makes this one of the 
cheapest, as it promises to be one of the best, botanical works ever pub- 
lished. It strikes us as unfortunate, however, that the fascicles should be 
separately paged. 

NOTES AND NEWS. 

Dr, STERNBERG has gone to Rio de Janeiro to investigate yellow fever. 
YANTHES TRIFOLIATA turns up in Rhode Island this year with 

trimerous ee tetramerous flowers in one raceme 
THE RLY increase of cork is said by Gerber to vary from one row 

of cells i in Salix to one hundred rows in Quercus suber. 
KE’s Science Gossip for May has a very interesting descrip- 

tion abe serene forests by rr editor, Dr. J. E. Taylor 
w and interesting species are being discovered in the Philip- 

ad mare by Dr. Sebastian Vidal, Director of the Botanic Garden at 

THE ‘catalogue of Rhode Island plants, by Mr. James L. Bennett, is to 
i published by the Providence Franklin Society, and is understood to 

in press. 

ee THEOBALD hi of the Bureau of Animal Industry, Washing- n, D. C., has just closed a course of six lectures on bacteria before. 
Comnell Dela. 

THE aos: umber o contains “Staining and mount ting lant se y - ey ee “The movement of diatoms,” by omelon Oat rdon 
be EMICAL susie of bacteria is the title of a long and interest: ing ivtitte ve Dr. ha rles E, Fairman, of Lyndonville, N. Y., P rinted 9 the Medical Re, gister (Phila.) of April 27. 
Dr. Manty MILEs has an article in Agricultural Science for May a microbes ai nitrification, based u upon catered and experiments hich he h n prosecuting for some time. 
Pror. rascha in the American Naturalist for April, has done 4 capital thing for botanical students in publishing > = of the best and ae — manuals in the various groups o . f eign HE Linnean Society has recent] elsctid the ert oF Lactachy Dr. George A A. Schweinfurth, Cairo, Egypt; Count tt, So ‘aubach, University of Gottingen; Dr. Melchior Treub, allan 
te Pecan od oes ex found in Scotland, are enumerated by pes n the  Seottish Naturalist for April. seg list ge 

i yuhium, 3 3 Oyen a 1 Phyto topht et ra,and 24 Peronospora, be wa ‘see the United States’ list, published by Dr. Farlow in this ist ourne, 

an 
Filicum.” I¢ will include ui setacese, Lyco oan  Solagin® * 
Sel ee in which thes are eleven po and about seven = 
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THE FOLLOWING corrections should be made on page 101 of this vol- 
ume: line 2, for “Tamisconato ” read “ Temisconata ”; line 4, for “ form” 
read “from”; line 8 from bottom, place a semicolon after “probable ” 
and dele the comma after “likely.” 

DOZEN years ago Vogel and Reischauer observed yellow crystals 
covering the outer coatings of walnuts, a substance found also in the ex- 
pressed juice, and called by them nucine or juglon. And now Bernthsen 

er have just built it up artificially—another instance of the 
synthesis of a natural product. 

Pror. W. W. BatrLey writes that a lady pupil had brought him a spray 
of an apple-tree with peculiarly monstrous . The petals were 
aborted and green, and there were no stamens. The carpels, with style 
and stigma, were fairly well developed. The tree is reported to bear 
fruit from these curious 

high school at Helena, Montana, and is to repeated during June be- 
fore the College of Montana at Deer Lodge. This is the first instruction 
of the kind given in the territory. 

T THE celebration of the seventieth birthday (March 30) of Pro- 
fessor C. von Naegeli,a present was made him ofa basket filled with seventy 
different fruits, ornamented with seventy kinds of : flowers, and sur- 

rounded by a garland composed of seventy plants, which belonged to as 
many different genera and species. 

the 

main root, but actually absorb the cell-contents, and finally the cell-walls 

of these overlying tissues. We should expect some such action to ac- 

iN THE American Garden for May, Prof. L. H. Bailey, Jr., has defined 
for horticulturists six terms which are often confounded in their litera- 
ture. The terms are acclimation, acclimatization, naturalization, domes- 

of apparent buds on their edges. M. Mangin investigated the structure 

of these buds and found that each ssed the structure of a perfect. 

dj antipodal cells! 
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PRor. rah pone read a eet seep the Linnean co 
“The Gentian ey Queries.” ivides the tw 
great series, ce by the eh of nectarial pra al a 
gradation of forms of the corolla from deeply-cleft rotate to funnel-form. 

e two series are called Perimelitee and Mesomelite. He also consid- 
ered their evolution and geographical distributi tion. 

where Scud who has made him self fon us by his in- 
vestigation of fertilization, has studied Mr. proenne ; ae a 

e genus Cereus. He finds fertilisation, as was to xpected, accom- 
Fs erage in the usual way, through in C, tortuosus the dee en tubes may 
€ as much as three weeks in reaching the o 
THE Bulletin of the Torrey Botanical Club oe May contains “Notes on 

the American species of Marsilia,” by L. M. Underwood and 0. F. Cook. 
Five species are noe pa sith bol sa Hook. & Grev., West Indies and 

uth America; Oa st 4 and onli vas else- 
where; M. Ae ‘Wg ONexs as ew Mexico 
Braun, Louisiana and a Terns M. vestita otook 7 aioe widaly “distributed 

peta te and nect-ooltatees etnicad. He pasar ed pee his re 
searches that in ordinary starch, which turns blue with the iodine ar 
there is but one substance, and that it is alike throughout, the laye 
appearances being due to the varying porosity. Starch which turns red 
iS Acs As ine test has other materials mixed with the true “starch 

pais AS H. CAMPBELL has Joe completed hisstudies in the labor- atory of Rersaner cs. and is now un Piefler at sie oe As a resi of his work at Bonn, he has peblighed £ in ‘ie Bot. Gesellschaft (Mareb, yee a paper “On the development of spermatozoids.” It is accompanied by a plate illustrating the subject in such pou as Gymnogramme, la, Adiantum, Pellia, Sphagnum, Salvini The results page obtain in the use of the very complete fixing and ates ning reagents —— and which lie at the basis of so many of his " gstonshing 
THE JouRNAL of the R ontains 4 valuable summary of the Gs Microscopical Society for mabe c ra eae 

Stages, for keeping organisms at a given temperatur @ while being sui 

id 
ms W 

sie im sible, € on the life histories of thése organis 

Dr. Byron D. Hatst D has ju Agri- - 
st llet f the Iowa ao ae showing the woe pcos Gevuamaseat department. . 

- oh the best we have ever seen , and represents an amount 0 ing. 
one by the professor and his students that is ren surptis o 

ves the eas - work with the students. Some of the subjerr 
ows: Effects of drought upon “grasees and 

of ground; Largest nt smallest leaves (Tilia 
_— nigra) : “Targos tree (etd). Five worst weeds (X@ Xanthiuy 

tic ree is a most ingenious affair, without which ihe ~ 



ee ee 

_ tain glycogen and other substances. He affirms that the cysti 
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Mr. GrorGe E. Davenport, of Medford, Mass., has just sent us a pho- 

nited States, which 

he had ob up for the Middlesex Institute. The specimens are shown 

Fiepn H. Mo.iscw proposes’ the following new test for sugar in 

plant sections: “A not too thin section laid on a slide is treated with a 

_glucoside: e 
be staining indicates, with great probability, the presence of sugar. 

ah; as Sag test ma be used to demonstrate the p i 

tage a by Sachs’ method, is liable to be confounded with sphero-crystals, 

al ty become immediately stained deep violet with « naphthol and 

phuric acid, and on the addition of thymol, are dissolv with the 

production of a red color.” 

te) r : 

the well-known laticiferous vessels of Lactarius and Russula, which con- 

1 Sitzung-beri go. . 
pas de Jour. 

Roy. Mic, Soc. April, 1887, Kénigl. Akad. Wissen. Wien xcifi (1886) pp. 922 2; fide Your 
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es fungi are simply the pa kvaings cells of laticiferous vessels, but. 
est no function for them unless the pouring out of their contents 

Be ye furnishing food to the _o knar spores, which, in many species, 
e bathed with it during growth. 

FOLLOWING notice from Prof. W. W. Bailey in a Providence (R. 1) 

otiiaiade 
e writer esteems it a privilege, as he im tied last reg or to answer 

any inquiries of a botanical nature which are within the range of his 
study. This — provided that the a public will thoughtfully 
remit nop stamp or stamped envelope for the reply 

e sar la before made ha as resulted in an extensive connie nd- 
— profitable we hope on both sides; we mean profitable in the se se of 
now i 

as pi ha very ie in the work of the writer—save him, indeed 

r which it is sin “i - thrust upon him—if 1 rill 1 attend to t 
ploy “tm directio ao ee wi only 

Collec ere 
root and all, o or, too lar: rge, representativ ] ves, ete. 

e portions of root, stem, lea 
Bend the plant into aZ or N, if necessary. Pare down the roots if too thie 

LE-.Do i bisa off the tip end of a plant, even in flower, and send me clus- 
i im 

IL. os ah son where the pla : llected. A specimen un- 
tee i. wurtk next to nothing. It pr r oa ti cae aa the Pecate bel 

1th poems on sprin ld for rr 

oa Sg trash Tao the wlhees curator nog an i 
inpdeceronnd railway 

think because a lant was collected at the tomb of Buro 
skied out of the rudder-hole of Noah’s ark, that its seca interest is at call 

enhanced. A good, well-collected plant from St. Helena is no better because it 
ed in the paths of Lon ngwood. Sentiment is wholly apart from our rir 

= Bae sat x im always with a Spanish rein od, as 
e pla essed. wad, as 

they | were to be fired from a fs nno Do not wrap them ‘up ina 

rustingly believe that the write ice withou 
price, is not so ferocious as his omrtag ene a per offers his serv 
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Vion, Xl. NO. 7 — BOTANICAL GAZETTE JULY, 1667. 

A simple and inexpensive self-registering auxanometer. 

HERMON C. BUMPUS. 

° 
(WITH PLATE VIL.) 

aed be 
glass which has been held over a burning rag previously sat- 
urated with turpentine. The smoked plate, d, is held by a 

and as a result we shall have a zigzag line, the distance be- 

tween every two angles of which signifies a regular interval. 
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The interrupted movement may be brought about by af 
ing a strip, ¢, bearing at regular intervals round wire nails, 
attached to the lower portion of the carriage. nae 

One of these nails is held for a certain time by the hoo 
h (fig. 5), which is attached to the strip 2 (figs. = i 
which moves about the pivot g& (fig. 1). Finally, w “ 2 

elevated, 4’, which is attached to a similar and paralle “ 
and moves with f about g, catches the next succeeding Tk 
and holds it a regular period, before allowing it to reach /. 
A short horizontal line is thus drawn by the style at # 

fig. 2 3 i 
The elevating and depressing of the escapement at fe 

brought about by attaching the works of one of the § bid 
nickel-plated clocks, which will run when held in any : 
tion, to a board, & (figs. 2 and 3). In place of the hee 
hand” there is attached a crank which will play throug xii 
slot 7 (fig. 5). As the post turns the crank toward ae 
o'clock 4 will be elevated, and at VI o'clock, thirty rail 
later, 4’ will be depressed to its greatest, one nail thus s iy 
by every half hour. The escapement hooks may be easily 
cut out of two pieces of tin. an If the arm does not swing parallel with the smoke 
face, change the screws at x (fig. 3). 0, 8s One recommendation the apparatus has is its nea 
Siveness, costing, with the clock, if one is his own ate oe a not more than three dollars. Another is the ease with 7 ‘he the records for several half hours may be compared, - i 
little labor necessary to prepare permanent recor - me simply placing the glass ona piece of ‘** blue print” pap® — and exposing to sunlight. 

A registering anxanometer. 

CHARLES R. BARNES. = | 

(WITH PLATE vutI.) on 
: ; ion [0 In January last my class in physiology had one sae study the rate of growth of seedlings under various cent tions. I needed an instrument to keep a continuous Te of their growth, and Ger 

‘c shop one. ith the help of the students in the mechanic : 
arranged and constructed the instrument here describe es no 1S Comparatively simple and inexpensive, and requil' | 
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work which can not be done by a turner and a machinist, at 
slight cost. ! 

fe, plate VIII, is a cylinder of pattern pine, twelve inches 
long and three in diameter; centered in its ends are two 
pieces of brass rod about three-eighths of an inch in diameter, 
the lower and longer of which, 4, is coned on its free end and 
Carries about its middlea drum, f. Thisisa silk-spool bored 
out alittle. The lower axle of the cylinder rests upon a piece 
of glass hollowed to receive its point, and the upper passes 
through a small plate of brass, 2, (figs. A and ZY), bored to 
fit it smoothly and screwed to a light frame of wood, 3; X 2. 
he upper or cross-piece is seen at J, with ends dovetailed 

to fit the side pieces. This top piece can be lifted out so as 
to allow the removal of the cylinder. 

Around the drum, /, passes a cord, over the pulley, 7, to 
the weight, m. The pulley is made of a section of a spool 
With a groove filed around it, revolving ona glass rod. By 
the fall of the weight, m, the cylinder would rotate continu- 
ously were it not for twelve equidistant pins, 0 0, whic 
gage with the armature, #, of an electro-magnet, e. The 
Pins are wire-nails, driven in and cut off, and in a second 
instrument were placed radially around the lower end of the 
cylinder so as to use a straight armature. 

The electro-magnet is one of the simplest form and can 
be had of dealers in electrical apparatus. I first adapted a 
relay instrument to this use, but afterwards wound a magnet 
with number twenty-four silk-covered wire and made it a 
permanent part of the apparatus. The magnet is connected, 
4s shown in the figure, with a battery, W, through the clock, 
2, so arranged by tying the striking wheel as to strike but 
nce each hour. One wire from the battery (the LeClanché 
cell used for door-bells) is soldered to the hammer arm, vz. 
Its continuation is soldered to a piece of watch-spring, @, so 
fixed that the hammer, z, as it draws back to strike will come 
im Contact with it. 

turner who makes the cylinder. It is double, having a large 
Part, 4, and small part, a. This wheel must be so balanced 
that it will stop at any point indifferently. If not turned ac- 
Curately counterpoises of flat bits of metal can be attached 
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i ide by gummed paper. From the weight, y, the 

ier py ete er 6, in the groove cut for it, and aii 

the recording needle. This, as shown in £, . bares 
needle heated and bent, and inserted in a block 0 os " i 

is grooved for the supporting threads. The poin Me 
needle should be blunted, and the sides filed flat to pr 
turning. Of course ¢ and y must balance each ot “ aa 

From the plant 7 around whose tip it is looped, t ene 
& takes a complete turn around @ and is just kept taut by 

touching d makes e a magnet, which draws up. is wie 
ture, ~, releasing the pin o and allowing the cylinder i 
volve. The armature is released the next instant and ti the 
in time to stop the next pin. By this partial revolt ae 
needle makes a horizontal line. The record of a aheipasrts : from 3 Pp. M. to near 11 is shown in 5S. ae Ol When the needle has risen to the top of the cylinae ae paper may be slit along the line of union, removed et! hey 
mersed in a solution of white shellac in alcohol. Wher died the soot can not be rubbed off and the record may be st and compared with others. k, will The total cost of the apparatus, including the aie on 
be from $10 to $15, according to the amount of work pulUr” it. The results are entirely satisfactory. 
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Spirogyra under shock. 

STANLEY COULTER. 

-At the December meeting of the Indiana Academy of 
Science I presented a paper showing a peculiar action of the 
young chlorophyll band of Sperogyra guéuina Kiitz. under 
shock, which indicated its extreme sensitiveness and very 
considerable tension. The question arose as to whether this 
action was constant, or merely the result of peculiar condi- 
tions. If the latter, what were those conditions: 

The observations upon which the conclusions of the paper 
were based were briefly as follows: : 

ertain vigorous vegetative filaments. being cut with a 

scalpel for the purpose of reducing their Jength, showed that 
the chlorophyll band was broken up in the cells adjacent to 

the cut. This breaking up seemed to have fullowed a some- 

what definite plan. In the culls immediately adjoining the 
cut the band was broken into twice as many parts as there 
Were turns of the band, and these parts were coiled closely 

na = : bY : y b 

es BEE) PSV ED 2 ' EW COP IE ¥ 
a ag 3 >, q L is rr 4 
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about a darker colored center, which appeared in no wise different from the nodules. As the distance from the lacera- 
tion increased the closeness of the coil diminished, but the 
number of parts was still double the number of turns in the 
cell. Still further from the cut, instead of the simple Heh the:baidt on’ either-sidé of the darker apo’ broke away 

from its surroundings, and showed a marked tendency to 
edi about this «dark spot’ as a center,  In'cells still further 

removed from the wound, while the band was not completely 

broken up, it never failed to show a strong tendency on the 
Part of certain regions of the band to gather about certain 
definite centers, and these centers were always twice the 
number of turns in the cell. However sharp the instrument, 

however deft-the stroke, the chlorophyll band never yori ge Tespond to the laceration through from eight to ten Figs both ditectione The only peculiarities observed in the spec- 
Imens examined were: 1. The band rarely, if ever, filled the entire cell length. 

- The edges of the band were entire—not * wrinkled 
and crenulated.”’ 
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3. The band was almost entirely destitute of nodules. 
4. The specimens were collected in November and De- 

cember. é 
The fact of the parts of the band coiling, or showing @ 

@ O@@ @@© |e a9 hee.....d6 
| © 6 eles © ® | % 30 |se'Se 

9 

tendency to coil, about certain points suggested the possibil- 
ity of these points being ‘centers of growth.” Although 

erable degree of tension. Pressure 
chanical violence than cutting, disintegrated the band com- pletely, and never gave the results indicated above. igs. 1, 2 and 3 will, perhaps, illustrate the results more clearly than the description. The figures are drawn simply 

ie oil Sores! 

>| eon 
2 10 

to illustrate the appearances, and are not drawn to any eee g.1is shown the only case in which, in a series 0 — 
some hundreds of slides, the nucleus was seen after the band was broken up. 

par Ig. 2 gives a case in which there were four turns of the band to the cell, and also shows a peculiar condition in cells” 3 and 4, 1n which the rotoplasm is gathered about the coils _ as indicated by the lighter shading, and seems to bind th together. 

Cf. Sachs, 2d Eng. ed., p. 48, 
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Fig. 3 shows a series of ten cells immediately adjoining 
the cut, and illustrates fairly well all the points indicated 
above. In all the figures the cut is at the left, and the 

darker shading represents the apparent centers. 
series of experiments made in January and February 

verified the results upon which the paper was based. The 
ou of other shocks was then tried, with the following re- 
Sults : 

Filaments plunged into boiling water showed a large dis- 
tension of the cell, accompanied by disintegration and diffu- 
sion of the band; a result presumably caused by the expan- 

sion of the cell contents by the heat, although possibly the 
water may have penetrated the cell walls. 
_ Filaments were then frozen in water by an improvised 
ice-cream freezer, and were kept packed in ice for twenty- 
four hours. No change was shown, if we except the evident 
checking of all vegetative processes. It is possible that a 
greater degree of cold might have produced different results. 

ilaments were also subjected to an electric shock ; but 
In every case, even with the feeblest current I was able to 

secure, the result was the utter destruction of the filament. 
Filaments were then subjected to the action of various 

dilute acids. In all these cases the entire protoplasmic con- 

tents of the cell were contracted, involving, of course, the 
band. Brine gave similar results. In none of the cases was 
there even an approach to the forms shown above except In 
the case of brine, which, when very strong, would sometimes 

vive forms resembling those shown in cells 7,8 and 9 of Fig. 

evidently Spirogyra quinina, surprised me by failing to re- 
mes to laceration as readily and uniformly as I could ge 

© band was more wrinkled, abounded in nodules, an 
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the band in my first experiments. Material collected from 
other places also failed to produce the results expected. 
This pointed to some special local condition as the cause of 
the peculiar action of the band. Investigation showed the 
following facts: f 

The pond was formed by the waste water of a blast fur- 
nace. Its water was always warm. Its sandy bottom was 

warmer than the water. In the coldest weather it never 
froze. (This last fact is given upon the authority of employés 
of the furnace.) Thermometric tests showed that when the ; 
temperature of the air was from 16° to 20° F. that of the 
water of the pond was from 68° to 76° F., while that of the 
ottem was from four to seven degrees higher still. The 

LenPuRA Ze ve Wi raw eS 

& 
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filaments grown inthe tub. After numerous trials, I sue 
ceeded, by the use of a series of water baths, in securing 4 
temperature of from 70° to 90° F which was reasonably aaa 

stant. I then cultivated some of my ‘* unresponsive” Spiro- 

gyra with this added condition. It grew with astonishing 

rapidity. Examining the tilaments thus crown, I found the 
exact conditions noted in those collected from the blast fur 
nace pond, and a repetition : d the 

' of the ex s produce é 
same results. : e€ experiments | 
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lead me to the conclusion that this peculiar action will always 

be found under the above conditions. 
A further fact observed during these studies may here be 

noted, though not connected with the main point of this arti- 

cle. In many cases one or more cells in a filament may be 

found with two bands, while the cells on either side have 

only a single band (Fig. 5). The frequency of occurrence 

of this condition would seem to indicate that the ‘* number 

of bands” in a cell is an unreliable specific character. 

Sif) a Gir Galan Ab 

: 
i i 
i 

i 

Notes on Umbelliferze of E. United States. VI. 

JOHN M. COULTER AND J. NW ROSE, 

(WITH PLATE IX.) 

PIMPINELLA Linn.—Fruit oblong to ovate, flattened 

laterally: carpel with 5 equal slender primary ribs (some- 
times almost obsolete): oil-ducts 2-6 in the intervals, 4-8 on 

the commissural side: seed-section somewhat dorsally flat- 

tened, the face from slightly convex to more or less concave : 

stylopodium cushion-like or conical (figs. 69-74).-—Glabrous 

perennials, with ternately or pinnately compound leaves. In- 

volucre and involucels scanty or none, and white or yellow 

flowers.” : 

1. P. integerrima Benth. & Hook. Gen. Pl. i. $94. Glau- 

cous, 1-3 feet high, branching: leaves 2 to 3-ternately com- 

pound ; leaflets lanceolate to ovate, entire: flowers yellow: 

fruit broadly oblong, 2 lines long ; oil-ducts mostly 3 in the 

intervals, 4.0n the commissural side: seed-face almost flat: 
nee 

1Our two western s : 
pecies are: ; 

f P. apiodora Gray, of the Pacific slope, from Northern California and Nevada 10 oer 

a rad no coer fruit has been collected, and the very distinct new species from South 

ornia, : 
\ P. Parishii Smooth, erect. 1-2 ft. high, from a deep-seated fleshy root: radical veer 

13h “kip leaves ternate, on petioles 2-4 in. long; bem Teele Pare - 

Ap hp i : auline leaves graduvlly reduced 
bracts: ee dle ned Nin ye more or less aes ltt upper ca rio baler, OF 

; ray : : 

* in ear bractlets: flowers whit kish : calyx-teeth prom? 
pent. fruit ovate to oblong, 114-2 lines long; cana ith 5 slightly promivent equal HPA 

taldle sic ees is, 6 on, the commissural si wr le-s con : 
tple styles recurved in fruit, with 

n California, Augus 

mene under this numher were Golleated in ie San Jacinto Mts., in June. 18st! 

distributed as Carum G@airdneri Benth. & Hook., but are probably C. Keltogatt ge 
; rma * i 

ae he ver} 
{Peties described above. M i i ies is very abundant in r 

: . Mr. Parish writes that the species is very 
tone but is quite inaccessible, and that his specimens of it have most 

among European herbaria. 
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stylopodium small or wanting (figs. 69, 70). Zézia integerrima 
DC.—Rocky hillsides throughout our range. Fl. Ma 

2. P. Saxifraga L. var, major Koch. Leaves simply pin- 
nate, with sharply-toothed leaflets: fruit oblong, about a line 
ong, ribs sometimes almost obsolete; oil-ducts 2-3 in the 
intervals, 4 on the commissural side: seed-face somewhat 
convex ; stylopodium cushion-like (figs.71 ,72).—Along rocky 
shores of the Delaware river and roadsides near Easton, 
Pennsylvania, Thos. C. Porter. Fl. July to September. 
This European species has been collected by Prof. Porter 
since 1877, and is reported by him as well established. 

EULOPHUS Nutt.2—Fruit ovate, flattened laterally: car- 
pel with five equal slender primary ribs (sometimes very 1n- 
distinct): oil-ducts large, almost contiguous, mostly 3 in the intervals, 4 on the commissural side: seed-section dorsally flattened, with concave face: stylopodium thick conical (figs. 
75,76). Glabrous perennial from fleshy fascicled roots, with 
ternately or pinnately compound leaves, involucre and invol- 
ucels scanty or none, and white flowers. 

E. Americanus Nutt. DC. Mem. Umbel. 69,t.2. Branch- 
ing, 3 to 5 feet high: radical and lower cauline leaves - ‘ 

narrow segments ; upper cauline leaves ternate, with long 
linear entire segments: calyx-teeth prominent: fruit 2-3 

herbarium, which apparently has also supplied many other herbaria. The fruit from the Harvard Herbarium is not pe! 

seems slightly sulcate, but the ordinary section of the mature 
seed! Is as shown in figure 76, with concave face much as 1? 

S @ remarkably deep sulcation, but E. Americanus seems to be most unnaturally allied with them, not only in fruit chat acters, but in vegetative characters as well. How it is to be Separated in generic characters from Pimpinella is what We 
to discover, but for the present we mane retained the old name. 

: 
* This generic deserj tion i danoides and E, Texasies diffe ae rperbind eran toni datheon i 

ariea (E peuce” ° 
r rin certain important characters, 
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BUPLEURUM Linn.—Fruit oblong, flattened laterally : 
carpel with 5 equal very slender primary ribs: oil-ducts 
present or (in ours) wanting: seed-section dorsally flattened, 
with face broadly sulcate: stylopodium flat (figs. 77, 78). 
Plant with simple entire ovate perfoliate leaves, no involucre, 

involucels of 5 ovate leaflets, and yellow flowers. 
i, B. rotandifoliam L*.—Introduced from Europe into fields 

and cultivated ground, New York to North Carolina and 
Tennessee. 

CHAROPHYLLUM Linn.—Fruit narrowly oblong to 
linear, notched at base, flattened laterally, with short beak 
or none: carpel with 5 equal primary ribs, each of which 1s 
subtended by a large group of strengthening cells usually oc- 

cupving the whole thickness of the thick pericarp: oil-ducts 
small, mostly single in the intervals, two on the commissural 
side: seed with more or less deeply sulcate face: styles short 

(figs. 79-84).—Annuals in moist ground, with ternately de- 

compound leaves, lobed or toothed leaflets, usually no invo- 

lucre, many-leaved involucels, and white flowers. 

1, (€.proeumbens Crantz, Umbel. 77. More or less hairy: 
stems slender, spreading, 6 to 18 inches high: fruit (in the 

type) narrowly oblong, glabrous, contracted but not tapering 

at the summit; intervals broader than the ribs: seed-face 

deeply sulcate (figs. 79, 80).—New Jersey to lowa and south- 
ward to North Carolina and Mississippi. We consider this 

polymorphous species to include all our forms of Chzrophyl- 

lum. The only characters that can be used to separate them 

Specifically must be drawn from the beaking of the fruit, the 

size of the ribs, and the depth of the sulcus in the seed-face. 

Isolated specimens can be selected which seem distinct 
enough in these particulars, but a study of a great number 

of specimens from all regions shows an inextricable 

together, and it seems impossible to draw speciiic lines. 

fi 

81; section as in fig. 80).—Kentuckv to Louisiana. 

+8. protractum Link, which differs from B. rotundifolium chiefly in its tubercnlate 
fruit, has been collected on ballast ground by Mr. Martindale. 



160 BOTANICAL GAZETTE. [ July, 

Var. Tainturieri has fruit tapering at the summit or beaked, 
ribs very prominent and much broader than the intervals, 
and seed-face with a shallower sulcus (figs. 82, 83). ©. 
Tainturier?’ Hook.—From Florida to Texas. 

ar. dasyearpum differs from the preceding variety in hav- 

ing pubescent fruit, with ribs prominent but narrower than 
the intervals (fig. 84; surface outline as in fig. 82). C. 
Tainturieri var. dasycarpum Hook.—Texas. This is Hall's 
60, ‘‘ pubescent form,” and Lindheimer’s 616. 

ANTHRISCUS Hoffm.‘—Fruit linear. notched at base, 
flattened laterally, long beaked (in ours): carpel without 
ribs, but beak ribbed: thin pericarp with no strengthening 
cells nor oil-ducts: seed with sulcate face (figs. 85,8 )-—-Re- 
sembling Cherophyllum in vegetative characters. Mes 

I, A. Cerefolium Hoffm.—Mature fruit smooth and shin- 
ing. Cherophyllum sativum L.—Naturalized in Easter 
Pennsylvania, Thos. C. Porter. 
_, EXPLANATION oF PLarEe TX.—Fig. 69, fruit of Pimpinella integerrima; fig. 70, section of carpel of same; fig. 71, fruit of P. Saxifraga, var. major; 72, section of carpel of sume; fig. 73, i ii; fig. 7 ryt carpel of same; fig. 75, frnit of Enlophus Americanus; fig. 76, section of carpe 

: 
me; fig. sag reli arpel of C, procumbens var. dasyearpum ; fig 85, fruit of Anthris-us Cere lium ; fig. 86, section of earpel of same, Figs. 74, 79, 81, 82 are Xx 4; i 71, 73,77 are X17; fig. 76 is 20; figs 70,72, 74, 76, 78, 80, 83, 84 are X 

* 

BRIEFER ARTICLES. 
Faseiation in Sophora seenndiflora (with plate X.)—Dr. A. Schlott- 

cour of Round Top, Tex., soveral years ago, sent me specimens of @ 
curios form of fasciation in Sophor secundiflora Lag. (S. spee Benth.) It is an evergreen shrub or small tree indigenous to Tex The specimens alluded to are from a tree which Dr. S. has in his garden, and which annuall: produces peculiar deformity of the flow branches or racemes, : fi 

4 4 4. sylvestris Hoffm. has been collected by Mr. Martindale on ballast ground. 
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develop into more or less perfect flowers. I send you a figure which 

illustrates the appearance of one of these peculiar forus The shrub 

flowers very early in the spring, and ripens a short, thick pod, contain- 

ing from one to three large red seeds, called Indian beans, which are said 

to be pvisonous to children, who sometimes eat them. 

r. J. H. McArthur writes: “Our Angora goats browse freely on the 

shrub, and frequently swallow the beans without ill effects, but that may 

be owing to these being too hard for their teeth to crack, as they are 

found about the pens, having passed through them unbroken.”—GEoRGE 

i 

Thalictrnm purpurascens, var. ceriferam, in North Carolina.— 

Though this species of Thalictrum is not mentioned in Chapman’s Flora 

as occurring in the Southern United States, nor in Curtis’ “ Catalogue of 

the Indigenous and Naturalized Plants of the State of North Carolina, 

yet I have found several plants of the variety ceriferum growing luxuri- 

untly on rocks at Flat Rock, Henderson county It grows to the height 

of five feet and agrees in all respects with the description given on page 

39, Gray’s Manual, the fruit and leaves being covered with “waxy 

atoms” and “exhaling a peculiar odor ;” it was in full flower May 24th.— 

E. R. Memmincer, Flat Rock, N. C. 

Dry weather foliage of the Compass plant.—This immediate section 

of country has been subjected to a prolonged and severe drouth. There 

has been not far from one inch of rainfall since the last snow-storm of 

eeble bloom. The leaves upon trees and shrubs are fewer than usual 

and much reduced in size. 

There are a few kinds of plants that seem to flourish under the 

peculiar arid conditions which now obtain ; but even these are somewhat 

changed in their general appearance. The foliage of the compass plant 

(Silphium laciniatum L.) is particularly noticeable at this time. The 

leaves of this com posite have a strikingly refreshing glossy 
green which 1s 

in sharp contrast with the strrounding dwarfed and dried herbage. But 

when the foliage is compared with that of its own species, in former 

years, a great change is seen. There may not be very much difference 

in the relative size of the leaves of this year with those of last season, 

but they are more numerous, and each leaf exposes far less surface to 

the hot, drying sun. In short, the average leaf of this Silphium is reduced 

to the midrib, with a thin web of green tissue upon each side, and its 

many lateral veins and their sub-veins bearing narrow ribbons of pulpy 

tissue. In other words, the foliage, true to the specific name, is very 
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thoroughly slash>d or laciniated. A protracted search was rewarded by 
finding only two leaves which exhibited the broad and comparatively 
simple. blade so frequently met with in ordinary seasons, ere are 
some plants which grow in a grass field near a walk frequently passed 
over by the writer, and these have been watched for the last two years, 
These same plants have now pronounced twice pinnately parted leaves 
which last year and in 1885 produced several radical leaves, with broad 
surfaces interspersed with the “holes” or vacant places in the lamine 80 
familiar to every botanist in the west. 

There is also a difference in the position which these much laciniated 
leaves as-ume, fhey are numerous; without the rigidity of normal 
leaves, snd assume a curved or drooping attitude. More than this, they 
curve outward and downward about equally from all sides of the centre 
of the plant. In other words, in the present condition of the plant there 
is very little indication of polarity, and the weary traveler over the dry 
and scorching prairie would now find a better yuidance by noting the 
positions of the unclouded sun than to try to gain his “reckoning” by 
relying upon the compass plant.—Bygon D. Hatsrep, Botanical Labora 
tory, Ames, Ia. 

bord fas) 

have been spent at the university, those who pursue it have already ac- 
quired some knowledge of French and German, and are expected to reaé a in both those languages selections from the most important modern literature of the subject. 

ps € first thing aimed at is to secure a reasonable degree of familiarity 
with the group as a whole. Notes are given on the Peronospore®, 
Uredines, Ustilagines, etc., and specimens examined in a cursory Way) 
so that their general appearance, the hosts on which they occur, and su 
other gene 

. 

cast'y acquired In connection with this class work, about ten hours@ 

the back like this: No. 1, On 
% a6. 1887. No. 2. On leaves of cultivated peach, Ann Arbor, June 3 sie ete. . 
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The student makes a microscopical examination of the specimens, 

writes out notes and makes sketches, and by the aid of monographs. Ellis’ 

sets of fungi, and such other help as he ean get, determines the species. 

The class this semester have already indentified about sixty or seventy spe- 

cies, and as these are selected so as to embrace representatives from the 

lea ting groups, considerable knowledge of the subject is gained even in a 

ew weeks’ time. Each student is meantime required to prepare an 

essay on a given subject, which is read and criticized before the close of 

the semester. One of these subjects given this spring reads: The Ure- 

dinew, their life-history, with special reference to the question of 

are of economical interest. In preparation for this, the student, to 

whom it was assigned, read largely and intelligently from de Bary, 

Schriter, Farlow, Hartig, Ward and other authorities. 

By the time the work thus outlined has been accomplished the spring 

has advanced far enough to enable us to make collections, and an excur- 

sion is made every week, resulting in the collection, each time, of from 

one to six or eight species of parasitic fungi. We are gathering no 

Others at present. Yesterday afternoon we gathered Synchytrium Ane- 

mones, Peronospora pygmea, Puccinia fusea, ZEcidium podophyllatum 

and Peronospora Ficariz, and examined hosts for others that the class 

are to keep on the lookout for. The specimens obtained in this way are 

¢arried to the laboratory, identified and labeled. 

In addition to this, each one in the cluss is doing a special piece of 

independent work. One is working out the histology of the common 

cedar apple, and another is comparing the normal peach leaf with that 

distorted by the Ascomyces deformans. They will spend the rest of the 
semester on this special work and ‘on the collection and identification of 

the species gathered in our weekly trips. 
There are only two students in this class. The whole number of stu- 

dents pursuing botany at the university this semester is about two hun- 

dred, but the course described above is carefully hedged about with re- 

‘quirements, so that none get into it who are not capable of doing thorough 

Work and a good deal of it.—Vontney M. SpaLpine. 

EDITORI4 L. 

In tHE July number of P pular Science Monthly Dr. Farlow has a 

paper entitled “The Task of American Botanists.” It is to be expected 

that such a subject and such an author would supply something both 

interesting and valuable. It touches upon a point of vital interest with 
to 

‘question, “ What is there for me to do?” Of course, the question is diffi- 
cult to answer, but never hopeless. The chief difficulty lies in the re- 
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strictions the young botanist has thrown about the answer. He must 

have something apparently difficult, far-reaching, exhaustive—a great 

subject in which he is to become an authority. Such answers are impos 

sible, and young botanists searching for some life work must understand 

that they are trying to begin at the possible end of their life-work rather 

than at its beginning. Beginnings are always small and the subjects 

simple, and the botanist can not expect to begin a great work offhand; 

he must grow into it. The law of development in the ability of the 

worker and slow accretions in the range of his subjects may eventually 

work out to an authority and a great subject. The thing to do is the 

thing that can be done; and it is not only folly, but a waste of time, to 

sigh over lack of opportunity for great work. Dr. Farlow concludes that 

advanced systematic work must be done by experts having access to large 

collections and libraries; that physiological work of high grade can only 
be done at a few well-equipped laboratories; but that histology and the 

study of life-histories furnish subjects for every worker, whatever his 
locality or equipment. It must be understood that we are speaking of 
advanced and critical work ; for every one interested in botany can fur- 

nish valuable assistance in systematic work in the way of collections and 
field notes. Another difficulty may be mentioned, and that is the unsell 

ishness of good work. Patient, laborious work over details, which is the 

foundation upon which our science must rest, does not bring the public 

acknowledgment, the fame, which some superficial work may. A fairly 
good compiler may step at once into a certain kind of prominence, while 

a far superior botanist may work all his life in comparative obscurity. _ It 
needs a philosophic spirit to work patiently under such conditions. But 
no botanist has ever begun with the simple problems at his hand, an 
thoroughly mastered them, who was not led into a wider field, and 8000 
found waiting fur him more work than he could ever hope to do. 

_ Boranrsts are to take it for granted that they will be well enter 
tained at New York next August. Apart from the single fact that the 
Torrey Club is to be responsible nothing has been published; but this 
perhaps, is enough. The main thing is for the botanists to get together 
and their meeting can not help being pleasant and helpful. Heretofore 
it has been difficult to get time enough at convenient hours for the meer 
ings of the club; for the informality breeds a desire to speak, and the 

meetings have always been too short. With such a wealth of attractiv? 
places for collecting near at hand as New York affords, there will be* 
great temptation to overdo the excursion business. As we take it the 

ch an oct 

ston. He can do that at any time, in person or by exchange. What he 
chiefly wants is to have a sociable time with his fellows, and for this 
excursion 18 a good excuse. The Torrey Club, with wise foresight in this : 

Particular, has arranged to distribute prepared specimens to those des 
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ing them; so that, while it takes away the ostensible object of the excur- 
sion, it leaves more time for the real one. It is to be hoped that this will 
be one of the largest and most memorable meetings of botanists we ever 
have had, and that the result of their meeting will be an additional stim- 
ulusto botanical work in all departments. 

OPEN LETTERS. 

Australian alpine plants. 

‘ 
t 

‘many species found there (in the Australian Alps), between 2; 
and 5,000 feet, have a wide range, recent researches in the flora of Mor- 
eco, in Africa, and on that of, Rurum Valley, Afghanistan, having dis- 
closed the ag ny of numerous species of plants common to the Aus- 

I anand arctic species in antarctic and squth temperate zones. 

t seems to me the character of the mountain flora also would find its ex- 

h AvuG. F. ForERSsTE. 

White and yellow poplars. 

While collecting specimens of our so-called poplars (Liriodendron 
i an intelligent and ob- 

Tvant farmer of Lincoln County (Geo. P. Bright) to the following ex- 
pia from the June (86) number of Drugs and Medicines of North 

Ky.), wh w 
€ appearance of the bark, we learn the following: ‘ The yellow poplar grows . 
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and the lumber lasts along time. The white poplar grows on hilly w 
and dry locations, and the trunk is mostly white or sap woo joy — o> — ie 4) a a3 4 a = 2) 

He states that the young trees can not be distinguished, to his knowledge, by 
) 

ridges, while the white poplar bark is short and choppy.” : 
r. Bright has had a large amount of timber cut off his place, and has 

handled a large amount of “poplar” lumber. He tells me that he is 
ow ” 

t different conditions of the same variety at different ages. On h 
ridge, quite dry, on his place, he oplar wood which he has been 
cutting out; all of the old trees are yellow, the you ite my 
r ear b is occasionally flooded, there is an abun- Ww ? 

dant growth of young white trees. He can not tell the color of the wood 
from the bark. He mentions a tree in front of his house which his 
father remembers, some forty years ago, as a white poplar tree. Some 
two years ago the tree was spilt open by lightning, and od — eX 
cepting two inches of sa d—was yellow. It had changed yellow 
as it grew older. Even i young trees the heart wood is yellow 

Oxalis, 
Mr. Thomson’s note on autumnal blooming of Oxalis violacea relates 10 a well-known peculiarity of the plant. In the American aturalist ed 

January, 1882, I called attention to the constant absence of the mid-sty le d ‘orm from this, which should be a trimorphic species. Aside from. gure = Payer’s Organogénie, and a record of one doubtful specimen ? rand’s ps 

— the pistil intermediate in length between the two sets of 

In going over a very full line of i i I discovered 
; specimens, last winter, 4 dl a: : Mee our flora includes two speeies of the violacea grou that have not 

a a, distinguished, viz.: ©. latifolia, var. an divergen” 
1¢n are i 
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dark borders to the leaflets, but otherwise closely related to it. Both are 

isti orniculata and its variety stricta, although each 

of these in some localities produces rather large flowers resembling the 

pegviyiod dorms of a trimorphic species. A repent southern and Cali- 

mens and accurate measurements of the floral organs of  Nanly as though it might prove to be trimorphi¢. I shall be greatly 

te) liged for speci 
this plant that may throw light on this point. WILLIAM TRELEASE. 

A walnut sport. 

J. R. Johns, Millersburg, Pa., sends an abnormal walnut, the appear- 
ance of which, he thinks, is due to pollen of the hickory. Similar nuts 
have been found at about the time of the first frosts in the fall, for four 

“can not be doubted by any one seeing it in the first state. The lower 

: series part of some was more fully developed than in the specimen 

rwarded.’ 

walnut. The lower adherent portion is possibly the persistent bract. 
Dep 4 D if [ Ps. A. CROZIER. 

_ Dr. Halsted, in a recent bulletin of the lowa Agricultural College, 

gives the result of some experiments on excluding pollen from sq ash 

and cucumber flowers. They were undertaken to emonstrate to 1 

ae the necessity of the pollen for the development of the fruit. 

he pollen was excluded by covering the female flowers with ¢ 
I ave found other ways of excluding the pollen to answer the pur- 

i) 3 me a ° = fae) 3 ba} cr - 
& ao 

=a {e*] 4 e oO n F [| og _ | $5 [=e 

rs, 

c : ow me othe 

‘overed just after the blossoms had withered, all deve : 

M tt, covering of dry sandy soil did not seem to affect their growth, 

nd the paper was not considered essential. : pene 

flo ied with some muskmelons.. Five — 

pe nearly in blossom were clipped off with scissors just at the top 0 

th ry. others on which the flowers had faded, and which were 

Presumed to be fertilized, were clipped in a similar mann to deter- 
t be due to injury 

by the cuttin , : il 

: g. All the first set died, the young fruits growing les 

dying sooner than in the case of the abs . All those on 

ler the blossoms had withered fully matured, except one whic 
A. A. CROZIER Chickens got at. 

Agricultural Dep't, Washington, D. C. 
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CURRENT LITERATURE. 
Little Flower-People. By Gertrude Elizabeth Hale. Boston: Ginn & Co, 1887. 12°. pp. 85. Illustrated. 

Here is a book to be commended, both for what it attempts to do and for what it really does. The author wishes to interest children in some oi the elementary facts of scientific botany. To do this she personifies 
the chief organs of the plant and relates how these several members ofa household assist one another and the results they bring about. Thus each flower is a mistress attended by leaf, stem and root servants, and by the activity of the servants the life and perpetuation of the plant 1s 
assured. 

The literary part is well done, the botanical part irreproachable (to be said of but few children’s books), and the child that can read St Nicholas or Wide Awake with profit will find interest and instruction im this pretty volume. The amount of serviceable knowledge, overspread with a thin veil of fancy, is really astonishing, and herein lies the danger; 
for if the child is left entirely to himself it may happen that now and then he will find thought and language beyond his grasp. 
A Primer of Botany. By Mrs. A. A. Knight. Boston: Ginn & Co, 188. Sm. 12°. pp. 115. Illustrated. 

Knight has really 
In the first place the book is not to be put into the hands of the pupil, but is onlyto be 

trees and flowers, Presupposing thi the part of g this much knowledge on the teacher, the Possession of a good compound microscope and a pp 
le, the successful teaching of pupils, who find "PF 

to spell and remember, will depend largely up 

Nearly fifty pages of the book are devoted to the microscopic — 
physiology, and the remaining twenly 
ribution of plants, and the use and = 
ct being treated by Mr. G. N. Cross. 

pages to the Plant body, the dist of the microscope, the last subje 
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It would be downright folly to teach these subjects to children, if 

every step is not fortified by clear observations and experiments, for 

which the work provides. The book is so constructed that rote teaching 
is, indeed, well nigh out of the question. The limited number of well 

qualified teachers will restrict its use more than the inherent difficulty 

of the subject. 

A number of errors and oversights seems to be the rule in works of 

this class, to which the present one is no exception. On p. 16 the peri- 
carp of the peach and apple is spoken of as the seed coat. There ap 

pears to be a misconception of the limits of the epidermal system, espe- 
cially conspicuous on p. 24, and also of the significance of the term, 

“growing point,” which is made frequent use of. On p. 50 water is not 

recognized as a part of the food of the plant, although the way the plant 
makes use of it as a food is described on p. 538. 

Elements of Botany ; including organography, vegetable histology, vegeta- 
ble physiology and vegetable taxonomy, and a glossary of botanical 
terms. By Edson 8. Bastin, , F. R.M.8., professor of botany, 
materia medica and microscopy in the Chicago College of Pharmacy. 

8°., pp. xv, 282, figs. 459. Chicago: G. P. Engelhard & Co. 1887. 

Botanical text-books are coming thick and fast. It is one of the 

signs of the times which indicates that botany is taking its proper place 

as states, were drawn by his own hand to insure accuracy. We have © 

¥%s criticism upon their accuracy (with very few exceptions), but the 

qality of the majority is not at all in keeping with the beautiful text. 
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This is partly the fault of the printer, partly of the engraver, and partly 

of the artist. A judicious weeding out of the bad ones would g 
improve the appearance of the book, and remove the possibility aa giving 

a poor impression at first sight. 

We heartily commend the book to the attention of teachers as one 
likely to prove suitable for class use, and as one which is well up to the 

times, fresh and vigorous. 

NOTES AND NEWS. 

R. N. Conr. KINDBERG describes a ae eet from Greece, ¢, 
Iibloied: | in the Rev. Bryologique, No. 3, 1887, 

Dr. P. FatKENBERG has been aye icin of Botany. and 
Director of the Botanical sab ae at Rostock, and Dr. August Gravis 0 
the same offices at Liittich. 

Miss Errig A. Sourawortu, for some time past instructor at Bryn be 
Mawr College, is now —— with the Section of Veerelrs Pathology x 
at Washington, chiefly engaged in microscopical wor ; 

8s HELEN De S. ei BOTT, known to our Seetnis by her ey 
adel has been elected a member of the Philoso; ie 

during the society’s six score years of existence 
Pror. F, L. SaRGENT has been obliged, on ‘Weta of failing er y 

to resign the chair of botany in the University of Wisconsin. His W the there is highly spoken of. Prof. C. R. ged — been called to 
ace, 

r. sel 
./URING THE ABSENCE in Europe of Prof. we R. Dudley, of © University, who sailed from New York June 25, his classes and college duties will be cared for by Mr. F. V. Coville, who has just P graduated mon € university with special ote in botany. : se yy GREVILLEA for June has the following note under the heading, Waste Paper:” “Qur readers should look poor tor another new which professes to be a ‘field book for fungus hunters,’ but 1s te 

a hunter for. theie Spare coppers. ‘Please pity the poor blin 
THE FOURTH PART of Th. Fischer’s Bibliotheca. Botanica is a work, Dr. Herman Vochting, entitled, “ Die Bildung der Kn come Twod one rts are in press, Dr. 8, Dietz, o 

08 te and Dr. Aug. Schenck, on Fossile Pflanzen as 

_ THE SECTION oF VEGETABLE PatHotoay of the Department a. ee riculture, under the management of Prof. Scribner, has ma) iste fie ae tating Nupiides, especially for the treatment ille, Va nd at Vineland. 3 ioe at Fayetteville, N. C., at Charlottesv ee 

HE Socti: MYcoLogique pr France has just published the 
part of its thirdvolume. It is chiefly devoted to ait ace count of ee a f 1886, and also has a Paper on edible fungi, with exce ustrations, partly photographs an d partly colored plates, and & regarding the Discomycetes in an inedited work by Dunal. 
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Mr. L. H. PamMet, of the Shaw School of Botany at St. Louis, has 
distributed a pamphlet, reprinted from vol. xv of the Trans. Minn. Hort. 
oc.,on the weeds of Southwest Wisconsin and Southeast Minnesota. 

An account of the prolificacy, vitality, dissemination and migration of 
weeds is followed by a list of eighty-eight species, with remarks, a table 
showing the native country of each, and a list of papers consulted. The 
species are those of the region of La Crosse. 

E SUMMER INSTITUTE at Martha’s Vineyard, which holds a five 
weeks’ session beginning early in July, continues its botanical me pai 
ment under the able management of Mr. Edward S. Burgess, of Wash- 
ington. The courses are graded to meet the requirements of students of 

. algee, histology, etc. The department of microscopy, conducted by Rev. 
ing, also gives attention to vegetable histology and to technics. 

: E TEMPERATURE Of the stems of plants at the surface of the ground 
is found by Mr. E. S. Goff (Agric. Science, vol. I, p. to be greatly in- 

: Oo ; 

soil. Observations on the cabbage, tomato and corn were specially in- 

structive, as they respectively represent deep, medium and shallow habits 
of root feeding. 

Dr. OLIVER WenDELL Hotes takes an interest in trees, and large 
ones in particular. In a recent visit to England he measured a Scotch 

. at five feet from the ground, growing larger above an 
Dr. F. Gravet has translated from the Danish into French a paper 

by C. Jensen on the analogous variations of the Sphagnacew. The author 
points out the fact that the interminable variations of these mosses are 
reducible to certain form-series under each species which are closely 
analogous. These forms are traced by the author to their external 

Causes as far as possible. Thus plants growing entirely under water ex- 
hibit certain peculiarities, and these variations are so similar under the 
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. 
immerse. In like 

im font apesics -atl aap oe the tet in ono, th ina place more 

. 

i first to study the in- he various forms. r. Jensen is the i te 
ee pie agents on the formation of the baptist By ee 
and his memoir is a very interesting and instructive on ieee 
appeared in the Botanisk Tidskrift, vol. xiii, and the transla Revue 
Bryologique, vol. xiv (1887), p. 38. 

6 i i laims to have reached . S. SCHONLAND, of the University of Oxford, c , 
the ag rocess of embedding delicate plant tissues in par 
80. that unsh ibbon method sae ag followoin the etanische Oa eager described essentially as Set in hs hae pan: Phi 5 vo 

hermo- or keeping the temperature constant the Redes meptie regulator must be used. The embedding is done in t is ge 

: ining oF flooded with it to dissolve the paraffin. It is then ready for stalnime mounting in the usual wa; ose 

‘ eman- quisites for ribbon section-cutting will find detailed accounts in i which uals on histological technique. The author adds that the of leaves one can be attained are almost incredible. In serial water pen can, not infrequently, obtain four to six sections through i and it is easy to get several sections through the gingy: ea when the embedding It will be obse method differs little from 

process. 

undoub * 1Schénland used m 1 will ethyl alcohol, the strongest 92 per cent., but ethy ve edly answer, and is commoner in this country. 
Osborn, in Al Gi. Whitman “ Methods of Research, ete.,"” Cassino, 1885. H. L: Mic. Jour., May, 1887, 
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Vegetable parasites and evolution.’ 

W. G FARLOW. ° 

In the countless discussions concerning evolution which 

have followed the publication of Darwin’s Origin of Species, 

zodlogists have gone farther than botanists in their efforts to 
explain the possible origin of higher forms from the lower. 

Botanists, as a rule, have contented themselves with a con- 
sideration of the ancestral relations of the orders of higher 

plants, but, until very recently, they have scarcely made any 

serious attempt to present a general scheme showing, from 
an evolutionary point of view, the relations of all the groups 

of the vegetable kingdom. This may be due either to their 

timidity—perhaps modesty is a better sounding word—or to 
their ignorance. If the latter, they have certainly been wise 
in avoiding unnecessary display of their ignorance ; if the 

former, they can easily be pardoned, when one considers 

how large a part an aggressive audacity savoring of sensa- 

tionalism has played in the formation of some schemes of 
development \ 

much light on the progress of the lower forms from paleon- 
tology, we are compelled to trust largely to plants as we now 

! Vice-Presidential address before Section F, A. A. A. S., New York, August 10, 1887. 



174 BOTANICAL GAZETTE. __ [ August, 

find them, and to ask what are the inferences which we are. 

the species of a single genus or order. It is almost unneces-_ 
Sary to cite instances of the two kinds of parasites propels since you will at once call to mind Penicillium and other vommon moulds which grow as saprophytes on an ae variety of substances; while we have as illustrations ie true 
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The proper parasites do not exclusively belong to the 
class of fungi. You are familiar with the Indian pipe (Mon- 
otropa) and dodder (Cuscuta), which are our common repre- 
sentatives of parasites, which are found ina comparatively 
small number of orders of Phenogams. As chlorophyll is 
Wanting in these plants, we are forced to assume that the para- 
Sitism is as complete asin fungi. You, also, will recall the mis- 
tletoes and the Gerardias, together with other members of the 
Scrophulariacea?, which are not proper parasites in the sense 
in which we have already spoken, but may rather be called 
partial parasites ; because, while they have chlorophyll and 

ganic material, they still depend in part on material taken 
from other plants to which they are more or less closely at- 
tache!. In the discussion of the evolution of parasites, the 
phenogamic parasites, however, are o comparatively little 
“portance ; because, by means of their flowers and fruit, 

to, well recognized orders of Phenogams, and the question 
of the origin of the parasites themselves is not to be sepa- 
Tated from the question of the origin of Phanogams as a 
whole, so that, in this case, we have only to account for the 

modification of the organs of vegetation whose greater sim- 
Plicity may be explained by the loss of leaves and other 
assimilating organs which have become unnecessary to plants 

lated by other plants. In short, as far as parasitic Pheno- 
ams are concerned, they may be regarded as degenerate 

forms of other Phenogams, for, in a plant, the inability to 
assimilate inorganic material should be regarded as a de- 
Staded condition in which the chances of survival are dimin- 
‘shed unless some extraordinary provision is made for repro- 
duction, which is not the case in Phenogams, whatever may 
© true of fungi. 

. Whether any proper parasites are to be found among alg@x 
's @ question on which there is a difference of opinion. ‘or 
my Own part, I am unable to recognize any proper parasite 
-nong alge, although it is tolerably certain that a number of 
forms generally classed among algz may be regarded as par- 
tal parasites, This point, however, can be better consid- 
ered later on | : 
Let us next briefly consider the mutual relations which 

€xist_ between parasites and their hosts—that is, the sub- 
Stances, dead or living, on which they are growing. At first 
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sight a parasite would seem to be purely destructive in its 

action; and that this is really the case is evident in the great 

majority of instances. When a piece of bread is attacked 

by the mould, Mucor stolonifer, its substance continually 

diminishes with the growth of the mould. We need not stop 

to consider the saprophytes, for the case of the true para- 

sites is still stronger. There is a constant struggle between 

the rots, rusts and other true parasites and the hosts om 

which they are growing. Just so far as the fungus flourishes, 

so does the host suffer; and, if the conditions of temperature 

and moisture are favorable to the fungus, the host may De 

uite destroyed. If the conditions are not favorable to the 

An instance of the sudden and complete destruction of the 

host is seen in the case of the bad epidemics of the potato 

young seedlings, some of which are-destroyed, while others 
~ 

parasites which are less virulent and whose action is more 

local. e have all grades of injury done to the host, from 
the destruction of the leaves and consequent diminution 

the assimilating power, which may entail seriou 
results; from the formation of circumscribed Knots and 

tumors, which may cause destruction of the branches and, 

Site is destructive. We can not conceive that it 18 0b d 

“ere host. It robs the plant of the foot 

Which it needs for itself, and gives back nothing good 1 
return, : : 

; We have, on the other hand, instances of parasitism Ne 

which it is claimed that the relation of parasite and host* 38 
0s asec prareee ns 

t organ 2 The word * symbi Py . 
s osis’”’ was ori ll lied here differen 

w ‘ ‘ ginally applied to all cases whe 

The, ‘aot «pony together in a community, aon in this sense included the true . 

ally muidoees a has atadibally been modified until vi biosnimals, 

suc : “an | oe n nts with 

hoi ol ee between them is one of mutual benefit, or in Wile 
¢ on of one o is r. this sens 

with true barasitism, the word is here — dates Pete usiae 

rast 

| 
| 

| 
i 
| 

meord pare 

re 18. 
rerasted 
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as yet, given satisfactory proof that the gonidia are produced 
from the hyphz or the hyphe from the gonidia; so that we 
are forced to regard them as two distinct entities. The 
strong point of the opponents of the algo-fungal theory has 
been that, if it is true that what is called a lichen is really a 
fungus parasitic on an alga, it is inconceivable ‘that the alga 
should not be injured, or even destroyed, by the fungus. It 
18 Certainly a fact that the gonidia, or alge, are not destroyed, 
and it has been assumed by both the advocates and oppo- 
nents of the theory that the gonidia are not injured by the 
Srowth of the hyphzw, while some even go so far as to say 
that their growth is aided thereby. To account for this state 
of things, the advocates of the theory have advanced the 
view that in lichens we have a sort of mutual parasitism ; 
and the statement has been made that ‘ the hyphz lie on the 

¥onidia, and carry to them crude nutritive fluids, in return 
for which they receive a part of the assimilated material in 

the gonidia.” But what good the gonidia can derive by 

having crude material brought to them by the hyphe., if they 

must give back a part of the assimilated material to them, is 

not. clear, since it is a well-known fact that the gonidia can, 
and very often do, live and flourish in a free condition, and 

are amply able to obtain all the nourishment they need with- 
out the help of the hyphez, and at the same time can use for — 
their own exclusive benefit all the assimilated material. On 
the other hand, it is known that the hyphe are dependent 

on the gonidia for their development. The advantage to the 
gonidia is quite hypothetical; the advantage to the hyphe 

's real; and it is, to speak mildly, a bad case of what the 

French call un auf pour un beuf. 
The alleged proof that the gonidia are benefited by con- 
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tact with the hyphe rests on laboratory cultures in which it 
is claimed that, if the germinating spores of lichens be 
brought in contact with pure gonidia, the hyphe at once 
grow more rapidly, and the gonidia also begin to multiply. 
But this increase of the gonidia is not necessarily a sign that 
the conditions of growth have become more favorable. When 
the black knot fungus attacks a branch of the plum tree the 
parenchymatous cells increase, anda knotis formed; andthe 

better when free than when shut up in the lichen thallus. 
They are neither benefited nor destroyed, but they are weak- 

Protococcoid gonidia of the larger lichens, which are more 
“uxurlant when growing free on rocks and bark. It is 1m- 
possible to regard the Stigonema gonidia, distorted and 
broken up by the hyphe, as in a more flourishing condition 
than when free, 

. algo-fungal theory is not that they assume that the gonidia, 

ts ee of the hyphe. From the facts which I have Maite 
~ 18 plain that they are injured, and, if the injury is less than 
i Most Cases of parasitism—which may be due to the fact 

f lichens grow more slowly than those © 
ee tn evertheless an injury, and we must recog- : ze in lichens not a case of symbiosis or mutual parasitism, 
uf a case of true parasitism with a minimum of injury to the 
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host. In view of the facts, one can be an advocate of the 
algo-fungal theory without believing that there is a double 
parasitism, 

In 18858 Frank announced the following discovery: that 
certain species of trees, especially Cupulifere, do not regu- 
larly obtain their food directly from the soil, but their roots 
are connected with the mycelium of a fungus by whose 
agency all the nourishment is transferred from the soil to the 
ree. He called this condition Mycorhiza, and described the 
fungus as intimately united with the inner cortex of the roots 
just back of the tips and forming a felt-like cap over the tips. 
He maintained that this union of mycelium and roots was of 
constant occurrence in the Cupuliferz which he had exam- 
ined, oaks, beeches, chestnuts, hazel-nuts and hornbeams, 
and more or less constant in Salicaceawe and Conifere. At a 
later date* he went further and stated that the Mycorhiza is 
a symbiotic condition which may perhaps be found in all 
trees under certain conditions ; that itis found only where the 
soil consists of humus or undecomposed plant remains ; that 
the fungus of the Mycorhiza conveys to the tree not only the 
necessary water and the mineral constituents of the soil, but 
also the organic material derived directly from the humus 
and decomposing vegetable matter; and that it is through 

the agency of the fungus alone that the tree obtains its food 
from the soil. If one could accept without reserve the con- 
Clusions of Frank, we have in Mycorhiza a clear case of 
symbiosis in which a fungus which lives as a saprophyte on 
vegetable mould is intimately united with the tissues of Phz- 
hogams on which it acts, not as a parasite but as a conveyer 
of nourishment. Unfortunately, the statements of Frank are, 

to a great extent, not confirmed by other competent ohserv- 
oe. Re. Hartig has shown? that the Mycorhiza condition 1s 

oat all necessary to the nourishment of trees even in Uu- 
Puliferze, since he finds that, in many cases, roots of healthy 
trees are quite free from Mycorhiza, and, even in trees where 

: ere is a marked Mycorhiza of some roots, there are others 
quite free from it. He regards Mycorhiza not as a case of 
Symbiosis comparable to that of lichens, as does Frank, but 
rather a case of proper parasitism, and Kamienski® states that, 
in the cases of Mycorhiza of trees which he has examined, 
h © has always found evidences of injury done to the roots by 
Fa ee 
: Ber. Deutsch Bot. Ges. IIT, 128. *L e. HI, XXVIL. 
« Bot. Centralblatt, XXV, 350. Bot, Centralblatt, XXX, 2. 
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the fungus, which he also regards as a parasite of a destruc- 
tive nature. P. E. Mueller, to a certain extent, endorses 
Frank’s views, as far as the Mycorhiza of beeches is con- 
cerned, 

A ae ae and further investigation may show a similar con- 
. 

ition in some other closely related phanogamous plants 

in the case of symbiosis in the vegetable kingdom ; because, In the former case, the plants in question belong not to tHe 

. 
* 

j 4 t question of authority, and a botan ee c mate the comparative merits of ODS 
Hons made by zoologists.. As far as I am at liberty to fae ncline 
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to accept, at least, a mechanical symbiosis of unicellular alge 
and animals in a considerable number of instances. Whether 
the svmbiosis is physiological as well as mechanical is a point 
on which more light is apparently needed. 

The svmbiosis of plants, and animals is, perhaps, better 
‘o be compared with that of Nostocs with Hepatice and 

- -Azolla than with the condition which exists in lichens. Some 
of the recorded cases show clearly a mechanical symbiosis, 
even if others be regarded as merely accidental and tempo- 
rary unions of different organisms. Whether the symbiosis 
here is physiologically of advantage to both organisms is 
doubtful. he Nostocs are certainly not injured, and they 
may derive benefit from the shelter afforded. It will not do 
'0 go too far in this direction, however, because we should, 
at length, be forced to speak of symbiosis in cases where 

i d 

biosis because, as it seems to me, botanists have gone too far 
In assuming a beneficial action of the parasite on the host in 

Accepting the existence of symbiosis where both members 
are chlorophyll-bearing plants, we must still believe that, 

ith rare exceptions, the cases where one member is a 
fungus should be referred rather to the class of true parasites, 
m which the advantage is altogether on one side. 

f we turn now to the question of the origin of vegetable 
Parasites we find ourselves in a dilemma. Certainly, the 
Parasites could not have originated before the plants and 
‘nimals on whose remains or in whose tissues they live. On 
the other hand, accepting the law of evolution, that the more 
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The question might arise here, What do we mean by higher 
and lower forms? The terms are elastic, and one sometimes. 
suspects that they have been stretched and twisted to suit the 
necessities of individual writers. It is not quite plain, for 
instance, why we should say that the giant kelp of the Pa- 
cific, Macrocystis pyrifera, with “its branching stems several 
hundred feet long, furnished with innumerable leaves and 
air-bladders, is less highly organized than the small frondose 
hepatics, like Riccia, or such mosses as Phascum. There is 
‘One point on which all botanists would probably agree im 
speaking or high or low organizations, viz.: that complica- 
tions of the reproductive apparatus indicate a high organiza- 
tion, however simple the vegetative organs may be, and 
that as we advance higher in the scale we find more and more Numerous embryonic conditions which represent free 
conditions of less highly organized plants. : 

hrowing out of consideration the phanogamous parasites 
for the reasons previously given, there is no doubt that the 
immense majority of vegetable parasites belong low down 1m 
the scale of development, and we can infer from the simplic- 
ity of their 
period. Other things also point in the same direction. In 
the class of fungi, although the sexual reproduction is of low 
grade, it embraces a number of different types, and, as far as non-sexual modes of propagation are concerned, although 

‘it may be said that they only indicate an effort on the part of the plants to adapt themselves to peculiar conditions, fung! 
are far better provided than any other plants. We are, pet 

th . € species of fungi are more numerous than those of Phene 
§4ms is founded on the fact that, in countries where fungal 



; 
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flora has been most thoroughly studied, we find few species 
of Phanogams which are not already known to be attacked 
by some special parasite, while the majority of species serve 
as hosts for a considerable number of species of fungi. 
few figures will show this point clearly. In his treatise on 
the fungi which attack the species of Vitis, published in 1879, 
Pirotta enumerates one hundred and four species of parasites. 
Between ten and twenty of these are fungi not found on Vitis 
alone, but this number is more than counterbalanced by spe- 
cies peculiar to Vitis which have been described since 1879. 
It may be objected that some of the forms called species by 
Pirotta are probably merely stages of some of the other spe- 
cies enumerated. Admitting that this is possible, and even 
probable, if we deduct half, or even two-thirds, which is lib- 

eral to the last degree, we still have thirty to fifty species 

of fungi, at the lowest estimate, which are peculiar to six 

species of Vitis, the number of species of the genus included 
in Pirotta’s observations. I have little doubt that the real 

number of species of fungi peculiar to the genus Vitis is much 
larger than the estimate I have just given. If the relative 
number of species known to occur on Vitis is greater than 
that of those known on most other enera, it is due rather to 
the fact that, from their importance in horticulture, they have 
been more carefully studied than because other genera are 
less frequented by special fungi. ; ; 

€ province of Venetia is probably no richer in fungi 
than other parts of the world; but, as it is of small size and 
is the residence of a considerable number of mycologists, its 

flora has been more thoroughly studied than that of this coun- 
try, and we can obtain a more accurate view if we examine 
Statistics of the Venetian flora. Cuboni and Mancini enumer- 
ate sixty-five species of fungi which occur on the chestnut, 
and over three hundred species on Quercus, including three 
native species of that genus. If we deduct a large number 

or species which are not found exclusively on these two 

senera or which are merely secondary forms of other species, 
We still have a considerable number of fungi to a small num~- 
er of Pheenogams. Turning to the American flora, we find 

that the species of a genus as erratic as Sarracenia are not 
without their proper parasites ; for on four species 0 Sarra- 
cenia we already know four species of fungi, three of which 
are peculiar to the genus. The list of fungi which grow on 

Saks in the United States includes between five hundred and 
‘ix hundred species. The greater part, however, are not 
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peculiar to oaks, and, as the synonymy of the species pay 
confused, the exact number of fungi known on all our oa : 
can-not be given exactly. On Quercus alba fifty-seven Wi 
on Q.. tinctoria forty-six species are reported, about a qua 

_or possibly a third, of which are probably peculiar to tho 
species. 
: We can start with the postulate that vegetable parasites 
must have originated at an early epoch and must have pail 
derived from non-parasitic forms. What forms? pee i 
enter upon the field of pure speculation. It can ‘har is 
supposed that we shall ever know what was the earliest ne 
of life. It may have been some ailiabitors structure W 

Protococci are simple green cells which multiply by ahs 
into two, and so on, and which, at times, also produce di- their interior zoospores which escape and’form new IB 
viduals, 

; risen How other chlorophyll-bearing plants might have a can from Protococci we can not stop to consider, and we i208 only touch upon the possible origin of the colorless parasits 
we . » é . cci - A . vegetation consisting of simple forms like Protoce 

i : { not once established, there is no reason why there might 
quickly have followed parasites of the order Chytridiace® 
the species of which abound at the present day 1n both : a and fresh water. The simple forms of the order consis nae colorless cells which produce in their interior colorless k ed Spores, which escape and attach themselves to submetgé plants and animals. 

ipl We The step from Protococcus to Chytridium is slight. ie 
have only to Suppose that a Protococcus has acquire’ ae power of attaching itself to other Protococci or 10 no mals and has gradually lost the chlorophyll, which iieke longer of service to a plant in a position to absorb chenaee 
ment directly from living organisms. Other natural cha The 
would be the development of processes for attachin 

™ 
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coast the stipes of the digitate Laminariz, while yet sub- 
merged, are attacked by a species of Sphzrella belonging to 
the Pyrenomycetes. 

Whether the filamentous and higher forms of parasites 
have been derived from the simple Chytridia is not easy to sur- 
mise. Among existing Chytridiacee we have a series of gen- 
€ra in some of which there are simple rhizoids, and in others, 

like Cladochytrium, a well-developed mycelium. Further- 

more, the species of, at least, three Cladochytria have lost the 

aquatic habit, and live in the tissues of Iris, Menyanthes and 

Sanicula. In Polyphagus, Nowakowski has also observed, 
a Conjugation of the mycelium of two individuals. Admit- 

ting the fugitive character of the mycelium of Chytridia- 
cee, there is still no reason why the filamentous fungi might 

not have developed from species of this order. The zodspore- 

bearing cells, as the parasite lost its aquatic habit and became 
aerial, might naturally be transformed into sporangia with 
hon-motile spores, like those of Mucor, and, as it acquired 

the power of growing in solid tissues, one of the conjugating 
cells would advantageously be developed into a pollinodium, 
and we should then find odsporic forms. But it is hardly 
Worth while continuing the chain of possibilities further in _ 
this direction. 

s I have said, it seems to me not unreasonable to suppose 

that true parasites may have originated at a very remote period 
Primarily from non-parasitic plants. But we must also consider 
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are called by Van Tieghem facultative parasites may live 
ordinarily as saprophytes and yet at times live a truly para- 
sitic existence. The great majority of fungi are saprophytes, 
and De Bary has shown’ in an instructive way how Peziza 
sclerotiorum, during a part of its existence, is a saprophyte, 
and becomes later a true parasite. The germinating spores 
will not penetrate the living cells of the carrot on which the 
mature forms of the fungus is found, but live a saprophytic 
existence for some time. After they have attained a certain 
growth and strength they are then able to make their way 

into the carrot, which they destroy. The mechanism is as 

follows: after a certain time the saprophytic hyphae excrete 
an oxalate which is able to destroy the superficial cells of the 
carrot with which the hyphae may come in contact, and the 
fungus then makes its way into the plant. It is probable that 
a considerable number of saprophytes may: act in the same 
way as Peziza sclerotiorum, and it is not impossible that a 
good many existing saprophytes are developing into para- 
sites,-and, if the present state of things correctly represents 
what has always been going on, it would lead us to believe 

that the saprophytes first came into existence and the para- 

sites followed. Since actual knowledge is out of the ques- 
tion, one can take either theory without denying the other 
a toto. ‘The probabilities seem to me to favor the origin of 
Chytridia from Protococci, if we regard the morphological 

rather than the physiological side of the question. How far 
the first Chytridia were true parasites rather than sapro- 
phytes may be questioned. Decidedly, the majority of the 
living species, I should say, are parasites ; but in some the 
parasitism 1s not well marked, and they may be conveniently 
called epiphytic. 

not suppose that the first living beings were protoplasmic 
‘bodies, neither plants nor animals, or both, if you please 
and from them parasitic and non-parasitic plants were SIM° 

like Myxomycetes might 

cetes are plants at all. If they are plants, they have re- 
mained in a low condition, and have no offshoots represented 
by higher forms of plants. There appears to be only one 
way to find out whether a given structure is a plant or a? 
animal, and that is to see whether it is described in 200108" Oe ee 

? Bot. Zeit., 1886, 

. 
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ical or botanical manuals. Unfortunately, this does not help 
us in the case of the Myxomycetes. e can safely say, 
however, that the more highly developed parasites have not 
been developed from Myxomycetes, and there is very little 
to lead us to believe that parasitic and non-parasitic plants 

_ Were simultaneously developed from primitive protoplasmic 
structures. 

It has already been stated that phenogamic parasites 
should be regarded as degenerate forms of other Phano- 
g Their line of development is not through the para- 
sites of the class of fungi. If one is willing to believe that 
the first parasites were Chytridiacez, or something very much 
like them, from which it is possible some of the filamentous 
Zygosporic and odsporic fungi have been gradually devel- 
oped, he is not, however, forced to believe that such a course 
of development is probable as well as possible. The class 
of fungi is not an homogeneous one. It is rather an assem- 
blage of forms which have certain common physiological 
resemblances, but marked morphological differences. hen 
one regards fungi as a single class of plants, and attempts ~ 
to trace a clear Connection between the highest and lowest 
abate he finds numerous gaps which can not well be 

iM accord with existing facts than any other, and brings ied nog y 

Phenogamic parasites may be regarded as derived directly 
Ph 

A om any group of alge would exhibit the character- 

‘ste modes of reproduction. In the sexual reproduction 
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both groups are much alike, and if there are fungi at the 
present day whose reproduction is different from that of any 
alge, it is because the reproduction has assumed more and 
more a non-sexual character, until, as in some groups of 
what are called higher fungi, sexuality has quite dis- 
appeared, as is supposed to be the case in Basidiomycetes. 
It is sometimes said that non-sexual modes of reproduction 
always precede the sexual. This is trne only to a certain 
extent. It may be true, for instance, that in the earliest 
forms which had zodspores the zodspores were at first non- 
sexual, and afterward acquired the power of conjugating. 

ut in fungi, where we have more non-sexual forms of 
reproduction than anywhere else, they must, in most cases, 
be regarded as secondary and degraded, not primary forms. 
Fungi are plants which depart more and more from what we 

may call typical plants. When we speak of higher plants 
we mean those in which the organs of assimilation and sex- 
ual reproduction exhibit a high degree of differentiation. 

When we speak of higher fungi, however, we refer to forms 
in which the vegetative organs are represented merely by @ 

_ System of colorless threads, and in which the sexual repro- 
duction is seldom well marked, if it exists at all, and they 
can be called high only in the sense that their numerous and 
often complicated modes of non-sexual reproduction are bet- 
ter developed than in what are called the lower fungi. ‘mn 
the struggle for existence among the higher plants Spee, 

“ ue growing season and have the largest provision of 
seeds and reservoirs of assimilated food to carry them over 

I have already said will steer, 2 ae y wi fear, appear to you too vee pat: 
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donable in philosophy, should not be carried too far in nat- 
ural science. ourse, no celebration of our national 
anniversary is complete without a balloon ascension, and the 
more gas the better, provided the aeronaut, or, as the papers 
generally call him, the professor, only lands safely. So our 
society sends up its annual balloons in the shape of ad- 
dresses in which the professors are allowed to soar above, 
though not out of sight of, facts. But they must not remain - 
too long up in the air, and the gas for their balloons should 
be generated in the laboratory of experience and study. 
their every-day work, it seems to me that the attitude of 
botanists, at the present day, is the correct one. Following 
the prevailing tendency in business affairs, the question they 
ask of plants is not so much, ‘‘ Who is your father, and 
where did you come from?” as ‘* What can you do?”’ 

The identity of Podosphera minor Howe and Microsphwra fulvo- 
fulera Cooke. 

MARTHA MERRY. 

(WITH PLATE XI.) 

_ About two years ago, while making a study of the Amer- 
ican forms of the genus Microsphera, the W/. fulvofulcra 
Cooke came to my notice. The specimen examined was 
from the Ellis collection of North American fungi, No. 1,321. 
The so-called species is described in an article on ‘ Califor- 
nian Fungi,” by Rev. J. E. Vize, in Grevillea, vol. v, p. 
10, where it is said, ‘‘asci not seen.’’ Examination of ma- 
ture specimens shows clearly a single ascus in each perithe- 
‘um, thus placing it in the genus Podosphera. It agrees 
With the description of Podosphera minor Howe, thus neces- 
Sitating the cancellation of Microsphara fulvofulcra Cooke. 

_ Several specimens of the so-called Microsphera fulvoful- 
cra from different localities have been examined and com- 

Specimens. They may all be embraced in the following de- 

scription, a part of which is, quoted from Mr. Howe's org- 

‘nal description in Bulletin Torrey Bot. Club, v, p. 3: 
2 
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** PopOSPHARA MINOR //owe. Conceptacles scattered or 
crowded; appendages 10-20, as long or a little longer than 
the diameter of the conceptacles.!—Leaves of Spirza.” 

‘ycelium amphigenous, dense on upper surface of leaf, 
sparing, arachnoid below. 

cavity. 
_ The specimens which have furnished the essential mate- 

rial for the notes recorded in this paper, and some of which, 
accompanied by their respective numbers, are figured in the 
plate, were derived from the following sources: 

0.1. Podosphera minor Howe, on Spiraea tomentosa, 
from herbarium of E. C. Howe: a part of the original mate- 
rial from She species P. minor was described. ae 

JNO. 11. “Microsphera fulvofulcra Cooke,” ‘on Spire 
Salicifolia, from Piocadensc, Rt. No. 204 ; collected by 
NN. M. Mason.” Described in Grevillea, v,110. Dr. Hark- 
ness, from whom it was received, says it is a part of the 
original material from which the ‘JZ. fulvofulcra Cke.” was 
described and named. The collection number, ‘* 204,” 08 the 
label of II is, moreover, identical with the number accom 

_panying the description in Greviliea. The appendages are somewhat fewer and longer than in I, and the spores smaller. 
- ‘Microsphera Sulvofulcra Cooke,” from herb. 

tones knegs ; communicated by J. B. Ellis; on mS 
dee-led saad originally from E. N. Amer. i i 
nieie i clinpuiae of the host is strongly hirsute. — a Il, 

Se etecter i by aless dense m celium than ra aa 
si aah number of appendages (often 21), which are shor” i 

eavier branches, presenting in all respects a more Via™ 
1 The remain : ation 204 Measurement of a “i dine he description has resulted from careful examinatio! : 

umber of specimens to give a basis of characterization. 
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orous growth. On the same host-specimens forms were 
found with fewer appendages (12), in which case they are 
longer, with more frequent septa, thus approaching No. II. 

No. IV. ‘‘Microsphera Sulvofulcra Cooke,” ex herb. W. 
A. Kellerman, on Spiraea tomentosa; Fairfield Co., Ohio, 
Oct., 1882; the same as 1,323 of the Ellis collection of North 
American fungi. This form is almost identical with No. I. 
Whatever slight distinctions there may be bring it nearer 
No. Ill. The branching approaches III. The septa are 
less distinct. 

fter a careful review of this somewhat important mate- 
rial, it seems conclusively demonstrated that these forms are 
the same. In a note inthe Fournal of Mycology, June, 1885, 
Mr. Ellis referred to the error in his ‘* North American Fungi,” 
and rejects the species Microsphera sengeet Cooke. He 
also says that the error fallen into by Cooke has been re- 
peated by Dr. Winter in his Exsiccati no. 3,045. The spec- 

To substantiate the above statements the accompanying 
Camera-lucida drawings are offered. The numbers on the 

plate correspond to those in the preceding notes. 
Prare XI.—I Podosphera minor Howe, on Spirwa tomentosa, from E. C. 

- UL. The “Microsphera fulvofulera Cke.,” on Spirea salicifoli \, Provi- 

dence, R. I.; the “204” of the Harkness herb. III. “MM. fulvofulera Cke.,” on 

b= appendage < 85 diam. 
¢ = broken perithecium \ 85'diam. d’= asc 

e== spore < 375 diameters.’ 

| [? Dr Peck, of the N. Y.8 Museum, forwarded two sets of specimens of the Podosphera 
discussed in ‘this paper, which evere collected in Eastern N. Y., but a. ange 

erry had completed her work and left Ithaca. Several preparations of each we aie 

eas Ww he results are wor D per, 
“Hat differences of host or position occasion variations in the bape and the ap- 

Pendages of the parasite. In specimens from Spireea salicifolia e Perithec inn 
re: 

8 in then ’ imens 0: 8 on S. salicifolia already figured under II. Those on Dr. Peck’s speci ; 
tomentosa had from 16 to 19 or more appendages—in one ree lame gen m 34 to 144 the diameter of the perithecium, thus agreeing yi der surface of red in this paper. Furthermore, the specimens from ce ee es than those - tomentosa leaves had fewer (often only 12-15) and longer appendag € upper side.—W, R. DUDLEY.] 
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BRIEFER ARTICLES. 

Zannichellia palustris L.—Prof. Stanley Coulter’s account, in the May 

number, ofa certain pond and its contents is quite interesting to usin Mon- 

tana. All the more so because we have a remarkable spring near Great 

Falls, known as the Giant Spring. This spring really seems to be the out- 

let of an underground river, the flow of water is so great and so strong 

It discharges immediately into the Missouri river, midway between the 

Black Eagle and the Coulter Falls, and has a river frontage of 500 feet. 

Upon a future occasion I hope to make some mention of the various forms: | 

of plant life therein found. Zannichellia palustris grows there in abun | 
dance, and may be found in flower from May to September, and yet the 

temperature of the water is only about 52° F., and does not seem to vary 

with that of the atmosphere. So far as my own observations have gone, 

the stems of these plants with the flowers and fruit when growing in this 

spring are nearly always buried in sand, only the slender grass-like leaves 

waving above. And _yet,covered up and packed in fine mud and sand a+ 

these plants are, their essential organs perform their functions unfailingly, 
and a prolific crop of fruit may be found each season. When the flowers 

are covered up in this manner they are always pale, often white, tinged 

with flesh-color, but when growing exposed to the light are olivaceousand 
the covering of the nutlets is thicker and stronger.—F. W. ANDERSON, 

Helena, Montana. 

Coloring the nuclei of living cells.—The most interesting fact 

brought out in my work at Tiibingen is the fact that several aniline col- 

i yi ave the property of coloring the nucleus of many plant cells without. 

killing them. That the living nucleus can be stained has been demon- 

strated by several observers in the case of animal cells but as far as 1 now 

know it has not hitherto been observed in plant cells. Though the work 
's not yet completed, it will perhaps be interesting to give briefly some of 
the processes by which the results were obtained, and some of the objects 
employed. . 

The first culor used was dahlia, a violet-purple pigment by 
Lavalette? had succeeded in coloring living Sil ge the nuclei of 

ch eaeees The most favorable object so far found by me is the nucleus 
i eat stamen hairs of Tradescantia. I. Virginica was ae 
from yobuete cca. qually good results. Hairs should bee ‘a 

soloved We its, me maker techie ae fectly colorless, not having developer 
‘oad Sears of the older hairs. The sepals and petals are meer 

s thus exposed are plunged into an aqueous solution ° ; 

whose aid 

” Unters: aus dem 

edi 
Pfeffer, ‘‘ Uber Aufnahme von Anilinfarben in lebende Zellen, tion. 

” fourth : =i 

1See 

* bot. Insti ' : tut, Tibingen, 1886. Also, Strasburger, ‘‘ Botanisches Practicum, 
Strasburger, Bot, Pract., fourth edition. 
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dahlia. After an immersion of from half an hour to three or four hours, 
or even much longer, depending on the strength of the solution, it will be 
found that in many cases the nuclei are more or less deeply colored; and 
that the cell is not killed is evinced by the continuance of the protoplasmic 
streaming. It is quite surprising to see how deeply the nucleus is often 
stained without killing the cell. A nucleus so colored appears perfectly 
normal, there being no distortion or change beyond the change in color. 
As yet I have not studied especially what parts of the nucleus are colored, 
but it appears to be the nucleolus and microsomes only, as in the case of 
cells that have first been killed and then stained according to the ordinary 
methods. 

Among other objects that have given more or less satisfactory results 
were the hairs from the base of the perianth of Lilium bulbiferum; sta- 
men-hairs of Aspleodelus albus; leaves of Elodea Canadensis and Vallis- 
neria spiralis; root-hairs of Trianea Bogatensis, Cucurbita Pepo, Trades- 

 cantia zebrina; spermatozoids of Chara and a fern (probably Blechnum). 
{n all cases cells were chosen in which there was evident protoplasmic 
movement, in order that there might be a certain means of determining 
whether or not the cell was still living. 

Similar and usually quite as good results were also obtained with 
mauvein and methyl-violet, both colors closely resembling dahlia. Usually 
&.1% solution was made, and this diluted with from 50 to 1,000 parts of 
water, according to circumstances. Some doubtful results were obtained 
with other colors, but too uncertain to warrant recording.—Dove.as H. 
CAMPBELL, Tiibingen. 

The absorption of aniline colors by living cells.—About a year ago 
Pfeffer’ published the results of a rather extended series of experiments 
showing that, contrary to the ordinarily accepted idea, various aniline 
colors can be absorbed in large quantities by living cells. I wish here 
merely to call attention to some easily made but instructive experiments 

bearing on the subject. Pfeffer’s experiments were mostly made with 

methylen-blue and methyl-violet, though numerous other colors were 
also tried. Among colors not employed by him I found that dablia and 

Mauvein, both very similar to methyl violet, were quite as good and acted 
Much in the same way. The yellow color chrysoidin also gave good re- 
sults. No very satisfactory results were obtained with red pigments, 

though in some cases saf ranin, tropeeolin and fuchsin gave tolerably good 
coloring, but either it was too diffuse, or the cell-wall was more deeply 
colored than the contents. 

With methylen-blue either the cell-sap is colored, often very intensely, 
©. 8. root-hairs of Trianea Bogatensis, or a precipitate is formed in the cell- 

“ap, &. g., Spirogyra. If vesicles of tannic acid are present, as is the case eo ‘ i sa 

Anise tersuchungen aus dem botan. Institut in Tiibingen, 1886. ‘ Uber Aufnahme von nfarben in lebende Zellen.”’ 
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in Zygnema, these are colored dark blue. Methyl-violet, dahlia and 

mauvein color the protoplasm and nucleus, and_are specially valuable im 

the study of the latter. In some cases they are also precipitated in the 
cell-sip. Chrysoidin appears to color only the protoplasm. The follow- 
ing are some of the objects that were used : root-hairs of Trianea Bogaten- 
sis, Cucurbita, Tradescantia zebrina; stamen-hairs of various species of 
Tradescantia; Spirogyra spp., Zygnema spp.; roots of Lemna minor; 
leaves of Elodea (Anacharis) Canadensis, Vallisneria spiralis; pollen- 
tubes of Hemerocallis spp., Tradescantia Virginica, Scilla spp.; sperma- 
tozoids of Chara. , 

The objects are placed in a solution varying from .002 % to .001 %, 
varying with the nature of the cell-wall and the time of immersion. Root- 

hairs are usually especially delicate, and the solution should be very 
dilute or the immersion very brief. 

most cases objects were selected where there was marked proto; = 
plasmic streaming, as this is the best means of determining whether the 
cell is alive ornot. Itis surprising how deeply the protoplasm or nucleus 
may be stained without materially affecting the streaming. For a demon- 
stration of the staining of the protoplasm the root-hairs of Trianea were 
found to be specially favorable on account of their large size and the rapi 
streaming, as well as the readiness with which the color is absorbed.— 

UGLAS H. CampPBeEtt, Tiibingen. 

H. W. Ravenel.—Henry William Ravenel died at Aiken, 8. C., July 
Ith. This is indeed sad news to all American botanists, for among ther 

John’s, Berkley, S. ©., May 19, 1814. After receiving the usual high 
school training he entered the South Carolina College, and graduated 

John’s for twenty years. In 1835 he was married to Miss Elizabeth Gil- 
liard Snowden, of St. John’s. His wife died in 1855, leaving a family of 
“ix children, four of whom still survive. In 1858 he married Miss Mary 
Huger Dawson, of Charleston, who, with five children, all daughters, *Ut 

_ qyves to mourn their irreparable loss. In 1853 he removed to Aiken, 8: 
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It is doubtful whether any other American botanist has ever covered so 

wide a range of plants. He not only studied critically the phenogams 

7 of South Carolina, but he collected and studied, as far as it was possible 

; at that time and in a region remote from large libraries, mosses, lichens, 

: alge and fungi. But he was not an ordinary collector, heaping up rough 

material to be ged for specimens to be counted rather than studied. 

d He was a most accurate observer, and always noted the habits and pecul- 
| larities of what he collected. He discovered a surprisingly large num- 

ber of new species of cryptogams, besides a few new phenogams. Prob- 

ably no person had so complete a knowledge of the eryptogamic flora of 

the southern states as he, and, for a long time, he and his friend, the late 

Rev. M. A. Curtis, of North Carolina, were practically the only Ameri- 

cans who knew specifically the fungi of the United States. Their inter- 

est in fangi brought them into correspondence with Berkeley, Montague, 

Fries and other leading mycologists of Europe of that time, and the 

name of Ravenel became well known abroad as well as at home. 

His deafness made it impossible for him to accept any position which 

involved class instruction, and he was too modest to seek public prefer- 

ment. The only occasion on which he accepted a government appoint- 

ment was in 1869, when he was appointed botanist to the commission 

which, under Prof. Gamgee, was sent to Texas to investigate the cattle 

disease, and on his return he published a short report on the fungi of 

that state. At one time he was the agricultural editor of the Weekly News 

and Courier, and at the time of his death he held the position of botanist 

Works includes several valuable papers. They all show thoroughness 
and an active mind which went beyond mere descriptions and inquired 

into causes as well as results. The best known of his works is the 

“Fungi Caroliniani Exsiccati,” in five volumes, the first of which ap- 
peared in 1853, and the last in 1860. This is the first published series of 

series in connection with the English mycologist, M. C. Cooke, under the 

ttle “Fungi Americani Exsiccati,” of which eight centuries appeared 
series were collected prin- 
Apart from the publica- 

his contribu- 

us notes 
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arable had he not bequeathed to us an example of what a botanist should be. He was one of the pioneers of cryptogamic botany in this country. May those who follow be guided by the same spirit. 
The following list includes all the works of Mr. Ravenel on botanical 

subjects as far as at present informed : 

dv. Sei , pp. 2-17. Description of a new Biptisia found near Aiken, S.C. Proc. Hilliott Soe. Ne Hist 2, 1859 

ies - In Report of Commissioaer of Agri- ag 2 diseases of cattle in the United States, pp. 171-174. Washing on, ; 
On the seemingly one-ranked leaves of Baptisia perfoliata. Prov. Am. Ass, Ady, Sci., xx, 891-393, 1871; Ann, Mag Nee. Hist., ix, 174-175; Jour. Bot., i, n. 8., 84-85, 

. bita- 
__- On the relation of the tendril to the phyllotaxis in certain cucurd 
Ceous plants. Proc. Am, Ass. Adv, Sci., xx, 393-397, 1871. Some rare southern Plants. Torrey Bull., vi, 81-82, March, 1876 

me more rare southern plants Abnor 
1 

1876. . Torrey Bull., vi, 93-94, June, 1010 iar ton mal habit of Asclepias amplexicaulia, Torrey Bull., viii, 87-88, 
Gordonia pubescens, Am. Nat., March, 1882, pp. 235-238. a aration of Steere Torrey Bull.,ix, 112-114, Sep 1 

OLOgY in t t : f orrey oe 54-55, Os 1883 uber of Jerusalem artichoke 
Some North American. botan; ‘ott. Bot. Gas, Villy 249.953 July, 1888, ican Dotanists. Stephen Ellio ag 
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A list of the more common native and: naturalized plants of South Carolina. In South Carolina Resources and Population, Institutions and 
i 9 

so, short notices in Torrey Bulletin, vi, 88; ix, 23,128 and 140; xi, 
132, A paper on edible mushrooms of this country read before the 
Aiken Vine growing and Hort. Ass. about 1862-63; was printed in the 
Charleston newspapers of the day. W. y 

- EDITORIAL. 

SINCE THE consolidation of the national surveys the government has 
done nothing for botanical exploration. Millions have been spent in in- 
creasing our knowledge of the other riches of our domain, but the plants 
have been left to private enterprise. It has been claimed that the botan- 
ical exploration of this country has been well-nigh completed, but that 
can only be said by those ignorant of the facts. What botanist does not 
know that a collector in a single season’s work still brings back with him 
his harvest of new species and increased knowledge of the old? Hun: 
dreds of new species are being described yearly in this country. A sin- 
gle contribution, now on our table, describes 160 new species. In the face 
of all this wealth of undiscovered material, in view of the fact that ge- 
ology, anthropology, ete., are receiving abundant aid, why does botany 
lack the fostering care of government appropriation ? Money is appro- 

pration for botanical exploration, to be under the direction of the already 

“ppointed botanical agency, the Department of Agriculture. The herba- 
“lum of that department should be enriched by the results of such ex- 
Ploration, until the North American flora is completely represented in 

common property of all. Collectors should be sent to unknown or diffi- 
Cult localities to work throughout the season; local botanists in interesting 
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regions should be employed to thoroughly explore their a oa 
specialists should be sent during the summer to study certain pro eo 
In short, a few thousand dollars from an overflowing treasury ee . 
made to yield an ample return in our better knowledge of one of the 
noblest and (in a public way) most neglected sciences. 

OPEN LETTERS. 

A Query. ; 
any of the readers of the Gaze ETTE say whether the hog a 

Mersilia grown in the United States germinate readily? Havi 

formed by Professor Pfeffer that it is difficult to germinate spo ae in Tmany, and that all accounts hitherto published have be . rate from spores im pated from Australia. It would be interesting 2 hare Meese si same difficulty is met in the United noe es, as vi we 
BELL. 

“Tibingen, July, 1887. 

NOTES AND NEWS. 
Iy THE Journal of B otany for June Mr. Arthur -Bennett ae on a oe) vision of. the Australian species of Potamogeton, describing on species 
Tae SECOND aoe of Strasburger’s Botanisches Practicum has ap- peared in Germ 

Dr. W. Zopr ou pees made Professor-extraordinary of Botany in the Unive of Halle 
G. BertHop as been called to the professorship of Botany in 

the tate of Gottingen. 
t de ¥ more than a year has passed since the appearance 0 

. ee y 7a were second and revised edition has 
been issued by Engelm 

a Mr. Roger T Hessuer, of eotewilglint Ind., finds Gaura cones growing isig | the C,H. & I. R. r that place. His plant wa bushy an sala fifteen inches hi oh: 

n n Scientist for June has an interesting Ree 
THE West 

I ac- 
the “ Oaks of gow “Aah nd Somer | California ” by the editor. companied by a photograph oF live-oaks. 

r 
n Agricultural Selene has published a pape 
taceous plan a 

her eas AILEY, JR., of Michi igan pea cione eres 2 byt | imens from al parts of the country of Carex grisea (especially /? 
Naan west), C. triceps, C, arctata, and C. retrocurva. 

Dr. Byron D, HatsrEp on the germination of pes 
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THE “4 Rg thie ape tie of Cochin China — conferred upon Dr. 
Pierre a life pens 6,000 franes, to pie e for the uninterrupted 
completion of his Forst. Flora of Cochin China. “Nake ‘Now 

Dr. Epw . VON JANCZEWSKY has been made Professor of Anat- 
omy and Physioliey of Plants in the Univéiniee of Krak 

- ARTHUR has accepted the professorship of Ry in Purdue 
University, pending the establishment of an experiment on at the 
university. After Sept. 1 his address will be baleratee Indian 

Dr. E Bary, of the Botanical me at Strasburg, i been 
appointed Praianes: of Botany and Dir r of the se gaat dee of 
the University of Leipzig, to succeed Pr rot A. Schenk, who 

THE BULLETIN of the Calif. oe Sci., vol. ii., No. 6, has just ce — 
Of irc interest it contain . Greene’s “ Studies in the Botan ny o 
California and Parts Adj mci ¢ 2 already noticed on p. 346, vol. xi. 

Dr. N TOWNSHEND delivered ve address eo the Columbus 
Horticultural gigi at their meeting on May 28,on “ Botany in the 
olden time.” The addressis printed in ‘he Fame. the society for May. 

IN THE proceedings of the hee 4 Nat. Hist. Society, a lecture by 
Prof. W. W. Bailey on the “Flora of Rhode Island” is published. It is 
full of apse ne me at the close abkes a telling appeal oe herbaria alt 
botanic garde 

THE. 
ures Araujia teas (a nae American ascley piad) asa moth trap. The 
moth is caught by its proboscis in searching ie nectar, and the more it 

Bot the deamntct the grip, something on the principle of an old-fashioned 

y. Francis WoLLES new work on the “ Freshawatne Algee of the 
Wien States.” which has just been issued, consists of two volumes, one of 
plates and one of text. It is published by the author, and sold for ten 
dollars, which is less than ag the Rare of Cooke’s “ British Fresh: water 
oe: ” a similar but emails 

Dr. GEorGE Vasey, botanist tthe cae - Agriculture, has 
published his third bulletin. The su bject is, “ Grasses of the South,” : 
pamphlet of 63 pages and 16 plates. Dr. Vasey is doing a valuable wor 

in getting at the needs of various regions and — inating knowledge 
pgs the cultivation - pee and ae HY 

from a review in G 3 nicle is a sample : “ As for the edible spe- 
“les, perhaps the less said of them the better; possibl e of our se 

jaws were powerful enough) to masticate woody and leathery fc ois 
accom panied by sheets of dry rot peeled ee ety logs, with of shivering, cold and loathsome Tremellas 
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THE SIXTH EDITIONOf Dietrich’s Furst-Flora, “a description of the 

most important trees and shrubs for the forester,” has just been com- 

pleted by the publication of the sixtieth lieferung. It forms two larg 

quarto volumes, with 300 colored plates. Dr. von Thiimen, the editor, 

i ongratulated upon the completion of so valuable a work for 

forestry interests. 

DISCOVERY, at Kew, of a sensitive labellum in Masdevallia, an THE 
Australian orchid, adds to the attractions of that already richly dowered 

group of plants. An insect alighting on the labellum is lifted up at first 

slowly, then suddenly as if with a click is caught in the box formed when 
the lip is ¢ . In about twenty minutes the lip descends and is as 

irritable as before. 

A 

will find that it occurs abundantly in the vessels of the leaf-stalks of 
Plantago major, and also in several other species. Fischer finds the quan- 

— better than any one else can, but to an outsider the change looks 
ike a step downward from a high plane. 

DIz NATURLICHEN PFLANZENFAM i d- NA ILIEN appears with most comment 
ins rapidity, and the work continues of the sande high grade, both 1m 
: € matter of text and illustration. The eighth part, just at hand, con- 
inues the discussion of the Gymnosperme, begun in the third and fourth 

symbrium humifusum is an Arabis, and is foun 
fe and on the west coast of Hudson’s Bay. 

HE ADDRESS of Axel Blytt, on “Distributi ” before the : j on of Plants, 0 

eotics A eigen of the Association of Scandinavian Naturalists, 18 pub: 

tribution p lants j rnal of Botany. His opening sentence is, “ The dis- 
art “Teli Plants is essentially dependent on climate.” His last Wor 
sack Bimtiaes ae Procession of the equinoxes to be a natural ae 
governed oe the soles and that the distribution of species is essentl ie 

ical changes in the earth’s orbit 

sre Bh nby; from an originator’s ste 
Sditas ; mologist’s stand-point, W. B. / ] 

HA Wenn Pont J.J. Jauney; and Gin a chemist’s stand-point, Fig red he bers ao foe mening the memes per resent from the epi ’s stand-point, wale n f icure’s stan 0 doubt the most delightful stand-coknt of all. : gant: 
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THE REPORT of the department of botany, British Museum, for 1886, 
shows 48,111 a pacer mounted during the year. The most important 

consists of ac eacclion of British and foreign fungi, comprising about 
40,000 spec imens, many of them es. From inburgh has been od 
ceived a collection of Sie belonging to Archibald Menzies, who acco 
panied ‘orate round the world, and whose name is so familiar in eas 
western bota Our own collectors are well represented among the pur- 
chased ereriased 

Jos 
uralist on “ Milk weeds,” cndineee ad which he very curiously Soalskile 
the latex and the “sap” of these plants. On p. 608 he says: “ Yet, not 

that it becomes a better protection to ihe sie ere are a 
great many plants which possess a milky sap, om on so Well developed 
as in the milkweed.” 

LAST NUMBER of Drugs and Medicines of N. A. (March) contains 
the Saitiitod of the account of Lobelia ayphilitics, L. cardinalis, Scro- 
phularia nodosa, Lindera Benzoin » Diphyll ela cymosa, Cer rcis Canadensis 
and Pn eh ‘hieracifolia. vk 
and illustratio An extensive foot-note gives a sketch of Dr. “3. Ba 
ton, one of hee siaehy Aonsebodt botanists of note. It would seem that the 
claims of a ~~ which is neither a commercial drug nor used in med- 
icine to a place in this work were — tenuous. This is the case 
with three of ined species listed abov 

. CREPIN has sibiiehea Cae Bot. Soc. Belgique) “ Nouvelles ¥. 
marques sur les Roses Américaines,” called out by ra be tson’s “ History 
and Revision of the Roses of North America.” M. OnE n gives directions 
‘0 collectors concerning collecting and observation, and oe age with 
critical remarks upon the as pre 

oca 
‘lucida and nitida need further observation. R. Mexicana is not pro- 
nounced upon, as M. Crépin has not sufficient material ; while RR. blanda, 

Arkansana, pisocarpa, Ostifornica, Fendleri and Woodsii are said to 

questionable a es. 

R. W. RayMonp’s r on “Indicative Plants,” read before the St. 
Louis meeting of the jeg of Mining Engineers, has been distrib- 

uted. Referring to the uses made of “signs” by practical miners, pros- 
pectors, etc., who neglect nothing, for everything is equally important to 

them, the author thinks that modern science neglected em_ too 

much. Viola calaminaria, the Westphalian “ ees is yar 4 

and figured; also, Amorpha paceencnc ti “Jead-plant.” Dr. F. Pan ts) 

indi- 
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J. M. JANSE records! a remarkable instance of mimetism in the flow- 
ers of Maxillaria Lehmanni, from Central America, Oa the central re- 

pollow-eraias The author suggests that they are taken for pollen-grains 
hich devour them eagerly for the large quantity of starch 

which they contain. * * * The substance in question appears to be an 
epidermal structure, consisting of the detached, nearly spheroidal, constit- 
uent cells of moniliform hairs. Herr Janse believes that this is the first 
oe recorded of the occurrence of starch in hairs.—Jour. Roy. Mic. 

University Press is a guarantee of fine typographical work. The editors 
are Prof. Bayley Balfour (Oxford), Dr. Vines (Cambridge) and Dr. Farlow 

rvard most promine tanist 

issued, contains two rs by J. thur on the supposed poisonous 
alte, pein Pisum (at first called Rivularia fluitans), being the re- 

Pror. Txos. C. Porrer has issued “ A List of the Carices of Pennsyl- 

: « Ac The authority of the list, 

§ 
lowed by particular stations in ordi h ‘Heular stations in ordinary print, and then the name of the 
ee In italics. The list eb pitibes: 199 numbers, 98 species and 4 

P i Ber. Deutsch, Bot. Gesell., iv (1886), Pp. 277-83. 
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to fructification in several cases. The most successful experiments were 
conducted at high altitudesin the Alps and Pyrenees. Heretofore one of 

at thev used gonidia and fungus hyphe, But in the successful experi- 
ments of Bonnier the alga used was a Protococcus or Pleurococcus, while 
those in ee eee were used under the same conditions faile 

Mr. ardener’s Chronicle (June 11), describes a bi- 
generic by brid bietyisiin ‘Colak (Lycaste) jugosus as male and Zygopetalum 
crinitum as female. e gives it a new generic name, Ceante ing the 

it with natural genera, but considers these hybrids as artificial produc- 
i be tr 

should be dignified with new generic names of any kind, as Eo a 
have not yet grown out of the notion that crossing genera a 
considered distinct. It is still an open question how far the skillful. ce 
ace ot Sey ada eau affect £ we sean ae of ate enera. 

e same writer, in aper before the Linnean jet “ Bigeneric 
Orchid Hybrids,’ presents the following comeliadain with regard to orchid 
hybrids: (1) Hybridization may take place, not only between distinct 
species, but also between se oe nct genera, ses be sb n plants so structurally 

one, nor can such hybrids be fret gore a to either of ith, parent 

differences, pov reference ‘e the ose bility of F eindiestion taking 
place between 

THE TARDY ‘ceil of the ovules of the Orchidacew has long 
been known. Recent studies of Guignard! among plants of this onde 
add to the number and throw much additional net on the — t. So 
slow is the development of the ovules that in some cases s elaweiirey 

elapses between pollination and fecundation. Orehids of tempera c - 

mates, however, are quicker, the time varying from one to four weeks. Is 
* this because they are more likely to be exposed to anton {nileedon s 

than those of the equable tropics? The orchids are not alone, ce 
in this respect. Maury’ has recently found that sea species of Ver- 

ave rudimentary ovules at the time of pollination, and other 
ants are already known. Probably when the subject n further 

the other. Here is an interesting field for some Amott can botanist to 
work, respecting our native ergot 

eC roe 
‘Ann. Sci. Nat. (Bot.), iv, 202. 
*Bull. Soe, Bot. France, mrs 529, Fide J. R. M.S. 
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Meidium on Juniperus Virginiana. ! 

W. G FARLOW,. 

During a visit to Bermuda in the winter of 1881 I exam- 
ined the cedars, Funtperus Bermudiana L., which every- 

be obtained later in the season and, at my request, Dr. Wal- 

hot open 

In the spring of the present year I received from Mr. F. 
S. Earle some twigs of J. Virginiana collected at Ocean 
Grove, Miss., in January, on which were galls not more than 

fils of the same species. The specimens collected by Mr. 
arle had ecidia essentially the same as those that I have 

found in Bermuda but in beiter condition for study, so that it 

Read at the meeting of the A. A. A, S., in New York, August 15, 1887. 
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is probable that the fungus which I consider to be the same 

in both cases is in perfection in December and January. 

Compared with other Uredinee which grow on Conifere, the 

ecidium in question, apart from the galls which indicate its 

presence, is decidedly less conspicuous, and an excellent ob- 

server of plants, Mr. Wm. Peniston, who lives close to the 

affected trees at Paynter Vale, assured me that he had never 

noticed any yellow or brown fungi on the galls. 
he occurrence of an ecidium on Juniperi, which produces _ 

distortions resembling those of a Gymnosporangium, has not 
hitherto been suspected and, as no similar form is known to 
me, the species may be described as follows: 

crptuM BERMUDIANUM n. sp.—Gall perennial, globose 
or subreniform, when young often distinctly lobed, surface 
at first mahogany-colored becoming darker with a honey- 
combed surface, /-}inch in diameter. Aicidia minute, about 
-20 mm. broad, .20-.25 mm. high when mature. Peridial 

Bae bet as yet. There are two facts, however, whic! 

would lead us to hesitate before thinking that there 1s 4 con- 
nection between AXc. Bermudianum and Gym. globosum 

season. Nc. Be 

pees just before the appearance of the Gymnospore™ er, 
VE pe ern States, and if we believe that the tw® aaa 
phe aren ais we must recognize an interval of at oe 

ana cm s between the disappearance of the teleutospr 
and the apearance of the wcidial form. It is more PF° 
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able that the present ecidium has no connection with our 
known Gymnosporangia, and that its other stages may very 
likely be traced to other Uredinee which inhabit warmer 
regions near the Gulf of Mexico and the Atlantic. The re- 

Insect relations of certain Asclepiads. I. 

CHARLES ROBERTSON. 

(WITH PLATE XI.) 

ASCLEPIAS VERTICILLATA.—The gynostegium is very 
small, the anther wings measuring about one and two- 
fifths millimetres. It fastens the corpuscula almost exclu- 

Phex, those of this plant are rarely found even on the claws 
of the smallest, Ceratina dupla, Halictus, and Cerceris com- 
Pacta ninety-two specimens bearing corpuscula, 
eighty -eight have them on hairs alone, and four on the hairs 
and ¢] That is, one specimen in twenty-three has them 

Puscula of A. incarnata has them on its claws. As the wings 
crease in size in the three following species, corpuscula are 
attached more frequently to the claws and less often to the 
hairs, Eight specimens show pollinia on their tongues. 

ere is quite a contrast between this species and A. incar- 
Nata, in respect to the formation of combinations of corpus- 
Cula. A, verticillata does not form them so readily ; and, in 



208 BOTANICAL GAZETTE. [ September, 

fact, does not need to, as itis better adapted to fix its cor- 

puscula directly upon the insect. On account of the short- 

ness of the hoods, the position of the corpuscula on the legs: 

of insécts depends on how much the length of the legs ex- 

ceeds that of the slits. ‘The feet of the smallest visitors reach 

below the angles of the wings, and corpuscula are found on 

their tarsi. Large insects, bumble-bees, have pollinia om 

hairs from the claws to the middle of the tibie. I have found 

more species of Hymenoptera. As the hoods increase 1p 
depth from this through A. incarnata, Cornuti, and Sulh- 
vanti, long tongued bees increase in number of individuals, 
while the number of species of Hymenoptera decreases. The 
number of species of butterflies in the table is quite mislead- 
ing. The most common were small ones, which seldom 
remove pollinia of any Asclepias, the large species bene 
represented by only one or two individuals of each. 

In color, accessibility of nectar, and, consequently, 1» 
the general character of its insect visitors, A. verticillata 
shows more resemblance to certain Umbellifera than to the 
other species referred to in this paper. 

Observations were made in a patch about fifteen feet long 
o an and four feet wide : rag d 

August a1, HM AEP days, between July 

NOS ie eae oh ee 

aa iene oy 
eet 2 ot eg eee ee & md ae ee ee ea RRR aren eee | |e 

With pollinia.......0..0 00... | Siief4 ie! 

Without pollinia........... | 9 11 1 he 
er | | |r 

Bei el 
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ASCLEPIAS INCARNATA.—The small anther wings are 
adapted to fasten the corpuscula upon the legs of large 
insects from the claws to the middle of the tibia, and on the 
claws and tarsal hairs of the small ones; but they catch the 
hairs much more frequently. Of 153 specimens bearing cor- 
puscula, 103 have them on the hairs alone, 42 have them on 
the hairs and claws, and 8 on the claws alone; or, 145 have 
pollinia on the hairs, and 50 have them on the claws. That 
is, about one-third of the specimens bearing pollinia have 
the corpuscula attached to their claws. ‘These processes are 
not so easily caught, because they are so large. Corpuscula 

much more readily than in A. verticillata. Sometimes a 

dead insect is found on the flowers. This occurs only when 

render the insect absolutely helpless. I have found Pelo- 
peus cementarius and a Colletes killed in this way. As the 
flowers become larger, in the next two species, insects are . 
killed more frequently. 

__ The hoods are comparatively broad and shallow, and 
their tips do not project beyond the anthers. The visitors 
are more miscellaneous than those of the other species we 

have to consider. 
The most abundant insects observed by me on the flowers 

were bumble-bees, especially Bombus separatus, wasps 
(Sphex and Tachytes) and butterflies ( Papilio and Danais). 
Notes were made in a patch covering two or three acres, on 
twenty-one days, between July 22 and August 21. ES een ee Shean 

gee eye Soe Tae | 
£2 | 82 || 8 | 22) 2 
ho | B bis = iC) = 
= FJ S717 Bhs a 

With pollinia i ae ee era SOG Ga 

Without pollinia ......0.. se: 5 | 5 1 bi rs 
Dieses, Coe Pt peta eee pe 

| ag to 20d tees eae foe 
Ap ee ee | Das illeaenemiennaion 
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long. However, corpuscula are found more frequently on 
the pulvilli and on the hairs near the claws than on the 
claws. Even when small and short-legged insects succeed 
in extracting pollinia and inserting them into the stigmatic 

cula, and often lose their lives in consequence. Hive-bees 
are frequently killed when most of their feet are entangled. 
On June 24 I picked thirty dead hive-bees from the flowers.’ 
I have also found five species of flies and four species of 
moths killed on the flowers. 

The hoods, although hardly longer than the anthers, are 
comparatively broad and deep, favoring long-tongued bees, 
which are the most abundant visitors. 

As butterflies have been found on the preceding plants, 
they would be expected to occur on A. Cornuti. H. Miller 
ives a list of thirty-one species of insects observed on the 
owers in Europe.’ No butterflies are mentioned, but three 

species of Lepidoptera of other families, on which pollinia 
were not found. In Illinois I caught seventeen species OP 

_ the flowers, six of these showing pollinia. 
Notes were made on twenty-two days, between June 21 

and July 22, 

= F a F £ 
Bye ap Ggebown gers 
2 8 se} 3 3 E = Steel 2 | 3 & 5 a ceed So 

With pollintei008- me erry ¢ | 1 bd 
Without pollinia ............... Pare 11 5 | 46 1 “i 

| lor ee Te eee” | | 
mtu |e. is | 6 | ..e a be 

ase The few small insects which occur on 
arely get their claws caught, and,when they do, rarely escape 

LOPS WRIST weeremea rec nt en ee ee ee 

1 
not Pin Denwett found dead hive-bees on some Asclepias, probably Cornuti, put doe> 

Sherine oa See Amer. Naturalist, iii, 358. : 1» 996, 008 

ee Wellies Beobachtungen 1 a1. 899, 400; also, ‘‘ Befruchtung der Blumen, ' 

See Boranican Gazerre, xi, plate viii. 
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The great number of hive-bees killed on the flowers of 
this plant and of A. Cornuti, besides being a matter of curi- 
osity, and, indeed, of economic importance, is interesting in 
the study of the insect relations of the different species. 
Dead hive-bees are found on the flowers of A. Sullivantii 
much more frequently than on A. Cornuti. From the flowers 
of a patch which bore fifty-two follicles, I picked 147 dead 
hive-bees, from which it seems that the flowers are bet- 
ter adapted to kill hive-bees than to produce fruit through 
their aid. On seventeen days between July 2 and 27, 1885, 
I visited a patch to collect the insect visitors, and picked 671 
from the flowers. I have often found four, and, in one case, 

aster to hive-bees. 
<i pollinia, fixed to some part of the tongue, and these 

the claws being blunted by the corpuscula. 
esides hive-bees, species of Megachile, Halictus, Astata, 

Lucilia,® Trichius, Pamphila, and Scepsis were found dead 

on the flowers 
poe A eS ae 

5 foe R. Bickford Ni ist, ii, 665. J. Kirkpatrick says: “‘ When the claws are 

pelingettered, th nap ajenchagaar ge a ag vorty & llect honey, and is soon €x- 
be sé limb upon the combs nor colle . ¢ 

tmogyeem the hive and must die. The watetwered bees tumble them out with little cer 
: m. Nat., iii, 109. 

i i e by Dr. S. W. 
wines Dip tera mentioned in this paper were kindly determined for me by 
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The large obovate hoods project half their length beyond 
the anthers, which increases their depth, and makes small 
insects less likely to become entangled. The structure of 
the hoods and the great difficulty smaller insects have in 
effecting pollination convince me that bumble-bees have had 
most influence in modifying the flowers, and they are the 
most common visitors except hive-bees 

It is to be remembered that hive-bees do not belong to 
our fauna, so that an adaptation to these flowers was not to be 
expected. By their great abundance, their constant efforts 
to escape, with the fact that their dead bodies occupy the 
flowers and give forth a disagreeable odor, they have pro- 
duced a well marked disturbance of the insect relations of 
this plant. 

a | 8 Kb ibose ibaa 
= a 5) 3 = a D a pi 3 & — 

Bits WORE, Lio ct ail 
Se ee 1 6 8 ie 

With pollinia,...........00.00. heed a 

Without pollinia. 0. weer Peer eg tl pe Ee Helis aoc ose kat wag 

Be eae Po gcpe ge ta poe | coset 

ASCLEPIAS TUBEROSA.—The anther wings are very del- 
icate, as in A. verticillata, and are ted to catch the 
tarsal hairs many specimens bearing pollinia, two small 

the angles of the win : asily 
wings, that only those with long legs & 

piney the pollinia. The bright orange-red Fick of the 
Prabiiin= eyy the structure of the hoods suggest adaptation to 
utterflies, and the small anther wings seem to be especially 

outed to them. The claws of these insects are rather 

os and, when not in use, are held close together and 

rected in line with the leg; so that they do not often enter 

ye eee menoptera. Of fifty-three specimens De 

€pias pollinia, only eight have them on their claws: 
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Notes were made on a few scattered plants on eighteen 
days between June 23 and August 17. This is the only spe- 
cies on which no bumble-bee was seen. By far the most 

abundant visitors are the butterflies. : 

& 
1 2 8 Le 
o =) fo ome o 

Flares | Baio 
< ae | eae 

With pollinia 6 7 1 15 

Without pollinia “3 7 

Dot Ak 1 } 32 

ASCLEPIAS PURPURASCENS.—The anther wings catch the 
hairs of the tarsi in all of the cases observed. 

The hoods of the reddish purple flowers are long and 

narrow, their tips being much longer than the anthers (fig. 

2). In the back of the hood is a process which projects 1n- 

ward to meet the broad horn, and thus completes the parti- 

tion between the very narrow honey receptacles. 

i my neighborhood A. purpurascens blooms first, when 

bumble-bee workers and Sphegide are least abundant, and 

shows a greater preponderance of butterflies than in A. tube- 

rosa 
: watched a few plants on seven days between June 2 

and 19. 
—_—$<<—$—— ‘ 

“Tle oe ey oe 

e/a] ¢ [ee 
’ Bedi oi lBit og 

wa Bel Blo Gs die col se 

With pollinia s ey 3 ee 

Without pollinia 5 11 16 

i aoa aa get arte Rae Coe 

ASCLEPIAS IN GENERAL.—The hoods are broad so that 

the intervals between them are narrow. In order that the 

egs of insects may be readily caught between them, they 

Project strongly throughout and are open at the summit. 
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The open mouths are also of advantage in making the flow- 
ers more conspicuous, but are to some extent a disadvantage, 
since they make the nectar more accessible to many insects 
which areuseless. The horn partly offsets this disadvantage. 
But for its presence small insects could crawl bodily into the 
hoods of the larger flowers. The horn has also the effect of 
making the nectar more or less double, notably in A. pur- 
purascens ; and I have observed in A. Cornuti and Sullivantii 

bumble-bees insert their tongues regularly on each side 
of it 

Since a small gynostegium can catch more processes on 
an insect’s leg, and so can fasten more corpuscula directly 
upon the insect, the habit of forming combinations of corpus- 
cula’ is less important to flowers having it. I have found no 
combinations of corpuscula of A. tuberosa, and few small 
ones of verticillata. (1) One advantage of their formation, 
and a ready explanation of their frequency in certain species, 
as A. incarnata, is to be found in the fact that the broken 
retinacula are often more easily caught by the wings than 
the hairs. Often the hairs are so short that they do not easily 
enter the slits; but whena corpusculum comes to be fastened 

ple, a specimen of Apathus elatus has six corpuscula on its 
tongue, all in one combination, illustrating the fact that it 1s 
often easier for A. incarnata to fasten a combination to a hair 
that is once caught than to catch another of the same length. 

every available “process the carrying’ capacity of the leg is 
still indefinitely increased. This is a ranareatt in the large 
pride i Species that I do not believe they could have been 

flow oped until this habit had become fixed in the ‘smaller 

He the pulvillus of a hive-bee’s foot I found a com- 
I i. But for the 

, at the have required every foot to fae 
cula, : ou 

room for attachment. Bea oe ae 
ee es 

° For 7 
Vol. 11 a ag of these combinations, see Corry’s paper, Trans. Linn. Soc., Ser: % Bot 
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The frequent occurrence of these combinations spoils the 
theory that the corpuscula enter the stigmatic chamber. 
That view can neither explain how they are formed nor how 
they escape destruction. 

hile in ordinary flowers an insect may be a useful vis- 
itor if it can reach the nectar, in Asclepias many other con- 
ditions influence the insect relations. (1) Of visitors whose 
tongues are suited to the nectaries, many are useless, because 
they do not light upon-the flowers (Sphingidea, geriade 
and Trochilus).’ (2) Others because their legs are not long 
enough to extract pollinia. Megachile is common on A. 

tuberosa, but never, so far as observed, carries pollinia. (3) 
Others have legs long enough, but rest their feet so lightly 
on the flowers that they seldom effect pollination; e. g., 
Diptera and small butterflies. (4) Still others are not strong 
enough to free their claws from the slits and break the reti- 
nacula; in all, seventeen species were found to be killed on 
this account. 

The table shows the number of species visiting the flow- 
ers, with the disposition of the corpuscula on them. too} 

ce ie ae || e— i . v 

eel spere 1s 
a1/2|}38)/2)3/6 
B o Pee) eS o 
mi ade7| a | ok 

Corpuscula on hairs, claws and tongue....... 14 3 16 

" MURAIS S00 CIS WE: u.seves0ccciseons 7 16 

: ae hairs and tongue 5 1 tos 3 > 

‘i “ hairs alone 6115] 1} 7) 2] 3} 54 
ee “ claws alone 3 3 

‘i “ tongue alone tie er ees a 3 

: none 13/12] 6|13] 5 49 

701351 7|25| 91 4 |150 

The most striking peculiarity of Hymenoptera is the fre- 

quent occurrence of pollinia on their tongues. Of twenty- 
eight species with pollinia in that situation, twenty are Hy- 
menoptera. Bembex which resembles certain Syrphida* in 

* The ruby-throated humming-bird visits A. incarnata, Sullivantii and purpurascens. 

*In the table the pulvilli are included under “ hairs.” 
* Packard, ‘Guide to Study of Insects,” 164. 
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colors and manner of flight, also imitates them in resting 
lightly on the flowers and extracts pollinia less frequently 
than any wasp I have seen. 

EXPLANATION OF Puate XII.—Fig. 1, Gynostegium of Asclepias verticil- 
data L., with one hood removed. Fig. 2, Same, uf Aselepias purpurascens L. 

ig. 3, Gynostegium of Acerates longifolia Ell. Fig. 4, Sketch of Bombus 
scutellaris Cress., with pollinidof Acerates longifolia. ig. 5, Sketch of face 
f Cerceris bicornuta Guér., with pollinia of Acerates longifolia. Fig. 6, Pol- 

linia of Acerates viridiflora Ell.; one in stigmatic chamber with tubes emitted. 
Fig. 7, Corpusculum of same, “spiked” and displaced by caudicle of inserted 
pollinium. 

The “Curl” of Peach Leaves: a study of the abnormal structure 
induced by Exoaseus deformans.' 

ETTA L,. KNOWLES. 

(WITH PLATE XIII.) 

The fungus which causes the disease of peach leaves, 
known as ‘the curl,” a pears very soon after the leaf un- 
folds. The following observations were made from alcoholic 
material gathered May 30, and June 8, 1887. The fungus 

the time of concluding this work, at the end of June, but was less abundant at that time than early in the month. 
A study of the structure of the normal leaf was first made 

to serve as a basis of comparison with that of the diseased 
leaf. The drawings were all made with the camera. Fig: 
represents a cross section of a healthy peach leaf, a being the 
upper and 4 the lower surface. The epidermis consists of a 

sh a very thin, delicate cuticle. The epidermal cells of the Sn surfaces differ considerably in shape and size, as show? 

1¢ ontributions from the Botanical Laboratory of the University of Michigan, il 
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epidermal surfaces are smooth, without appendages of any 
ind. As the fibro-vascular bundles are little affected in 

the diseased leaf it is not thought necessary to describe their 
structure. 

The fungus was found to be fully matured at the first date 
of gathering. It makes its appearance very early in the de- 
velopment of the leaf, and in most cases seems to start some- 
where in the upper half, as a small puff or swelling in the 
tissue. This spreads until in many cases it affects nearly the 
whole leaf. The fungus stimulates the growth of the paren- 
chyma, giving rise to cell-division and thus to a greatly 1n- 
creased area of the surface. Fig. 2 shows two cells, @ and 6, 
in process of division. Attention was called to them by the 
fact that they were full of protoplasm while the sauna es 

much altered, as may be seen in fig. 3, in which @ 1s the 

upper and 6 the lower surface, corresponding to @ and 6 in 

fig. 1. The epidermal cells have changed in form and their 
walls are much thicker. The long. narrow palisade cells 

*Kryptogamen-Flora, Ascomycetes, p. 6. 
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thin-walled, acutely-angled, polygonal cells. Upon re 
ining a corresponding section taken from an yee ea 
the change which had taken place was found to be as s ~~ 
in fig. 5. The acute angles had disappeared in a grea 
measure and the cell walls wére much thicker. © 

The mycelium of the fungus, Exoascus deformans, whic 
causes these changes, is septate, variable in eerie 
branches irregularly, runs between the cells, and re 5 
with granular protoplasm in which there is considerable oil. 
No haustoria were observed. There was some difficulty in 
finding mycelium running to the surface, but after wie 
sections, various cases were observed in which it was seen to 

ing separated by a septum, form the asci with spores repre- sented in fig. 9. As they grow they push up the cuticle We 
finally break through: it: The protoplasm contained in ‘ 
asci rounds off into spores, six or seven usually being foun and in some cases eight in each ascus. f: To sum up briefly the action of the fungus on the leat: 

1. A marked increase in width and thickness accompa- nied by great distortion, 
{i 2. Great multiplication of cells, particularly of the Pll isade cells and immediately adjacent parenchyma, by cé division, 

___3- Thickening of the cell walls and disappearance of the intercellular spaces. 
. . i 

- 
Vg 4. Diminution of cell contents which often are almost 0 

wholly wanting 

he LANATION OF Plate XIII.— ig. 1, Cross section of a healthy ee gad 7 own I » 4 spongy parenchym i ge the upper surface of an abnormal leaf, a,b cells in process of division, ¢ sre jum raubairok a. Fig. 3, Cross section of an abnormal leaf showing mycelia in different f rms; @ 
i f th 

Fig. 5, Corresponding section of a Sections of the upper surfac 1—8 X 140. Fig. 9 200. 

° 9 ¢ 
al leaf. Figs. 6, 7, 8 and 9, ote : 

of abnormal leaves; o, in fig 6, young ascl. Figs: 
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An excursion to the Platte. 

HARVEY THOMSON. 

I have thought an account of a botanical excursion to the 
Platte river region of Central and Western Nebraska might be 
of interest to botanists. I had been planning for some time 
to make a trip from Hastings to the Platte valley, but failed 
to make arrangements to go until May 21. The excursion 
was preceded by a preliminary trip May 14 for the purpose 
of selecting good botanizing grounds; also, another hasty 
trip was made to a point some three miles further up the 
river May 24. In all, points extending some four or five 
miles along the river were visited, and the list of plants may 
include some found in each or all of the trips. 

Sixteen of us started early in the morning of May 21 for 
a fifteen-mile drive over the prairie to the valley. Keeping 
directly north along the railroad toward Grand Island, 
where the land was cultivated, nothing of interest was found, 
except the occasional appearance of Taraxacum officinale 
about dwellings. This plant, so common everywhere in the 
East, was never seen here until within the last two or three 
years, but from its present growth it promises to become 
uite a pest to farmers. Six miles north of Hastings oh 

i the 

the prairie, and at long intervals a small farm-house. Some- 
times these were built of sod or were the much talked of 

fi 

which is still covered by the virgin sod. Out upon this 
prairie we found Viola delphinifolia and Callirrhoe alcaoides. 
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Oxalis violacea, with its purple flowers, almost covered 
the ground in places on the prairie. Last year O. cornicu- 
lata outnumbered O. violacea, while this year it is very 
scarce, as I have only seen a very few specimens. ere 
were also found in great abundance Amorpha canescens 
just beginning to bud nicely), Astragalus caryocarpus, 

Oxytropis Lamberti, Antennaria plantaginifolia (mostly in 
fruit), Senecio aureus var. Balsamite, and Troximon cuspi- 

coccinea, Pentstemon albidus, and Sisyrinchium mucronatum. 

nian being over, part were detailed as drivers, while 
est of us spread out over the valley to take in whatever 
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could be found in the way of plants. In this way we moved’ 
up the river. It did not take loag to discover that we were 
in a flora differing from that of the prairie almost as much as. 
if it had been on the other side of a continent. Viola del- 
phinifolia, Callirrhoe alcewoides, Oxytropis Lamberti, andi 
Senecio aureus, var. Balsamite occurred occasionally, while 
Sisyrinchium mucronatum, which was somewhat rare on the 
prairie, almost covered the river bottom. Everything else 
was new. In the water of a slough we found Ranunculus: 
multitidus, Erigeron Philadelphicus. Viola palmata, var. 
cucullata, and Lithospermum angustifolium were occasionally 
found, while Salix longifolia lined the river bank in places. 
Among the best ‘‘ finds’? made were Crepis runcinata' and 
Plantago eriopoda, both of which seem to belong farther 

_ west, at least they have not been found east of Colorado. 

Cypripedium parviflorum, which is said to be quite rare im 
this state, was very abundant in one place. 

At one point along the river several acres of the bottorm 
were found very thickly dotted with Cypripedium candidum. 
Local botanists claim that this is the only place in the state- 
where it is found. Perhaps this is true, as it is no doubt very 
rare. The plant, however, whose presence here surprised’ 
me most, was Lysimachia thyrsiflora. This is, or has always: 

ustris, Carex tetanica, C. filiformis, var. latifolia, C. stricta. 
d E. ig C. straminea, Equisetum arvense, an levigatum 

two large and very swiftly flowing rivers rising in the moun— 
tains west of us and flowing to the east, and several lines of 
railroads entering the state from different directions, one 

may expect to find a very large and diverse flora and eught 

hot to be surprised if strays from almost any part of the coun— 

Wala Rad aemtcssin oid oil es Le ee a 

[! This 6 aa is reported on the prairies of Iowa and the Red River valley of Min— 
nesota,—Ep 

2 
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BRIEFER ARTICLES. 

Botanical Papers before the American Association.—The papers read 

before the American Association for the Advancement of Science at the 

New York meeting, which are of interest to botanists, are as follows: 

W. J. Beal, Comparison of the epidermal system of different plants. 

Beal and C. E. St. John, Study of the hairs in Silphium perfol- 

iatum and Dipsacus laciniatus in relation to insects. 
R. P. Bigelow, On the structure of the frond of Champia parvula. 
N. L. Britton, Notes on the flora of the Kittatinny mountains. 

J. M. Coulter and J. N. Rose, Development of the Umbellifer fruit. 

; A. A. Crozier, Methods of branching in the fibro-vascular system of 

plants. . 
W. G. Farlow, Apical growth in Fucus; also Aicidium on Juniperus 

Virginiana. Legian 
. M. Fontaine, The flora of the Potomac formation in Virgina. 

W.M MeMurtrie, Note on the chemistry of germination ; also Note 
on absorption of nitrogenous nutriment by the roots of plants. 

J. 8. Newberry, Flora of the Amboy clays. 
F S§. Pease, Honey plant oil. 
Mrs. F.S Pease, The honey plant. 
H. H. Rusby, The cultivated Cinchonas of Boiivia. er, 

é pe . Schrenk, On the histology of the vegetative organs of Brasenia pe! 
ata. ; 

A. B. Seymour, Character of the injuries produced by parasitic fungi — 

upon their host plants. 
Miss Effie A. Southworth, Notes on Catalpa leaf spot disease. 
Sereno Watson, Some notes on American roses. 
This list does not contain as many papers as were presented by the 

zoologists of the Association. It was the plan to have botanical paper 
read before the Section of Biology in the morning and zoological pape . 

in the afternoon, but the plan was strictly carried out only on Thursday : 

the first day of the meeting on which papers were read, while on Friday, 
the second day of reading papers, no botanical subjects were put on the 

Programme. If, however, the botanists did not do their full duty iD 
maintaining an equilibrium between the two sides of the biological body, 
they at least furnished good material for their portion. eo 

Dr. Beal’s paper on the hairs in Silphium and Dipsacus, in which d 
‘took the ground that they had no special physiological significance, + 
that the water of the cups was not excreted by the plant but supplied ; 
tains, was illustrate l by charts and specimens, and led to an eri 

Pahang sy in which Messrs, Macloskie, Rusby, Schrenk, A. J. ; ri 

cles, and others took part. Some of the speakers were disinclined : 
aerve with the author's conclusions, and the query of what could ae 

nesta the development of the hairs in advance of their usefulness to 
plant received considerable attention. . 

The paper by Mr. Bigelow, illustrated by enlarged drawings, cleared 
up the various conflicting views regarding the apical growth of the cag. 
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weed, Champia parvula Harv., and established the interesting fact that 
there are five cells at the apex of the frond, instead of one as is usual in 
other plants. The paper will be published in’ the Proceedings of the 
American Academy. 

Dr. Britton’s paper has already appeared in the August number of 
the Bulletin of the Torrey Club. It dealt with the correspondence of the 
floral and lithological features in certain parts of New Jersey, especially 
the occurrence on the Kittatinny mountains of plants whose ordinary 
habitat is in the sandy soil near the sea-shore. The paper was com- 
mended by Prof. T. C. Porter, who spoke of his own studies in the same 
line, which he hoped to publish after a time. 

In the absence of Prof. Coulter his paper on Umbellifer fruits was 
read by Dr. Beal. The paper did not admit of discussion on account of 
its technical character ; it will be published in this journal. 

Dr. Farlow spoke of the confusion which has arisen regarding the 
apical growth in Fucus, illustrating his remarks with blackboard sketches. 
Investigators have been inclined to think that the growth proceeded from 
more than one apical cell. This was shown to be untrue, and what does 
take place was explained, together with the reasons that led other obsery- 
ers to different views. 

The outline of Dr. Newberry’s remarks on the flora of the Amboy 
Clays was published some time since in the Bulletin of the Torrey Club 

The two papers on the honey plant were read for the authors. The 
plant, Echinops sphzerocephalus, thistle-like in appearance, growing four 
to five feet high, has been discovered to be of more than usual value for 
bees. It is hardy at Buffalo, N.Y. The seeds, about the size and form 
of rye, yield more oil than linseed, being as much as four and a half 
ounces to the pound when crudely expressed. The residue left after re- 
moving the oil is very bitter like quinine, but the active principle has 
not been examined. Samples of the plant and its products were exhib- 
tted. The paper was discussed by Messrs. Morong, Britton, Claypole, and 
Mrs. Wolcott, especially as to the literature of the subject and the possi- 
bility of the plant becoming a troublesome weed if allowed to escape 
from cultivation. 

r. Schrenk’s paper on the minute structure of Brasenia was a long 
and able account of an interesting investigation. It was illustrated by 

8towing plants, sections under the microscope, and enlarged drawings. 
Proterogyny in Datura meteloides.—I have been cultivating this 

Species for ornament, and by accident discovered the peculiar way in Which the stigma is in a position in which it may be fertilized before 
the pollen of its own flower is shed. 

As is well known the corolla, in estivation, is plicate-convolute or 
*upervolute, and opens in the evening twilight and begins to close 
and droop shortly after sunrise the following morning. From twenty- 
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four to thirty-six hours before the corolla opens the stigma begins to 

peep out through the center of the convoluted folds. It gradually pro- 

trudes farther until during the last afternoon it is from one-half to three- 

fourths inch beyond the highest point of the closed corolla. It is thus 

ready to be fertilized by the pollen of the flowers that are open the even- 

ing before its own opens. I have examined the other two species of Da- 

tura that grow here, but find no such contrivance for cross-fertilization- 

J. Scunecr, Mt. Carmel, Iil., Aug. 22, 1887. 

Entertainment of the Botanists in New York.—Nothing that could 

reasonably have been done to add to the profitable enjoyment of the bot- 

anists of the Association during its August meeting was omitted, and the 

execution of the carefully devised plans was accomplished without break. 

This result was brought about by the efforts of the Torrey Botanica 

Club, and thanks are due to no individuals more than to Dr. and Mrs. 

Upon arrival the botanists found a room set apart for the Club, where 
they registered, and received their distinctive badges of yellow silk and 
a programme of the botanical announcements for the week. 

A reception by the Torrey Club was given the Club of the Association 
on Friday evening in the commodious hall of the Columbia Library, 

which afforded a good opportunity for the exchange of courtesies and 
the renewal and promotion of acquaintanceship, A rich collation added 
to the pleasure of the evening. 

No feature of the whole meeting was more enjoyable than the excul- 

oy 4 higher plants, Among lower plants, the abundane ‘ hg i orescence of Cyperus Grayi attracted attention; 4 lichet rpet- ke growth upon the sandy soil in some places, and @ as Geaster stood for the larger fungi. 

x 
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During the return trip happy and instructive remarks were made 
upon the events and collections of the day by Mr. Morong, who acted as 
chairman, Judge Day, Mr. Canby, Dr. Beal, Mr. W. H. Seaman, Prof. 
Claypole, Dr. Britton, Dr. Arthur, Prof. Spalding, Mr. Jesup, Miss Steele, 
Mrs. Britton, Mrs. Wolcott, Mr. Fernow, Prof. Lazenby, Prof. Scribner, 
Dr. Allen and others of the botanical party, and several of the entomolo- 
gists. The presence of the son and grandson of Dr. Torrey, although 
neither is a botanist, brought the name of the venerated botanist into 
stronger association with the place than anything had previously done. 
Altogether, the club has not had a more delightful and memorable ex- 
‘cursion than the one to Sandy Hook. ; 

The Torrey Club added to the pleasure of the visiting botanists by 
opening their comfortable library and herbarium room, and affording 
every facility for consulting books and specimens. It was a spot that 
had many charms, and was much visited. The generosity and fore- 
thought of the club toward their guests were also shown in the provision 
of a set of sixty-three species of the most interesting of the flowering 
plants of the vicinity, well mounted and labeled, which they were at lib- 
erty to take away with them, forming valuable souvenirs of the meeting. 

The New York gathering will be remembered as a thoroughly de- 

lightful and profitable one. 

Dispersion of seeds of Euphorbia marginata Pursh.—This beautiful 

Species of spurge, which has within the last twelve years been first culti- 
vated in this vicinity, under the common name of “Snow on the Mount- 

ain,” or “Mountain of Snow,” proves to be quite interesting as well as 
ornamental, It has escaped, and has gone a good distance from the 
flower beds and gardens, and has made itself at home in almost all parts 
of our country along the roadsides and near farm-houses. During Sep- 

tember, 1886, I had a bouquet placed on my office table in which were 
Several sprays of this species. While otherwise engaged I heard a sudden 

tick, as if some one had thrown a small gravel against the window-pane. 

This was repeated several times, and I stepped outside the room to look 
for the rascally urchin, but failed to find him. Afterward I discovered 
that the sound was caused by the sudden bursting of the seed-pods of the 
Specimens of this plant which were in the bouquet. I kept this species 
under observation more or less constantly during the remainder of last 

Season, and have learned the following facts about it: 
The stiped ovary arises at first above the involucre, but as soon as 

the stipe is long enough to reach over the inyoluere it droops down over 
the outside, and thus remains inverted until the fruit is fully developed, 
Which usually requires nearly one week. As the capsule begins to dry 
and the seeds to ripen it resumes the erect or vertical position. This last 
movement of near 180° is generally completed in less than one day. tt. 
“Ss now ready to burst and scatter the seed. As it thus stands it consists 
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of a stipe near three-fourths of an inch long, on the top of which is @ 
three-celled, obtusely triangular capsule. Each cell contains a pitted 
spherical seed, which is a little larger than that of white mustard. 
covering of each seed consists of two equal halves, which unite and form 
a complete cell, except along the inner or central border. Here each 
half is joined to the neighboring cell in such a manner as to leave a defi- 
ciency, thus forming a central cavity which opens into each of the three 
cells. Passing up through this central cavity is the continuation of the 
stipe, which is triangular and membranaceous, and so shaped as to fill up- 
the deficiencies where the two halves fail to unite, thus completing each 
of the three cells. It will thus be seen that the line of dehiscence is much 
shorter on the inner border of the cell than on the outer, and that the 
two valves do not touch one another at all at the central part of the inner 
line of dehiscence, 

As the capsule ripens and the stipe assumes the erect position the 
green color gradually fades and the seams commence to separate. Sud- 
denly all of the six valves contract upon themselves at the same time, 
thus completely detaching themselves and scattering the three seeds up- ward and outward. Quite a number of seeds were thrown on toa shelf 
which was ten inches higher than the top of the bouquet and nearly @ 
foot away from it. The greatest distance which a seed was thrown was 
nine feet, measured by a line drawn direct from the flower to the spot 
where the seed struck the ground. The seed had traveled in an upward 
Curve, and had probably made a journey of twelve feet. The sound which 
was produced at dehiscence was heard sixty-five feet away, in the ope alr, and nearly one hundred in a room. In looking over such botanical 
literature as I have at hand, I find that on page 20 of the BoraNicaL GA- 4ETTE for 1880 Prof. W. ©. White reports that E. E. White had observed 
8 similar habit in Euphorbia corollata L., the report being loud enough to 
© heard across an ordinary room. J. Scuyeck, Mt. Carmel, Ill. 

The A. A. A.8, Botanical Club at New York.—The Botanical Club of 
Id its first meeting for this year Thursday, August 7 

of Columbia College. In the absence of the chair- 
: - Bebb, the Club was called to order by the secretary, Mrs. 

E. G. Britton, and Mr. Thomas Morong was elected chairman for the 
present meeting. About fifty were in attendance, and although the ab- sence of some of the most active members was noted with regret, the 
Club went Promptly to work with its accustomed vigor. 

Per was read by Dr. W. J. Beal, on “ The Root-stocks of 
This was followed by one on the “Dehis- 
diantum pedatum,” by Florence May Lyon 
by Prof. V. M. Spalding. Mrs. Britton then 
he vicinity of New York, collected by @ re 
cal Club, specimens of which were placed e 
nt. The list includes a number that are 
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special interest as regards their distribution, and others, such as Cyperus: 
Torreyi, for example, are new species 

Dr. George Vasey presented a written statement setting forth the 
claims of the National Herbarium, and a committee was appointed to 
take the subject under consideration with reference to some action on 
the part of the Club. 

Friday, August 12, about sixty were present. The Club was called’ 
to order by the chairman. The committee appointed Thursday was- 
called upon to report through Dr. Vasey, but as the committee had had 
no formal meeting, and was not ready to report, it was agreed to appoint 
a committee to consider the subject further, and act in behalf of the Club. 
This committee as appointed by the chair consists of Messrs. Asa Gray 
W. M. Canby, and W. J. Beal. 

communication from Prof. E. 8. Bastin, of the Chicago College of 
Pharmacy, was read, suggesting the desirability of concerted action om 

-the part of botanists, and division of labor with reference to problems 
still to be worked out. 

A letter from Prof. D. 8. Kellicott, of Buffalo, was read, raising in- 
quiries concerning the crackling sound of Utricularia vulgaris when 
taken from the water. Mr. Day, of Buffalo, followed with a few remarks. 
Prof. C. E. Bessey sent his greetings to the club, with regrets at being 
obliged to be absent. 

A paper was next read by Prof. E. W. Claypole on “Some of the 
secondary results of pollination,” which was followed by rather animated 
discussions on the part of a number of members. 

r. A. A. Crozier then brought up the subject of the definition of 
Some common botanical words, and Dr. N. L. Britton called attention to 
three new species of Cyperus that had come to light since his revision of 
the North America species of thatgenus. Mrs. H. L. T. Wolcott exhib- 
ited a specimen of yellow-fruited choke cherry, from Massachusetts, near 
Boston. 

Monday, August 15, the Club was called to order by the chairman, Mr. Morong, over filty being present. Committees on resolutions and 
nominations were appointed, the former consisting of Messrs. Day, 

Canby and Crozier, the latter of Messrs. Beal and Britton, and Mrs. Wol- 

Cott, The chairman suggested the advisability of securing a special room 
for the Club next year, to avoid annoying interruptions caused by the 
“ame room being used by the biological section. : 

© first paper was read by Mr. W. M. Canby, on the recently dis- 
covered fruit of Darbeya umbellulata, a species first collected at Milledge- 

ville, Ga., and described by Dr. Gray in Silliman’s Journal, in 1846. The 
Plant belongs to the Santalace, and has been referred by Bentham and 
Hooker to Buckleya. There are some characters that indicate a very 
Close relationship to Comandra, but the new specimens tend to confirm 
Dr. Gray's Opinion, that it is distinct from either genus. 
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Mr. A. A. Crozier illustrated a method of drying plants by means of 

-an oven constructed for the purpose. 

tter was read from W. F. Moffat with reference to the proposed 

Yocation in Lincoln Park, Chicago, of a statue of Linnzeus, an exact coun- 

terpart of the one recently erected at Stockholm. The estimated cost is 

Mr. Morong introduced the subject of a national botanical exchange, 

on the plan of similar exchanges in Europe. A good deal of interest 

«was manifested, and remarks were made by Messrs. Crozier, Beal, Brit- 

‘ton, Fernow, Rusby and others. A committee consisting of Messrs. 

Wasey, Britton, Watson, Morong and Halsted was appointed with power 

to act for the Club, and report through the botanical magazines. 

Mr. F. L. Scribner reported an interesting observation upon the 

ejection of the ascospores of Physalospora Bidwellii. Grapes affected 

‘with the black rot were gathered at Vineland, N. J., last year, and placed 

in a damp atmosphere, when after eighteen to forty-eight hours it was 

found that the ascospores had been ejected with some force and thrown 

against the wallsof the chamber. Mr. Scribner also reported the spread 

of the black rot in France. The disease appeared there two years ago, 

and is now rapidly extending through the southwestern part of that 

country. 

Tuesday, August 16. The nominating committee reported David F. 

Day as chairman, and Volney M. Spalding as secretary for the ensuing 

year. The committee on resolutions then reported resolutions express- 

ing the great obligations of the Club to the members of the Torrey 
’ Botanical Club. 

Prof! George Macloskie spoke of the hairs of watermelon seed as 

‘pecked transversely, and when moistened extending and showing zigzag 

branching. Lists of the desiderata of the herbarium of the Department 
‘of Agriculture were distributed. Mrs. E. G. Britton spoke of the secon 
blooming of Wistaria this year on Staten Island. The first flowers are 

‘seldom fertilized owing to the visits of the bumblebees, while the late 
flowers are visited in the normal way by another bee. 

: _ Mr. Morong asked if Typha angustifolia is always confined to the 

vicinity of the seashore, and T. latifolia inland. He invited observation® 

-on the distinguishing characters of these two species. He also asked for 
observations on Sparganium. 

drone ce — said that Arabis petree of the Manual must be 
Piger sy acta humile Meyer (Bor. GAZETTE, xii. 200). pe 

Aauitotic cae mca a a paper describing the discovery of Epipac”” - 

_ oh L. Scribner spoke of the remarkable abundance of Cerco- 
“spora viticola at Fayetteville, N. C. 

The C'ub then adjourned to meet next August at Cleveland. 
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OPEN LETTERS. 

Relation of moisture to plant diseases. 

The object of this note is that of inquiry, especially as to the value of 
the following opinions and observations : 

e prevailing opinion that wet weather is favorable te the 
growth of parasitic hatigh: and this is no doubt true in some cases at least. 
The spring of 1882 was a rainy one in Illinois, and a large number of 
Peronospore were collected. This year a large amount of rain has fallen 
in New England cae 7 uly and August, and Uredinez and Erysiphex 
are less abu ndant ‘han in on er Penson, ap dry autumns like that of 

tiful. Water rps nts have few W parasites, id plants of wet so see than 
those growing me Hees ser il. 

Cambridge, Mas 

Bees mutilating flowers. 

ay number of the GazeTTE, in a note o n Mertensia, Dr. J. 

ilegi ia vulgaris L. is mutilated by soe The insects punc- 
ture me nigh nf eer above the bulb at the 

micera parviflora Lam. is punctured peo above the calyx. 

We ig (0: ervilla, cult. eck }, Sida igh humblebees. Honey 
bees ee the tube. 

b. 

ensia Vi: irginica DO. In May number of BoraNnicaL GAZETTE Mr. 

Schneck nientions Mertensia as being mutilated. e 
ing the note I happened to find a patch of that plant and watched the 
bees at work. They generally punctured the tube, but occasionally a bee 

would light on the mouth of a tube, insert his head, and then by a sud- 

en movement of the wings cause the mee to drop down upon his head 

and then suck it up through his pro 

onicera grata Ait. Reported by ‘Nathan Banke from Roslyn, L. I. 

Tropoeclum major. Reported by Nathan Banks. “Often 2-5 punc- 

tures in nthe same spur.” 

Impatiens fulva Nutt. Sometimes the end of the spur is bitten off. 

Lin maria vulgaris Mill. Slits are made in the spur. ‘ 

Puughkeepsie, N. Y. GILBERT VAN INGEN. 

CURRENT LITERATURE. 

Revision of North American Linacee. By William om algaan\s Beomeenre oi ~~ uis Acad Sci., Vol. v., no. 1, pp. 1-20, wit 

nty-one species are desoribed, the two plates representing ¢ the 
fruit - ie genus and the petals and filaments of the section Hespero- 
inon. L. perenne of American botanists becomes L. Lewisii Pursh. lL. 
Floridanum is brought to specific rank from a variety of L. casei 
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Our species are all clearly endemic with one exception, L. Lewisii. The 

European forms of L. perenne are heterogone-dimorphic and self-sterile, 

while the American representative is not heterogone. “ It appears, there- 

fore, that forms of a single species, originally distributed over the north- 

ern portion of both continents, have in the course of time differentiated 

so far as to acquire heterogeny in the Old World, or lose it in the New— 

the latter appearing more probable.” 

Contributions to American Botany, xtv. By Sereno Watson. From Proc. 

Am. Acad., xxii., pp. 396-481. 

Most of this contribution is given to the enumeration of plants col- 

lected by Dr. E. Palmer in Mexico in 1886. It contains the usual per- 

centage of new species that always rewards the labors of the diligent 

collector in Mexico. This collection was made about Guadalajara, state 

of Jalisco, as a center, and of all the localities, Tequila, a deep volcanic 

depression twenty miles northwest of Guadalajara, yielded the most nov- 

elties. Of the 675 species enumerated 120 are new, 40 new Polypetale 

by Watson, 45 Gamopetale by Gray, 30 Apetalze and Monocotyledons by 

Watson, 2 Grasses by Vasey, and 8 Ferns by Eaton. A new genus of 

mountains. In recasting this genus Mr. Watson has found it necessay 
to propose 6 new species of Arabis, all belonging to the section Turritis, 
and all western. Podistera is proposed as a new genus of Umbellifere, 

nearly related to Pimpinella, its type being Cymopterus (?) Nevadensis- 
Peucedanum graveolens of Bot. Kinz’s Exp. becomes P. Kingii, owing to 

prior publication of the former name in the Genera Plantarum. It 18 

also Seseli Nuttallii Gray, in large part. Quercus Sadleriana R. Brow! 
finds a Place among the western orks, and Q. Breweri Eng. is replaced by 

the earlier name of Q. (Erstedtiana R. Brown. 
Fresh-water Algz of the Uni : ae 

lmenal i Domida of the Uaited. Staten”, By. ev, Banc ae. Bethlehem, 1887. Roy. 8°. 2 vol., pp. 364, 151 plates. 

No ene) tare = been long expected, and meets with a warm here 

Giana the American flora is so much in need of careful system® 

was sides * i alge. The work of Dr. Wood, long since out of prin 

work net “ —— and confessedly incomplete, but has been the only 

se ve —— as a manual up to the present time. we 

some te exellent volume on the “Dasmids of the United States 1° 
‘me ago by the same author, has led to the expectation of an 

equally memeeey treatment of the remaining non-siliceous fresh-water 
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alge. In the matter of characterization of species, illustrations, which 

are abundant and excellent, and general typographical features, the ex- 

pectation is realized; but in the discussion of imperfectly understood 

forms and in classification and arrangement, the work is disappointing. 

The preface, the introduction, and paragraphs here and there through 

the work, altogether forming many pages, are devoted to elucidating the 

author’s views of polymorphism among alge, and the consequent unreli- 

ability of descriptions of many so-called species as representing specific 

and stable forms. The theme is evidently a hobby, and so thoroughly 

permeates the work as to leave an uncomfortable feeling in the mind of 

the student thit there is great and discouraging uncertainty regarding 

the stability and limits of species among fresh-water alge, especially of 

the simpler forms. We regard the discussion as in the main foreign to 

the purposes of the work and as interfering with its usefulness. 

he classification used does not commend itself for either philosoph- 

ical arrangement or serviceableness. It is not explained ; and there is no 

general key or analytical table to guide the student. A few genera are 

provided with an outline or key to the species adapted from other 

writers, notably of (Elogonium and Bulbocheete from Wittrock, Spi- 

rogyra from Petit, and Nostoc from Bornet and Thuret. 

e volume closes with a good glossary and index, the latter incon- 

veniently divided into two parts, one containing the names used and the 

other the synonyme. 

Aside from imperfections, students will welcome these volumes as 

giving in connected and handy form the descriptions of our inland alge, 

with copious and well drawn illustrations. 

with a description and the botanical and ¢ »mmon names of a 

indigenous trees of the United States, both evergreen and deciduous, 

with notes ona large number of the most valuable exotic species. | 

By Andrew 8. Fuller. 12mo., pp. 300. New York: Orange Ju 0. 

The above rather elaborate title-page suffi iently describes the scope 

of this book. The dessription of the species occupies the larger part 

(about 200 pages) and should be the most valuable part. But by reason 

of the faulty arrangement and the uneven descriptions its O88 | 

be greatly lessened. The chief value of collected botanical descriptions 

of the arboreous plants of any region must be to enable one to determine 

the name of an unknown specimen. It is much more rarely that one 

knowing the name wants a description. How can the descriptive part 

of this book help any one while the genera are arranged alphabetically and 

without keys of any kind? : 

The author is evidently not a botanist,and when he unnecessarily 

undertakes to discuss synonymy he flounders in the mire of preference 

and convenience rather than stand upon the sometimes uncomfortable 

rock of priority. “The novice who desires to fiad an authority at once 
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unimpeachable and so thoroughly trustworthy that it may in all cases 

be quoted without fear” is warned that “even in such a simple matter: 

[sic] as names of the diffsrent species uf conifers, authors disagree!” 

Verily, they do. In the first pwrt of the descriptive chipter the author- 

ities for the names used are not given, thouzh they appear in the index. 

Synonyms are given only in the index, and there only below the accepted 

name. 

A queer set of chapter headings app2ar in the descriptive part. Thus 

chapter xv is headed “forest trees;’ chapter xvi treats of “evergreen 

trees,” including only Taxus, Torreya, Podocarpus, Dacridiu
m and “ Salis- 

bury;” while chapter xvii is entitled “ C miferz, or cone-bearing trees.” 

What have the conifers done that they m ist b> excluded from the forest 

trees, and not be allowed to associate with the evergreens? 

Of course, the descriptive part is largely a compilation, The first 

eighty pages, containing chapters on raising trees from seed, budding 

and grafting, propagating by cutting, pruning, etc., has much useful in 

formation, though little thit is new. With the author’s plea for the 

preservation of our forests and the systematic establishment of new ones 

by the state or general government we are in hearty accord, and we sil- 

cerely hope that his book may do good in interesting farmers in such 

work, as it may come to their hands. But we can not get rid of the im- 

pression that the book before us was gotten up chiefly to sell. We do not 

therefore feel, as the author avows regarding Henderson’s Evergreen’, that 

we “can confilentially recommend it.” 

Vergleichende Anatomie der submersen Gewiichse, by Dr. Heinrich Schenck. 

ag botanica, Heft 1.) Quarto, pp. 67, plates x. Cassel: 

eodor Fischer. 1886. 

This, the first memoir of a series under the general title “ Bibliotheca 

botanica, Abhandl dem G tgebiete der Botanik, herauss® 

geben von Dr. Oscar Uhlworm und Dr. F. H. Haenlein,” is in every way 

eo to ar the van. A publisher in this country who shoal at 
ee ee out such a collection of monographs would be thoug re 

y his fellows. Botanists are to be congratulated that there 18 one se 

try and at least one publisher to do such work. Those who know Fische?® 
work need not be assured that both text and plates are worthy the 
promatur. 

The mem 
Die Biologie der Wassergewichse, and in it he traces the modifications 
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slender and hair-like or grass-like, and show little differentiation in the 

parenchyma, which consists usually of very few layers. The epidermis 

generally contains chlorophyll bodies and lacks stomata. The vascular 

nichellia, to a single bundle in which only the sieve-cells can be definitely 

distinguished, or it consists of several well developed bundles coalescent, 

as in Potamogeton nitens. Batween the two extremes there is every 

gradation. In the bundles one or more lysigenous passages occur which 

occupy the position of the large vessels, and at the nodes, where the 

stretching has been too small to destroy them, are fragments of these 

spiral or annular vessels. 

As would be expected, the mechanical elements are but scantily de- 

veloped. Hairs, crystal and tannin reservoirs are rare, while oil-glands, 

latex vessels and resin ducts are always wanting. The root system may 

be entirely suppressed as in Utricularia or fairly developed in more 

amphibious species. 

This series of monographs, by reason of the elaborate work and the | 

elegant illustrations which accompany it, should be in every working 

laboratory in this country. 

Ober die Gerbstoff; und Anthocuan-Behiilter der Fumariaceen und einiger 
anderen Pflanzen. By Dr. W.Z pf, Privat-docent, University of Halle. 

(Bibliotheca botanica, Heft2.) Quarto, pp. 40, 3 double colored plates. 

Cassel: Theodor Fischer. 1886. 
This is the second paper of the same series. The colored plates are 

exquisitely done. We can not do better service to our readers than to 

give a brief abstract of Dr. Zopf's very careful work. 

The relation of the Fumariacez to the Papaveracee suggested to the 

author that he examine them to discover, if possible, the structures cor- 
responding to the latex vessels of the Poppy family. The analogous 

cells, which he designates as idioblasts, occur in all organs in the pri mary 

parenchyma, and also in those tissues which arise in the secondary thick- 

ening of the organs. The primary idioblasts arising from the primary 

meristem are elongated cells (2-10 mm.) without branches; there ondary, 

arising in the cambium of the vascular bundles, are at first of the same 

size as the cambium elements, but afterward elongate. 

ence of light by the formation of organic acids. The yellow ek 

Appears to develop from a culurless chromogen. These pigments have 
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definite relation to the tannin; but whether part of the tannin is con- 

verted into chromogen or whether the latter is formed new in the pres- 

ence of the tannin is undetermined 

The plants investigated were Corydalis cava, C. pumila, C. Halleri, 

©. ochroleuca, C. lutea, Diclytra spectabilis, D. formosa, Adlumia cirrhosa; 

Fumaria officinalis, F. muralis, Parnassia palustris and Parietaria diffusa. 

NOTES AND NEWS. 

Proressor C. E. Bessey made a collecting trip to the Bad Lands and 
Black Hills of Dakota during vacation. 

Prores L. M. UnpErwoop, of Syracuse University, is making a 
two months’ collecting trip through the Southern States 

THE FIFTH VOLUME of Saccardo’s Sylloge Fungorum, devoted to es 
Agaricinew, has been issued. It is a thick octavo of 1146 pages, price 7 

Dr. A. DE Bary has declined the call to Leipsic as Dr. Schenk’s au, 

cessor, and the professorship has been tendered to Dr. W. Pfeffer, © 
Tibingen. 

_ Dr. Grorc Winter, editor of Hedwigia, and known to many Amer- 
ican botanists by correspondence, died at Connewitz, near Leipzig, Ger- 
many, August 16, after a long and severe illness. 

Iy Dr. Farlow’s address, printed in the August GAZETTE, an error 
occurs on page 180, which should be corrected. In the 13th line 
the bottom the “not” should be stricken out, which materially alters the 

_ CHarLIs 8. PLump, of the New York Agricultural Experiment ess 
tion, and editor of Agricultural Science, has accepted the professorship & 
Agriculture, Botany and Entomology in the University of Tennessee, §! 
uated at Knoxville. 

_ THE FIRST FascIDE of volume 5 of the bulletin of the Sociedade Bro- 
eriana, bearing date of 1887, is chiefly devoted to a systematic descrip” 
tion of the native orchids of Portugal by José d’A. Guimaraes. Thirty 
nine species and nine genera are included 

TWELVE NEW sPEcres of North American mosses have recently been 
described by Dr. Karl Miiller (Halle) in Flora, No. 14, pp. 219-225. They 
pipe as = . ep ergs California, Tennessee ne > ty Pin 

£ : a Ss rom : * Pi “4° . a 
gique, 1887, p. 55, wbrador is described by Philibert in 

B illus- 

trated by accurate wood-cuts. Mothers and nurses are thereby warned 

, ara, 7 
ty the pomonoas Sta ol hae eee ee 

. are by contact or when jens ese plants and whether they 
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zonale geraniums. e geraniums were raised in pots and from cuttings 
since October last. The parasites were attached to the roots, and one to 
the buried stem of the cutting. They probably started from seeds in the 
potting soil taken from the woods. 

THE COMMITTEE of the A. A. A.S. to secure more favorable ruling 
from the U. S. postal officials for the transmission of botanical specimens 
through the mails made no report at the New York meeting, and the 
committee was discontinued. The subject was agitated and a committee 

made to secure the object in view, but to no purpose. It is to be hoped 
that some means may yet be found for its accomplishment. 

FRO L. F. Warp and Mr. F. H. Knowlton are collecting fossil 
plants in the Yellowstone National Park. The latter is giving particular 
attention to fossil woods, and already has nearly 300 specimens, each rep- 

: separate tree. He writes: “Yesterday I noticed the largest 
fossil forest that I have yet seen. The largest tree measured twenty-six 
eet in circumference, and was about twelve feet high. Numerous others 

still standing ranged from two to seven feet in diameter and five to 
twenty feet in height, while the ground was literally covered with fallen 
logs and debris.” 

READE ide divergence of opinion as to RS very well know the wide 4 er Sod 4! Madshal 

: The mycol- 

ogist’s report treats of diseases of the grape, celery-leaf blight, orange-leaf 

e : : 
Potato rot, together with an article by J. C. Arthur on pear blight, with 

map, an hy W. isease with plate. The 
report of the forestry division is especially devoted to the practical work 
of forestry. The report of the bureau of an‘mal industry contains con- 
si ‘arch to bacteria, with several plates showing differ- 
ent forms and colored illustrations of cultures. 
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land, well k to our readers his entertaining books 

subjects, and received a letter in reply which has recently been published 

in the Critic e le ontains a statement of what is apparently one 

of Mr. Allen’s inmost grievances; we 

s: “For ten years I have been fighting a hard battle against pov- 

erty, in writing scientific works ; and now I am just being compelled to 

is a very large and paying audience in America,” the latter buying pi- 

rated editions of his works from which he receives no profit. He adds: 

“T feel it all the harder because I was myself born in America, brought 

up on one of the Thousand Islands, and taught my first rudiments of 

a education beneath the shadow of the elms at Yale College, New 

aven. 

Tue Society for the Promotion of Agricultural Science held its an- 

nual meeting in New York August 8 an he attendance was good 
and the programme an interesting one. The following isa summary of 
the rs containing items of botanical interest: “Some suggestions § 

J 

soming, and size of fruit of speci i is TNs Pid pecies of American grapes, DY *- iti 
rie ei important data in tabulated form of twenty-one pecies of ~ 

nited States, including one inedited species—V. Texana. 
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LTER and ROSE on DEVELOPMENT OF THE UMBELLIFER FRUIT: 
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Development of the Umbellifer Fruit.’ 

JOHN M. COULTER AND J. N. ROSE. 

(WITH PLATE XIV.) 

In no family of plants does the fruit furnish more certain 
diagnostic characters than in the Umbellifera. So definite 
are they that the fruit alone can be made to determine the 

genus, and in most cases the species, while in every case it 
is an essential part of the description. This indicates at once 
an unusual amount of differentiation in the fruit structures, 

and a great diversity in its display. During the past year 
we have been making a critical examination of all our 
bellifers east of the rooth meridian, and this has directed 
our special attention to the minute structure of the fruit of all 
our species. This study has shown that while the grouping 
of these structures is very diverse, and hence available for 

diagnostic purposes, the structures themselves are simple 
and few in number. 

one. The surface of the carpel is usually marked by five 

tibs or wings longitudinally placed. The two nearest the 
commissure are the laterals; a single dorsal one occurs on 

‘Read at the meeting of the A. A. A. S., New York, August, 1887. 
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the back of the carpel, while the pair between the dorsal and 
the laterals are the intermediates. In addition to these five 
primary ribs or wings secondary ones may appear (as in 
Hydrocotyle Asiatica), and even become more prominent 
than the primary ones (as in Daucus and Trepocarpus); or 
occasionally even all external indications of ribs may be 
lacking (as in Sanicula). The presence of these ribs or 

on 
The constant occurrence in the outer epidermal region of the 
two distinct layers of epidermal cells suggests that the outer 

they may occur close against the inner epidermal layer, 
centrally in the pericarp section, while in Cryptotenia and 
Erigenia they seem to be developed in the inner epidermal 
layer itself. “In AEthusa, Coelopleurum and Cryptotenia ol 
ucts occur both in the intervals and beneath the ribs. 

fama = oO i) or & bee 3 Q io) 3 cS io) i? 2) oO ou (=) = ifZ) 3 fa¥) — 4°) Lee | oF fo Q ot id 2] i=*) 3 a. wm OQ ~ ct o> @) we is°) ou oa = oS Ss 
the very thick pericarp. In Zizia there are also smalle 
cessory ducts in the ribs. In Conium there is no develop” 

cells occur just beneath the outer epidermis of the pericarp» a 
m Some species eventually break through it, oar : superficial oil vesicles. Anthriscus and some Bupleuru™ 
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the formation of oil-ducts. In Hydrocotyle, therefore, the 

ening the pericarp wall or its ribs. They usually occur be- 

neath each rib, and are normally developed about the simple 

g 
fibro-vascular elements may eventually become > 
The group of strengthening cells may consist of fibrous tis- 

ma, or small- 
celled parenchyma. It may be well marked off from the 

Ssmorhiza, Cryptotenia, Conium an rophyllum (figs 
: 7); or it may gradually merge into the surrounding 

Uissue, as Angelica, Thaspium, etc. In Hydrocotyle. 

Oped in a broad continuous band about the seed-cavity ; 

While in Sanicula, Conioselinum and ®thusa they seem to 

be entirely wanting. In the last named genus they may be 
found in the very tips of the prominent ribs, the position usue 
ally held by strengthening cells being occupied by large and 
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m 
characters may be obtained for generic grouping. 

II. UNDIFFERENTIATED PARENCHYMA.—This has merely 
the negative character of not being transformed into either 
strengthening or secreting cells. Its abundance Is dependent 
upon the development of the strengthening cells. It will be 
seen, however, that although it furnishes no diagnostic char- 
acters, itis probably most concerned in the growth of the 
pericarp. 

Each carpel primarily contains two ovules, one of which 
soon becomes aborted (fig. 2), although it is developed sul- 
ficiently to display its nucellus and integuments, as well as 
its anatropous character. The other ovule eventually occu- 
pies the whole space of the ovarian cavity. 

The fibro-vascular connection of the ovules with the plant 
axis is as follows: A fibro-vascular bundle enters each cat- 
pel at its base, thus making it a lateral out-growth from the 
axis, while the axis itself continues its growth in the carpo- 
phore. The carpellary bundle almost at once subdivides 
into five branches, and these branches ascend the carpellary 
‘wall beneath the five primary ribs. } 

e two lateral bundles (that is, those beneath the latera 
ribs) are the largest, as they contain the fibro-vascular ele- 
ments to be distributed to the ovules. These lateral bundles 

funiculus of the anatropous ovule ( fig. 2). The remain 
a 

n | re 
- ogi the ovule develops so as to fill the ovarian cavily- 

of the pollen-tubes, even if its nucellar structures were veloped to receive them. 
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To recur now to the mature seed, it will be found to con- 
sist mainly of a much developed embryo-sac, filled with endo- 
sperm and a small embryo. The embryo-sac never entirely 
replaces the nucellus, more or less of the nucellar tissues be- 
ing found on the commissural side, either pressed against 
the flat or concave face of the embryo-sac or embraced in its 
infolding (figs, 12, 13, 14). Important characters have been 
obtained from the commissural face of the seed, based upon 

velops strongly towards the commissure on the two sides, 
resulting in a concave or involute seed-face. This variation 

faces in one and the same plant. 
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are presently encroached upon and obliterated by the devel-. — 
opment of contiguous cells, thus forming a continuous oily 

layer composed of obliterated ducts and intervening secret- 
ing cells. In Conium no ducts are developed, because groups 
of cells are not set apart as secreting cells, but only a single 
layer of cells, and there can thus be no development of inter- 
cellular spaces, although the power of radial division is re- 
tained. Hence Hydrocotyle has no oil-ducts because its 
secreting cells lack the power of radial division; Conium 
has none because its secreting cells are in a plane instead of 
in groups; while most Umbellifers have oil-ducts because 

the undifferentiated parenchyma into isolated patches, 
also being very thick-walled. In certain genera the strengtl 
éning-cell groups of the mature fruit are in the same condl= ‘on as those of Cherophyllum at anthesis, viz.: differing 
from the surrounding parenchyma only in smaller size, and 
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never becoming thick-walled, as in Angelica. Continuous 
bands of strengthening cells, as in Hydrocotyle, are always 
developed next to the seed cavity, in the same position as 
the continuous secreting layers. Hence we find strengthen- 
ing-cell structures developing in bands or groups, and when 
in groups they may become thick-walled or not. In certain 
genera this kind of differentiation is entirely lacking, while 
in /Ethusa we find the anomalous feature of the strength- 
ening-cell regions developing a large-celled and loose 
parenchyma. 

UI. DEvELopMENT oF UNDIFFERENTIATED PARENCHYMA. 
—This region, lying between the strengthening-cell groups, 
1s chiefly concerned in the development of the pericarp wall 
in size. After anthesis there seems to be but little increase 
in the thickness of the pericarp wall, the growth being 
chiefly extension. This extension is effected by the radial di- 
vision of the undifferentiated parenchyma cells, the amount of 
tangential cell division being comparatively small. The excep- 
ion to this is found in ribs and wings, which represent re- 
gions of strong tangential cell division in the undifferentiated 
parenchyma. 

In this way the three structures of the pericarp wall are 
built up, and in their endless, but simple and constant varia- 
tions, we find a clew to the classification of a group of plants 
otherwise hopelessly confused. 

EXPLANATION or PLatEe XIV.—All the figures are from Cherophyl- 
lum procumbens Fig. 1, Cross section of mature carpel, showing large 
Strengthening: cell areas; small solitary oil-ducts in the intervals, two on 
the commissural side; and a deeply sulcate seed-face. Fig. 2, Longi- 
tudinal section of carpel at anthesis, showing abortive ovule; developing 
ovule thrust down into ovary cavity ready to receive pollen-tubes seen at 
Summit of stylopodium, and which should have been represented as pass- 
ing through the ovary cavity and entering the micropyle; and fibro-vas- 
cular connections of ovule., Figs. 3,4 and 5, Development of the oil-duct. 
Fig. 6, Section of ovary wall at anthesis, showing beginning of a strength- ening cell group about the simple fibro-vascular elements ; a developing 
oil-duct ; and inner and outer epidermal layers, the latter of two layers, 
probably indicating a connate cal yx. Fig. 7, Mature strengthening cells, 
sharply marked off from surrounding parenchyma. Figs. 8, 9, 10 and 11, 
Development of strengthening cell area, fig. 10 being taken at anthesis. 
Figs. 12, 18 and 14, Cross sections of developing seed. 
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Insect relations of certain Asclepiads. II. 

CHARLES ROBERTSON. 

pollinia more readily than other flies. These are Physoce- 
phala, Conops and Midas. The legs of Midas clavatus Sometimes bristle with pollinia of A. verticillata and incarnata Corpuscula were found on the pulvilli, hairs and tongues ° flies, — ie their claws. 

re _ , Beetles which visit the flo s Tetraopess « Mmjurious, while those Visiting rae Mor ipeciah, Trichius oe and Chauliognathus, are quite as useful as ee 

Among Hemiptera, Podisus, which frequents the flowe! 



1887. | BOTANICAL GAZETTE. 245 

serve, as in Asclepias, to guide the legs over the slits. 
The anther wings, from the corpusculum to the angle, 

measure hardly one millimetre, and are adapted to catch fine 
hairs, not the coarser processes. : 

_ Bumble-bees insert their tongues into the closed nectaries 

With great facility. They are the most common visitors, and 
the flowers seem to be especially adapted to them. A bumble- 
bee clasps several flowers between its legs, and, as it moves 
Over the umbel, the abundant hairs on the under side of the 

thorax, abdomen and basal joints of the legs enter the slits 
and draw out the pollinia; so that the ventral surface of the 
bee fairly bristles with them. Fig. 4 is a sketch of Bombus 
Scutellaris, showing the positions of attachment of the cor- 
Puscula, The specimen from which it was drawn has more 
than one hundred pollinia, with many corpuscula which have 
lost their pollinia, and is not an uncommon case Hive-bees 
Sometimes visit the flowers. On one I found thirty-three pol- 

= Hildebrand found pollinia of A. Cornuti on tongueso/ bees. Bot. Zeit.,1866, No. = 
figure references are to plate xii, issued with the September number. 
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linia, on another fifty-four. I have also found a pair of pol- 

linia on a hair of the abdominal brush of Megachile. Next 

in abundance to bumble-bees, is Bembex nubillipennis, which 

rests so lightly on the flowers and has such short hairs that I 

ave failed to find pollinia upon it, except in one case, men- 

tioned below. One beetle, Trichius piger, caught on a 

Pycnanthemum, has eight corpuscula and eight pollinia on 

ventral surface. Butterflies rarely force their thin tongues 

into the nectaries, but do not extract the pollinia. Flies were 

not seen sucking. 
In Acerates viridiflora, the tips of the hoods rise to the 

level of the style-table, while in this species they hardly reach 

to the angles of the wings, and it is interesting to observe 

the effect. In sucking, the insect’s head is brought down so 

close to the tips of the hoods that the hairs on its face and 
tongue are often caught by the wings; indeed, it seems more 

natural for visitors of this Acerates to have pollinia on their 

tongues than for those of Aclepias. Pollinia were found’ on 
the hairs of the labrum and tongue of Bombus separatus, 

and on the labrum of Bembex nubillipennis. Fig. 5, @ 
sketch of the face of Cerceris bicornuta, indicates the posi- 
tions of attachment of three corpuscula with five pollinia- 
The specimen also has pollinia on the tongue, and five cor- 

puscula with eight pollinia on ventral surface. 
: ave seen no combinations of pollinia of this plant, and 
it does not seem to need them, as it can attach an abundance 
of corpuscula directly to the hairs. 

_ The pollinia turn with their blades parallel in about @ 
minute after extraction. When the bee moves over the 

flowers a retinaculum with its pollinium is caught as the hair 

was before. When the pollinium has entered the stigmatic 
chamber and will go no further, the retinaculum is broken, 

leaving the pollinium in. the cavity, and escapes from the slit 
without withdrawing the corpusculum at the top. That the 
corpusculum does not enter the chamber, but that each pol- 
linium is inserted singly, I am satisfied is true in this plant 
as well as in Asclepias. It is hardly possible to see pollina- 

tion effected, as in Asclepias Sullivantii, but I have found 

pollinia under conditions which indicate that they are int" 

duced in the same manner. A pollinium is sometimes found 

in the stigmatic chamber with pollen tubes emitted, with 16 

retinaculum projecting through the slit, and the corpusculum 

and the other pollinium hanging outside. Broken hairs 1D 
the cleft of the corpusculum show that it has lost its hold oF 
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the insect, instead of the retinaculum breaking and leaving 
the pollinium behind. Mansel Weale found pollinia of 
AXysmalobium lingueforme Harv., attached to the long hairs 
of the sternum and coxe of a Pallasoma, but they gain this 
position accidentally, the flower being adapted to fasten pol- 
linia to some part of the insect’s head.” 

Insects with short hairs sometimes suck without drawing 
out the pollinia, which shows the importance of those with 

tes, Odynerus, Cerceris (2), Bembex, Myzine. Coleoplera: 
Trichius. Lepidoptera: Thecla, Chr ph s, Scepsis. 

condition shown in fig. 6, one with its base emitting tubes, 

and the corpusculum and other pollinium outside. | While 

the stalk seems to be very useful in effecting pollination, 

it seems to act injuriously in every case in which a corpus- 

2“ Observations ies of Asclepiadeve are fertiliz 7 
Jour. Linn, See. xii a mode in which certain species 
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Compared with other Asclepiads we have studied, this 
shows a few peculiarities which we may sum up: (1) The 

sucking another flower, wil] bring the pollen in contact with the stigma. In the case of Asclepias the most efficient VIS- 
Nor may suck the hoods without drawing out a pollinium, and, then, the chances of a particular pollinium being 10- serted are not many. Pollination is only fairly certain when 

ac 

a distinct plant 
One act of pollination supplies enough pollen to produce good fruit. Mr. Corry has observed that one pollinium 1s 

sufficient to fertilize a flower of Asclepias Cornuti.” 
_., ere are two ways bees have of treating loose pollen, = which the pollinia of Asclepiads are not liable: (1) ine | ne 
Trans. Linn, Soc Lond., Bot 2d, Ser., II, 196, This bears directly on wheats helt <orpuscul,. n, that the pollinia are inserted singly by the knees, and not in pai 
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well known that they wipe loose pollen from the hairy sur- 
face of their bodies to apply it to their pollen collecting 
apparatus. (2) I have seen Bombus vagans, after visiting - 
several flowers of Triosteum perfoliatum, stop and brus 

* Pollinia of Agclepias Sullivantii, which were extriased abd exposed to the air on 
bad 23. were inserted into the stigmatic chambers on July 7, two weeks after extraction, 

emitted pollen tubes. 
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nest, the pollinia of the two Acerates kept their proper posi- 
ti ow, when such insects visit flowers of the species to 

which the pollinia belong, full fertilization may take place— 
cross-fertilization, too, since they have wandered so far from 
the original plants. 

e modifications of the floral structure of different 
species enable the plants to avoid competition for the/same 
insects, or for the same parts of the same insects. Thus, 
bumble-bees have pollinia of Asclepias Sullivantii on their 
claws, of A. verticillata on their tarsal hairs, and of Acerates 
longifolia on the hairs of the ventral surface. 

$ an interesting peculiarity of Asclepiads may be men- 
tioned, the occurrence of pollinia in positions in which the 

flowers are not specially adapted to place them. It has been 
observed that Asclepias sometimes fastens pollinia on the 

tongues of insects. Acerates longifolia accidentally catches 
the hairs of the face and tongue. In contrast with the 
Acerates, is Xysmalobium lingueforme, whose pollinia, ac 
cording to Mansel Weale,” are found regularly on the insect s 
head, but only accidentally on the hairs of the tarsi and ven- 
tral surface. 

BRIEFER ARTICLES. . 

: * Indicative” Eriogonums.—The mountains of Montana are not very 

high, but they are numerous, 

nitory. Almost wherever prospected they yield precious metals, in some 

‘jad’ some knowing old prospector hunting “signs” as well as 8° 
a. 
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discovered this vein, he would have set Eriogonum umbellatum down 
asa good sign. But it is no sign at all, for it is profuse almost every- 
where in the mountains, where there is quartz or other ore, or where 
there is none. This species appears to confine itself to the mountains, 
and is common in the Belts and Birdtails, and the ranges about Helena. 
E. flavum is also common, and certainly is a pretty plant. We find it 

_ Mainly on the plains and in the foot-hills. While E. umbellatum seems 
equally partial to rocky and loamy soil, E. favum is found in rocky or 

gravelly ground almost exclusively. Like so many of our western plants 
it has wonderfully long, tough roots, considering its size, which penetrate 
the soil to a considerable depth, nothing daunted by the stones or other 
impediments in their downward course. The roots of this plant are cov- 
ered by a loose, papery bark, brown or blackish in color, beneath which 
the surface is reddish. I have found them nearly two feet in length, and 
about an inch thick just below the crown of dead leaves which charac- 
terize this and E. ovalifolium alike. I have never found the latter grow- 
ing so abundantly in the mountains as E. umbellatum, but it is extremely 
plentiful on the plains, growing with E. flavum. Generally speaking, it 
18asmaller plant than the two preceding, although the peduncle often 
exceeds that of E. flavum. It may be readily distinguished from the 
latter by its white appearance, smaller and denser umbels, and small 
roundish leaves. Often it is remarkably cespitose, forming small hillocks 

through the accumulation of dead leaves and the earthy substances lodg- 
img amongst them. It has been said that reliable Montana prospectors 

_ Tegarded this plant as a good indicator of silver in the soil. It may be. 

per cent. in iron. In some instances he found small per cents or 
mere traces of silver, but in the majority of cases he found none. 

This portion of Montana has been prospected over for years, plains 

4s well as mountains, and if silver were as plentiful as the abundance of 
Eriogonum ovalifolium seem to indicate, it would have been brought to 
epee ago. So far as prospecting is concerned, it is largely a game 

n 

their scientific knowledge of formation combined, have concluded no 
Precious metals were there; while shortly afterward a weather- beaten 
‘Prospector, with pack horse, pick, shovel and gold pan, would traverse 
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the same ground and “strike it rich.” But it is also well understood that 
the average professional geologist very much underrates the practical 

experience and “signs ” of the prospector, and vice versa. If each would 

condescend to grasp and use the knowledge of the other in conjunction 
with his own, then better results would be obtained and mutual respec 
would exist between geologists and prospectors, which it can not be said 

to do to-day 

And although Iam sure the abundance or sparsity of Eriogonum 
ovalifolium is no sign as to the presence or the absence of silver or other 
metal in the soil (for it grows in any formation, lime, sandstone, etc.), I 
would not presume to say the same of other “indicating plants,” indi- 
vidually unknown to me.—F. W. ANDERSON, Great Falls, Montana. 

Some western plants.—In examining some western collections re- 
cently, an interesting fact or two with respect to the range of certain 
plants has been brought to light. Phlox Richardsonii Hook., of the Arctie 
sea-coast, was found by Mr. F. W. Anderson, in May of this year, growing 
in great abundance upon Mt. Helena, Montana. It had previously been 
discovered by Scribner in the Belt Mountains, Montana. Mr.W. M. Canby’s 
corps, on their northern transcontinental survey, discovered a form of 
Trautvetteria palmata, and now it turns up from Idaho, collected by J. B. 
Leiberg. Pentstemon Lyallii Gray, of British Columbia, and extending 
into the borders of Montana, has been sent in by Mr. J. B. Leiberg from 

Kootenai county, Idaho, growing on rocky banks, 3,000 to 6,000 feet alti- 
tude.—Joun M. CoutrTer. 

EDITORIAL. 
A FEW writers are inclined to scatter their thoughts before the pub- 

lic with a too lavish hand. Facts of interest secured in an investigation 
are arranged to be presentable and ushered into the presence of the pub- 
lic through the medium of some society or journal. Without adding 
materially to the number of facts the language with which they sph clothed is readjusted and another society or journal receives them. This 
shifting may be repeated several times, and the facts turn up in various 
places. Fach time the reader, if not on his guard, will naturally suppose 
he 's perusing the first and only statement of the kind, there being noth- 
ing to indicate that the author has already published other versions® 
the same matter. We do not have in mind the case where a paper “3 
before a society is printed in a magazine to secure earlier publication, a 
teference being made to the time and place of its first presentation; 

credit being given; or the case where an author writes up 4 
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subject, and subsequently presents another part; or the case where new 
facts are first published in a scientific journal and then worked over into 
popular form for the weekly press or any ephemeral publication. We are 
not thinking of these, but of the presentation of scientific facts in different 
journals, society reports, etc., under various guises, without adequately 
stating where and how they previously appeared. The neglect to 
take this precaution, when publication through one medium is not 
deemed sufficient, as usually ought to be the case, leads to much confu- 
sion and annoyance when another investigator goes over the same ground, 
and also has the effect of lowering the standard of appreciation with which 
thoughtful persons regard the author’s writings. It suggests the idea 
that the author must be deficient in solid facts, or he would not require 
80 much service of those he brings forward; and unpleasant suggestions 
also present themselves regarding the author’s motives in thus using his 
material over and over. It may be supposed that scientific men of emi- 
nence would never fall into such practices, and yet conspicuous examples 
are not wanting. 

OPEN LETTERS. 

Vitality of seeds, 

About twenty years ago, when “ White Hall,” upon the grounds of 
fil aine State College was built, the excavated dirt was used to a 

I, covering the surface of the ground four or five fe his year, to 
ef ewer pipes,.a dite ! 2 : 

side of the ditch, four feet below the present surface, seeds in consider- 
able numbers germinated. 
de The plants did not develop sufficiently before the ditch was filled to 

termine the species. F, L. Harvey. 
Maine. fees 

The old and new botany. 

. In the April number of your magazine, the editorial on the methods 
teaching botany attracted my attention. While heartily agreeing with 

th 
they refer gj : old metho yoestd to different sh gh gn ~ 

teaching of types and the grounding in biological (physiological? ) prin- 
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ciples. But biological work appears sometimes to be regarded as a 

science distinct from both botany and zoology, so that one not unfre- 

of vital phenomena set up by biologists for biology to which I object. 

oO method, which is often referred to as the biological 
one, is supposed to include what is left out in the old, since they comple- 

The opposition supposed to exist between the ld and _ the _ 
methods is the result of this misuse of the term biological, and it wor 

two ways: First, those wishing to take up the study bere 

tricably confused. : 

.§ long as botanists are willing to suffer the most important par 
botanical teaching to be referred to in such vague terms as to effectually 
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CURRENT LITERATURE. 

Pittonia, Vol. i, part 2. A series of botanical papers by Edward L. Greene, 
July, 1887, pp. 51-93. 
When the first part of Pittonia appeared the question as to the mean- 

ing of the name was raised. This has called forth an explanation in the 
part before us, which explains that an easy name was sought, to be used 

in quoting, and so the family name of Tournefort was chosen. Two new 

described. The part closes with an account of an excursion to the island 
of San Miguel, and a catalogue of its flowering plants. 

Untersuchungen iiber Bau wnd Lebensgeschichte der Hirschtriiffel, Elaphomy- 
ces, von Dr. Max Rees und Dr. C. Fisch. Bibliotheca Botanica, Heft 
7, quarto, pp. 24, pl. 1. Cassel, Theodor Fischer, 1887. 
The obscure life history of truffles has received additional treatment 

by the authors, who corroborate the constant limitation of species of 

ces to soil permeated by the roots of trees—eccording to their 

observation, pines—that are closely invested and parasitically attached by 

;  Srowing mycelium, which matures its fruit only when in the most 
Mtimate connection with the abnormally branched rootlets. The con- 

nection between mycelium and roots appears to be simply that of a para- 
Site with its host, and not a case of true symbiosis. Although plants were 
¢xamined in large numbers, and in all stages of development, no trace of 

fertilization was observed, so that the fruit appears to be strictly non- 

Sexual, as in the pileate fungi; but this retrogression has progressed 
further than in the latter, for many of the fruits fail to mature, and, 
though produced in myriads, the spores seem to have entirely lost the 

Power of germination, and propagation is only known to be effected by 
the spreading of mycelial fibers from root to root. ——~*V . 7: 
Lectures on the Ph: siology of Plants. By J lis, von Sachs j Part te 

a. 3 . 8, OD. ZY, >. 
455. Clarendon Press, Orion: 1887, (New York: Macmillan & Co.) 

- English speaking students of plant physiology. Sachs’ admirable 

" Vorlesungen iiber Pflanzen-physiologie,” issued in 1882, has been turned 
into excellent English by Prof. Ward, and thus added to the list of books 

*ssential to the working library of our laboratories. However much it 
's to be regretted, it is a fact that our American students can not make 
ready use of German books, and a translation is always welcome; partucu- 
larly such a book as this, in which, in lecture form, the author sets forth 

~ 
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his own special views on physiology. Sometimes this personal treatment 

8 st into egotism, though much is to be forgiven to one who has 

made such extensive and profound additions to our knowledge as Dr. 

Sachs. There is hardly an important topic upon which his researches 

have not cast much light, and for a large number of principles he justly 

claims priority. : 

But this work appeals not alone to the special student of plant physt- 

ology. It can be read by any person fairly well informed as to plant 

structure and the principles of chemistry and physics, and deserves as 

wide a circle of readers in its English form as it has had in Europe its 

original German. To this the most admirable work of the translator 

commends it. We have him to thank also for the greatly extended index, 

an important part of a book, to which our German friends would do well 

to take better heed. We say nothing of the treatment of the work, tak- 

ing it for granted that most teachers are already familiar with it,and that 
all who are not will at once obtain the new edition. The imprimatur we 

the Clarendon Press is a guarantee of the excellence of the typography. 

The volume is uniform with the recently issued Goebel’s “ Outlines of 

Classification,” which is supplementary to it. With Goodale’s, Vines’ and 

Sachs’ physiologies, English students have for the present 4 pretty full 

epitome of the functions of plants. 
List of Works on North American Fungi, with the exception of Schizomy- 

cetes, published before 1887. By W.G. Farlow and William Trelease. 

Library of Harvard Univ.; Cambridge, 1887. 8°, pp. 36. 
This reference catalogue, in its complete form, makes No. 

Bibliographical Contributions of the Harvard library. It comes as @ 

great boon to all students working upon the American fungal flora. 
Much of its value lies in the remarkable completeness and accu 
which references to all independent works, articles, or incidental men- 

tion of American fungi, having scientific value, have been collated. Yet 

it is not supposed the list is perfect, and botanists will do their fellows, 8 

well as the authors, good service by reporting omissions and corree 
A most difficult feature of the work has been to justly discriminate . 

tween articles having a modicum of scientifie value and those which are 
simply popular, which would on the one hand make the list imperfect 
omitted, and on the other lumber it with useless references if included 

We think the judgment of the compilers in this regard will not often 

called in question. 

rnns almo 

are titles 
titles of 
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ature pertaining to American fungi is small and easily collected, and will 

also tend to set on their guard those who, with imperfect knowledge, 

rush into print with descriptions of supposed new species. 

Over half the entries are the writings of fifteen authors; each of 

whom has contributed ten or more entries each. Two-fifths of these are 

foreigners, viz.: Fries 11 entries, Von Thiimen 11, Winter 12, Saccardo 13, 

Berkeley 30 and Cooke 71, total 148 entries; while three-fifths are Ameri- 

cans, viz.: Arthur 10 entries, Bessey 11, Leidy 11 (all pertaining to fungi 

parasitic on animals), Gerard and Trelease 12 each, Burrill 17, Farlow 31, 

Peck 40 and Ellis 50, total 194 entries. 

_ The slight biographical item of dates of birth, and in some cases 

of death appended to each author's name (with 43 exceptions) has its 

value. It brings out the interesting fact that over one-fourth of the Ameri- 

can writers enumerated (excluding the twenty-four names without data) 

were born either during or since 1850, and constitute 35 per cent. of those 
living at the beginning of the present year. They are also represented 
in the list of chief writers mentioned above. The large percentage of 

young investigators obviously promises an accelerated development of 
this field of science. Only four foreign writers occur whose births do 
hot antedate 1850, of whom Bagnis, now dead, Pirotta and Voglino are 

Italians, and Rostafinski a Pole. 
Other interesting statistics might be gleaned from this list, but space 

forbids. A supplement gives an account of ten exsiccati, three American 

and the others containing American specimens. : 
Every student of fungi will feel that he is indebted to the compilers 

for a valuable service, and one no other botanists were in position to 

perform so acceptably. ' 

NOTES AND NEWS. 

. _ Pror. G. ©. Wirrsrern died at Munich on June 1, in his seventy- 

eighth year. ' 

A CORRESPONDENT of the Revue Horticole reports the growth of mistleto 
on an old peach tree. 

Ty THE Journal of Botany, for September, R. Miller Christy has a 

Paper entitled “ Notes on the botany of Manitoba.” 

aed Dr. H. Mayr, of the Forestry Institute of the University of Munich, 

accepted a professorship in the University of Tokio. 

i. Dr. H. Vécurrnc, author of numerous important botanical works, 
been made professor of botany at the University of Tiibingen. 

Mr. ToxaTuro Iro gives an interesting account, in Journal of Botany, 
of fhe history of boty in Japan. It is accompanied by a portrait of Ito 

e. Keisu 
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M. Prerre Vista, of Montpelier, France, an investigator of emi- 

nence, is visiting this country to study the diseases of the grape and of 

other cultivated plants. 

Cortss of the desiderata (Ranunculace to Rosacex incl.) of the 

herbarium of the Department of Agriculture, can be had on application 

to the Commissioner of Agriculture. 

Dr. V. F. Koste.etzky, professor of botany at Prague, died August 
18, aged 87. It will be remembered that our malvaceous genus Kosteletz- 

kya was named in his honor by Presl. 

AT THE RECENT meeting of the British Association Count Solms 
Laubach described a genus of fossil plants (Bennettites), the type of a 

new group between Angiosperms and Gymnosperms. 

THE FINDING of Grindelia squarrosa at Evanston, Ill., is recorded by 
L. N. Johnson in Science for September 23. It is a common ae in 

western Iowa and Minnesota, and especially on the plains of Dakota. 

Mr. James E. Humpurey, Dr. Goodale’s assistant in the summer 
school of botany at Cambridge last summer, has been appointed in- 
structor in botany at the State University, Bloomington, Ind., and has en- 
tered upon his duties there. 

AT THE recent Manchester meeting of the British Association on 

following grants were made for botanical work: Botany (an 200logy? 
of the West Indies, £100;-flora of China, £75; flora of Bahamas, £109; 
Peradenyia botanical station, £50. 

__ THE LECTURE of Miss Helen C, De S. Abbott, on “ Plant chemistry - 
illustrated in the production of sugar from sorghum,” has been beg’ 
uted as a reprint from the proceedings of the alumni association of 
Philadelphia College of Pharmacy. 

THE FIRST NUMBER of the Annals Botany contains papers by Prof. 
Marshall Ward, Mr. Walter Gardiner Ad Mr. Tokaturo Ito, Miss Ci and Mr. L. A. Boodle, Messrs. Gregg, F. W. Oliver, Reynolds, see 9 oy 
igo emattd Balfour. Prof. Ward’s paper is on the histology and 1" 

mnus. 

MILLsPauGH’s American Medicinal Plants is completed with the a) 
arance of the sixth fascicle. The work is a valuable ovib) has been well 

one, and should be a great help to homeeopathic physicians. +t © ous 188 colored illustrations, and eomplete text, of all the plants indigen ma 
and pale aliies in the United States, which have been proven and incor” porated in the Homeopathic Materia Medica. 

A NEW PERIODICAL devoted to botany has just been issued ab St. 
Petersburg. It is pubiished in eashesten with the botanical ga rene St. Petersburg University, the editors being Profs. Beketoff and | rele The title is Scripta Botanica Horti Universitatis Petropolitanze, which in 
erence will be abreviated to Scripta Botanica. A welcome feature 18 1” papers in Russian are followed by abstracts in French or German. 

THE souRcE of nitrogen in Leguminose has long been 20 interesting 
question. M. Hellriegel has attributed it to haoterks found abundantly 
in the well-known tubercles on the roots of this family. His ox ue - 

owed that plants deprived of bacteria were starved, while those “ 
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had the benefit of them flourished, and the tubercles were highly devel- 

oped. It will be remembered that Prof. H. Marshall Ward (Bor. Gaz. 

gen supply 
Dr. GrorGE VoLKENS has published a series of observations on the 

plants of the Egyptian and Arabian desert. According to Gardener's 

Chronicle the physiological history of the plants is given in relation to the 

absorption and transpiration of water, the assimilation or digestion of 

, the mechanical frame-work, etc. All these phenomena are more 

or less modified to suit the remarkable climatal conditions that prevail. 

: RED PATCHES on the leaves of Chenopodium album, the common 

pig weed, is found by Prof. H 
Science for September 30 

insect is quite common, it seems to have heretofore escaped observation 
in its larval form. The conjecture is hazarded that it is the cause of the 
change of color in the leaves. 

of Science appea ue e sixth contribution 

ii Greene, entitled “Studies in the botany of California and 

parts adjacent,” has n me to hand, containing (1) notes on the botany 
of Santa Cruz Island, (2) a catalogue of the flowering plants and ferns of 

the Island of Santa Cruz, (3) three new species. 

The last number contains two parts, xvii—Annotto (Biza Orellana 
and xviii—Notes on articles contributed to the museum of the nate 
Gardens, Kew, from the Colonial and Indian aaron 1886. Only 

pungens of various authors (not HBK.) becomes A. Manzanita Parry ; 

.__SOME RECENT researches of Molisch on the fall of leaves, as summar- 
ved in the Bot. Zeitung for July 29, are of interest. Molisch finds tbe 
ormation of the separating layer to be chiefly dependent upon unusu 



260 BOTANICAL GAZETTE. [ October, 

variations in the amount of transpiration, or to the diminution of the 
water-content of the leaf, produced by injury or disease of the roots or 
stem. The direct influence of absence of light is comparatively slight, and 
the relation between temperature and defoliation was not fully enough 
tes i i i i 

solution of the middle lamella, by action of a ferment rather than by re- 
sorption of the wall. 

Dr. J. von Sacus gives in Arbeit, Bot. Inst. Wiireburg (iii. 372-388), the 
details of the experiments from which he Rochidee, that the invisible 

ological action—the yellow ra the d e yell ys and those near them cause 
Spa of carbon dioxide, and are active in assimilation; the blue and 

visible violet rays are the agents in the movements of irritation, 
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Notes on Umbellifere of E. United States. VII. 

JOHN MM. COULTER: AND j- N. ROSE. 

(WITH PLATE XV.) 

REPOCARPUS Nutt.—Fruit linear-oblong, flattened 
laterally : carpel somewhat dorsally flattened, with the 5. 
primary ribs filiform or obsolete, the 4 secondary ones promi- 
nent: oil-ducts solitary under secondary ribs, two on com- 
missural side: stylopodium conical, with very short style: 
(figs. 87, 8 ).—Glabrous annuals, with thin pinnately de- 
‘ompound leaves and linear segments, lateral few-rayed 
umbels opposite the leaves, white flowers, and prominent 
Calyx-teeth, 

I. T. ¥thuse Nutt. DC. Mem. Umbel. 56, t.14. Froma 
few inches to three feet high: umbels 2 to 5-rayed ; umbel- 
lets few-flowered: involucre and involucels of few linear 
bracts, entire or divided: fruit 4 to 5 lines long; pericarp 
Wall thick and mostly made up of strengthening cells: sec- 
ondary ribs corky.—From Arkansas to Louisiana, Indian 
Territory and Texas. Fl. July. 

TUM Linn.—Fruit ovate to oblong, flattened laterally : 
Carpel with 5 corky primary ribs (each with a well-developed 
soup of strengthening cells at tip): oil-ducts 1 to 3 in the 
intervals (never solitary in all the intervals), 2 to 6 on com- 
mssural side, near center of pericarp: seed-section roundish 
or sub-angular : stylopodium depressed or wanting, with 
short Style (figs, 89-92).—Smooth perennials growing im 

4 Water or wet places, with pinnate leaves and serrate or pin— 
i natifid leaflets, involucre and involucels of several bracts, 

and white flowers, in summer. ee 
Appentham and Hooker refer our two species of Sium to 
7” ti, but to us they seem abundantly distinct, as also 1n- 
“icated by Watson, Bot. Calif. i. 261. The oil-ducts are 
on Solitary in all the intervals, and the prominent. Bait 
fare nethening cells in the outer edge of each rib sti 

rther emphasizes the distinction. There is no better de- 



262 BOTANICAL GAZETTE. | November, 

two species of Sium, being so nearly identical in fruit and so 
easily separated from all other genera. 

1. 8. cicutefolium Gmelin, Syst. 2.482. Stout, 2 to 6 feet 
high: leaflets 3 to 8 pairs, linear to lanceolate, sharply ser- 
rate and acuminate, 2 to 5 inches long: fruit larger in sec- 
tion and with more prominent ribs than in the next; oil-ducts 

2 to 6 on commissural side (figs. 89, 90). .S. dincare Michx. 
Apium lincare Benth. & Hook.—Throughout our range, and 
west to the Pacific. 

2, 8. Carsoni Durand, Gray’s Man. 196. Weak, 1 to2 feet 
high: leaflets 1 to 3 pairs, linear, sharply serrate, 1 to 2 inches 
long; when submersed or floating, very thin, ovate to oblong, 
usually lacinate-toothed or dissected, the leaf sometimes re- 
duced to the terminal leaflet: oil-ducts 2 to 4 on commissural 
side (figs. 91, 92). Apium Carsoni Benth. & Hook.—Penn- 
Sylvania, Connecticut, Rhode Island, and Massachusetts. 

1. B. angustifolia Koch, Deutsch. FI. 2.455. Stout, so i 

feet high: leaflets 5 to 8 pairs, linear to oblong or ovate, Sef — 
rate to Ccut-toothed, sometimes crenate: fruit } line long- 

ee angustifolium L.—Throughout our range and west- | 
ward, 

3 

i 

CRANTZIA Nutt.—Fruit globose, slightly flattened lat | 
erally: carpel with 5 primary ribs, each subtended by asm ! aa 
group of strengthening cells; the laterals thick and corky; — 
the others filiform : oil-ducts solitary in the intervals, two OP — 
the commissural side: seed-section round (figs. 95; gO). 
Small perennials, creeping and rooting in the mud, with hollow 
cylindrical or awl-shaped nodose petioles in place of leaves 
simple few-flowered umbels, and white flowers. 

thick lateral wings forming a corky margin.—In bra ippi | ky marg a marshes along the coast, from Massachusetts to MississipP! 
ae 

i 
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CICUTA Linn.—Fruit ovoid to oblong, slightly flattened 
laterally: carpel with 5 strong flattish corky primary ribs 
(laterals somewhat larger): oil-ducts solitary in the intervals, 
two on the commissural side: stylopodium conical or de- 
pressed (figs. 97-100).—Smooth poisonous marsh perennials, 
with pinnately or ternately compound leaves, and white flow- 
ers, In summer. 

entham and Hooker, in Gen. Plant. i. 889, say. ‘‘ stylo- 
podia crassiuscula, depressa, integra ;’’ and Sereno Watson, 
in Bot. Calif. 1.260, says ‘* stylopodium depressed.” While 

_ this is apparently true in most specimens of mature fruit, in 
many younger specimens, and some mature ones, the stylo- 
podium will be found to be conical. In any event it is large 
and prominent, and may or may not become conical. When 

_ depressed, we have not found it entire. 
I. C. maculata L. Spec. 256. Stout, 2 to 6 feet high, stem 

streaked with purple: leaflets oblong-lanceolate (narrower 
above), coarsely serrate: fruit oval, 2 lines ong, wit 

_ strengthening cells and large oil-ducts; seed-section round- 
ish (figs. 97, 98).—Throughout our range and westward. 

2, C.bulbifera 1. Spec. 255. More slender, 1 to 3 feet 
high: leaflets linear, sparsely toothed ; upper axils bearing 
clustered bulblets: fruit (seldom matured) oblong, 2 lines 
long, with groups of strengthening cells beneath the ribs and 
smaller oil-ducts ; seed-section somewhat dorsally flattened. 
—Common northward. 

ae 

CYNOSCIADIUM DC.—Fruit ovoid, not flattened either 

+ xe gs (¢*) = oe (a) risy — S 5 3 ot 3 > Le 9 3 pee) QO ° he Me 3 pee = 09 3. =) & = go oO i 3 S a} 

line leaves palmately 3 to 5-parted: fruit a line long, con-— 
tracted into a neck at summit, with very prominent ribs an 
minute calyx-teeth (figs. 101, 102).—Wet ground, Arkansas, 
Alabama, Louisiana and Texas. Fl. May, June. — 

2. C.pinnatum DC. 1. c. Smaller (in var. pumilum Eng. 
Sometimes becoming cespitose): cauline leaves pinnately 
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divided into few distant segments, terminal one much the 

largest; radical leaves similar or often entire: fruit 1} lines. 

long, not beaked at summit, with less prominent ribs and. 
very prominent calyx-teeth (figs. 103, 104).—W ground, 
Arkansas, Indian Territory and Texas. FI. Apri 

DAUCUS Linn.—Fruit oblong, flattened dorsally : carpel 
with 5 slender bristly primary ribs and 4 winged secondary 
ones, each bearing a single row of prominent barbed prickles « 

oil-ducts solitary in the intervals (that is, under the secondary 
ribs), two on the commissural side: seed-section dorsally 

flattened, the face somewhat concave or almost plane (figs. 
105, 106).—Bristly annuals or biennials, with pinnately de- 
compound leaves, foliaceous and cleft involucral bracts, con- 
cave umbels (connivent in fruit), and white flowers. 

I. D.Carota LL. Stem bristly: ultimate segments of the 
leaf lanceolate and cuspidate: rays more numerous aS 
elongated than in the next (figs. 105, 106).—Naturalized 

2. D. pusillus Michx. Fl. 1 164. Stems retrosely papil- 

tion of carpel of same; fig. 93, fruit of Berula angustifolia; fig. 4: nad 
tion of carpel of same; fig. 95, fruit of Crantzia lineata; fig. %, see 
of carpel of same; fig. 97, fruit of Cicuta maculata ; fig. 98, section of : 

87,18 X 5; figs. 89, 91, 97, 99, 101, 108, 105 are <8; figs. 88, 9 95, 98, 
100, 102, 104, 106 are >< 25; figs. 90, 92, 94, 96 are < 40. 
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Plant Odors. 

ARTHUR J. STACE. 

In furnishing descriptions of plants to aid the learner in 
identifying them, the odor is an important element, but we 
often find it neglected. The cause of this neglect is mani- 
fold; the poverty of our language in affording names to dis- 
tinctions of odor, and the difficulty of determining what are 
the elementary odors, contributing to it, among other sources 
of embarrassment. The writer’s object is to offer a theory 

imnumerable compounds in a way which will lead to the for- 
mation of a systematic nomenclature. 

_ His theory is this: that, owing to the sympathetic connec- 
tion of the olfactory nerve with the nerves controlling the 
Organs of secretion and excretion, each elementary odor pro- 
duces a specific effect on some one of these organs and may 
be recognized by this effect. : 

hus, it is not only true that the alliaceous odor stimu- 
lates the lachrvmal glands, producing in sensitive persons an 
actual flow of tears, but conversely, if we find any odor that 
80 stimulates the lachrymal glands it is a proof that it contains 
the alliaceous element. : 

tmay be said that the odor of wood-smoke excites the 
lachrymals, although it is not alliaceous ; butit is not the odor 
of the smoke ; it is theimpact of particles of the smoke upon 
the eyeball that does it. Protect the eyes effectually against 
rh smoke and no such effect will be perceived from the mere 
Odor, 

Pe Beas earh( t=2 5 

Again, it may be said that the lachrymals may be excited 
by any odor that brings pathetic incidents to mind. The 
Odor of sweet basil, for instance, recalling the affecting tale 
ot **a pot of sweet basil,’ may make some sentimental young 
lady weep. But we are not concerned with the effects of 
“ssociation, where the nervous system is reached through 
the mind, but speak only of the direct, physical effect of 
dors. No one ever attributed pathos to an onion. aes 

or another example, the odor which excites the salivary 
glands is the parsley odor, an element common to the whole 
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cited by the smell of roast beef and a child’s by the mere 
sight of candy. But that is because the man wants to eat 
the beef, and the child to eat the candy. Now, when the 

smell of parsley excites the salivary glands, one does not 
necessarily want to eat the parsley. 

There are other appetizing odors, for instance, that of 
oak sap, which hangs around a saw-mill, but it does not 
excite the saliva. It stirs some of the deeper digestive fluids, 
probably the gastric juice. 

Opposed to this last is the nauseating odor which belongs 
to the order Solanacez. Lifting up tomato vines on a dewy 

and carnation. weet odors are destructive of appetite 
ou 
: fe ov eamabelaga nauseating. They must, therefore, have 
ne 

J} 

Opposite effect. Scarcely anybody will acknowledge that he 
likes the smell of musk, but nevertheless the perfumers regard — 
it as a principal source of profit. 

. here 1s a delightful fragrance belonging to flowers of 
widely different species which agree in having a waxy tes 
ure, a white color, and a disposition to open, or to keep 
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open, during the night. Such is the perfume of the tuberose, 
jessamine, white lily (L. candidum), night-blooming cereus 
and many others. Delightful as it is, its physiological effect 
is undesirable. It enervates the system, and sometimes even 
causes headache. Opposed to this is the bracing odor of the 
hop, found also in hemp, although in a less pleasant combi- 
nation. The hop aroma restores the balance of the nervous 
system, allays headache, and promotes a healthy, refreshing 
sleep. The absinthine odor of wormwood, chamomile, chrys- 
anthemum and many other plants stimulates the skin to 
healthy action, relieves fever and promotes perspiration. 

nd now, to test the practical value of the theory, take a 
plant, hitherto unknown, with a labiate corolla and didyna- 
mous stamens. Its appearance indicates that it may belong 

mistake peppermint for spearmint, much less for thyme, sage, 
Catnip or lavender. Then, are the other orders mentioned de- 
void of odorous species? Linaria is decidedly odorous, though 
by no means fragrant; Veronica, in some of its species, has 
a faint but agreeable smell, and Lippia citriodora a delightful 
fragrance. What common element is there, then, in the vari- 
ous odors of the Labiatz by which the species of that order 

may be generally identified? The epithet ‘* aromatic, 

This peculiar sensation is the effect of an odor common to all 
the Labiata. I have noticed it in Monarda fistulosa, a plant 

_ With a smell distinct from that of mint, owing to the pres- 
ence of a citric element which mint lacks. I have detected 
it beneath the honeyed sweetness of thyme and lavender, as 
Well as under the absinthine element in sage, and the scarcely 

agreeable geranium element in ground ivy. In some of the 
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Labiate, Teucrium for instance, it is scarcely perceptible, 
but there are exceptional cases. 

I would like to show that the characteristic element in the 
Cruciferae has an opposite or thirst-exciting effect, and to 
point out the effects of citric, amygdaline, malic, nutty and 
other odors, but enough has been said to illustrate my mean- 
Ing. 

BRIEFER ARTICLES. 

A Study of Silphium perfoliatum and Dipsacus laciniatus in regard 
to inseets.'—The upper surface of the leaf of Silphium perfoliatum near 

the axis is thickly set with small hairs. Their length is on the average about .17 mm. They are composed of four cells each having a distinct 

nucleus; the upper one is somewhat enlarged. Some of the hairs are 
colorless, while in some a peculiar brown substance was seen which was 
variously distributed, sometimes in masses at the top of the upper miei 
diffused through the upper cell, and sometimes through the lower ones 
as well. These hairs point toward the tip of the leaf. Similar hairs were 
found all along the mid vein, side veins and veinlets of the upper sur 
face of the leaf, and also on similar portions of the under surface. No 
difference was seen between these hairs and those near the axis, except 
that they were much more thickly set along a surface about an inch 
length at the base of the leaf. The leaf examined was about 20 em. 
lung and was typical. 

The brown material does not seem peculiar to the hairs. Upon the 

upper surface of the leaves were found some more very small pike 
composed of two cells, the upper very pointed, the lower one co 
and containing an onion-shaped mass of brown matter similar in appeat 

ance to that in the hairs. In the epidermal cells of the stalk were found 
‘similar masses, and some cells were completely filled with it. 

The cavities formed by the perfoliate leaves are very small and hold 
but a few cubic centimeters of water. They are full after any rain oF 
heavy dew, but are often dry before noon. If cups are dry at night they 
will be filled in the morning when there is a heavy dew; otherwise they 
will be dry. 

These cups do not appear to serve any purpose as insect on 
No insects were seen in any of the cups. This plant is not native here; 
and perhaps it does not show its full development with us. 

Is Dipsacus laciniatus insectivorous? To answer this question = 
the purpose of the following observations: 

It is well known the connate leaves of this plant form cups = 
leaves of this plant form cupY 

fk Read 
; at meeting of A. A. A. S., New York, August, 1887. 
? Lansing, Michigan, f 
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rounding the stalks, which most of the time contain more or less water. 

It has been suggested that the purpose of this arrangement is to catch 

insects for the nutrition of the plant. 
A microscopical examination of the leaf surface was made, to discover, 

if possible, any peculiar organs of absorption. Especially was that por- 

tion of the leaf explored that is much of the time beneath the water in 

the cups. On this portion of the leaf were found two forms of hairs. 

The more numerous were about .09 mm. long, with a club shaped upper 

portion upon a pedicel composed of a single cell. The upper part was- 

composed of about five nucleated cells; it was broader than thick, and 

seemed to be divided by a partition across the narrow way. These hairs 

were all inclined toward the tip of the leaf with the broad side toward 

the leaf surface, and were not very numerous. The rarer form of hairs. 

had a rounded head upon a pedicel of a single cell. The head was divided 

into a number of cells which contained no visible nuclei, but were gen- 

erally filled with brownish-green masses of granular matter. 

Other portions of the leaf were also examined, and upon the whole 

upper surface along the mid vein, side veins and veinlets, were found 

hairs similar in form to these and equally numerous. They were also- 

found on the corresponding portions of the under surface of the leaf. 

_ So far as special organs of absorption are concerned, that part of the leaf 

below the surface of the water shows no advantage over any other part. 

Twenty plants were watched carefully for two weeks, and during 

that time but few insects were caught, and those were mainly bees; the 

_Dipsacus depends mainly on the rain for its water supply ’ and sh 
little upon the dew. Some cups were thoroughly emptied, and os Hahase 
found that after a heavy dew there would be a little water In the as 
This would tend to replace that lost by evaporation, but this loss is slig 
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o : schizomycetes and saccharomycetes, from which, with the aid of an. 
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because the water is so well shaded from the sun. Upon July 20, there 

was a copious rain that filled all the cups, and it was five days before any 

marked diminution of the water was noticed. At the end of fourteen 

days many of the lower cups still contained water. The cups were found 

to contain from 300-to 600 ce, An average plant would hold about a _ 

liter, and a large plant as much as a liter and a half. 

It seems more probable that the object of the cups with their water 

is to protect the plant from crawling insects, which it does most effect- — 

ually. The blossoms are frequented by bees and other flying insects, but 

upon the plants are found no ants or other crawling animals. e 

hooked prickles so thickly set along the stems, and especially on the — 

stem just beneath the blossoms, are a perfect barrier against snails, slugs 

and such soft-bodied animals, while the water keeps away the hard- 

bodied insects. The flowers are not well arranged for cross-fertilization 

by ants, as the anthers and stigmas are raised so far above the throat 0 

the corolla that ants would not reach them easily and naturally. 

It is doubtless to the advantage of the plant that such insects be kept 

away, as they would take the nectar and yield nothing in return. - 

It is perhaps worthy of notice that no bridge is thrown across this 
moat until the falling flowers cover the surface, and then it is too late 

for them to be injured by marauding ants.—W. J. Beat and C. E. Sr. JoHN. 

Bud on a pear stem.—The 

base of the fruit. This singu- = 

: lar disposition is additional 

proof, if any were needed, that the fruit stalk is essentially a true stem 

bearing a transformed cluster of leaves.—L. H. Barney, JR. Agricultural e 

very successful, and may suggest something of value here. 
_ A few drops of fresh beer-yeast were shaken in a test tube = wel 

“ai fluid. . This, flowed upon sterilized plates, gave in twenty 

ours, at ordinary room temperature, a great number of Mens 
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nary dissecting microscope, it was easy to inoculate new cultures. The 
gelatine was of the ordinary composition in daily use in the laboratory, 
viz: ten per cent. gelatine, ten per cent. grape sugar, Liebig’s “ Fleisch 
Extract” added to give a yellowish brown color, and neutralized with so- 
dium carbonate. Such a mixture is solid at 25° ©. ' 

For further culture the isolated gelatine plate colonies were inocu- 
lated into sterilized solutions consisting of an extract made by boiling 
200 grams of yeast in a liter of water, filtering, and adding ten per cent. 
of grape sugar. In sucha solution an inoculation of a few yeast cells 
usually increased in from+twenty-four to forty-eight hours sufliciently to 
cover i 

white sediment. The cultures were most strong and active at the end of 
forty-eight hours. The supernatant fluid was then poured off, leaving 
the yeast deposit comparatively dry, twenty cc. of sterilized water added, 
and in this condition transfer to the sugar solution undergoing observa- 

extract of yeast as a nutritive solution, pure cultures were repeatedly ob- 
tained which excited as active fermentation as the fresh yeast from the breweries, a result not always obtained by the use of artificial nutritive 
solutions. The original gelatine plate cultures, on account of their rapid 
growth, were useless after thirty-six hours, and to avoid a constant re- 
newal of the process, as well as the introduction of different species of 
saccharomycetes, inoculations were made into gelatine tubes. The cult- 
ures thus obtained produced characteristic, elegant, ivory-white colonies of 3-6 mm. in diameter, and then further development ceased. In this 
state they retained their vitality, and were constantly referred to as a “ource of inoculating material for two months. Probably they remained 
“1gorous much longer, as saccharomycetes are well known to do, but at 
this time my need of them came to an end. a 

uch a dormant vegetative state might be favorable to the production 
of spores, which, according to the prescribed methods, I have had diffi- 
culty in obtaining. At least, for the object desired, the method given 
was found very convenient and successful_—W. E. STONE, Gottingen. 

The preparation of agaries for the herbarium.—It will be generally 
admitted that the wretched condition of most specimens of fleshy fungi in 
herbaria and published exsiccatz makes them practically worthless for 
Purposes of comparison and identification. The purpose of this note is 
‘0 call attention to a practicable process for greatly improving the quality 
of such specimens and so rendering them really valuable. ey 

In 1880, G. Herpell, of St Goar, Germany, { ei intl of his 

method for the preparation of herbarium specimens of fleshy fungi, and 
from 1881 to 1884 issued illustrations of his method in the form of four 

Small fascicles of Agaricini, under the title, “Sammlung priparirter_Hut- —__“Keicles of Agaricini, under the title, “Sammlung priiparirter Hut 1 
Das Pripariren und Einlegen der Hutpilze, Bonn, 1880. 

tion was easy, by means of a pipette. By this method, and the use of the 
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pilze,” certainly by far the finest exsiccate of this group ever distributed. 

A partial translation of his article was given by W. R. Gerard, in the Bull. 

Torrey Bot. Club for March and May, 1881. 

The writer has succeeded in simplifying Herpell’s process without 

much sacrifice of efficiency, and offers the following abstract of the 

method, as modified: The whole fungus is split vertically with a sharp 

knife into halves. From one half a thin slice is taken by a careful eut ae 

parallel to the first,and laid aside as No.1. From the other half the stipe 2 

is cut off close to the pileus,and gills and flesh are removed as completely sf 

possible f both pi and stipe, so as to leave only their outer surfaces 

intact. These shells of pileus and stipe are Nos. 2 and 3, respectively. 

The three preparations thus made are now laid, right side up, on a pre 

pared adhesive paper, covered with unsized muslin, and placed between 

driers of heavy felt paper, under a moderate pressure. 

Great care should be taken not to destroy any delicate portions of veil : 

-or volva which may be present in making the various preparations, ce 

which should show (1} attachment of gills and nature of interior of = 

‘stipe, (2) nature of top of pileus, (3) nature of surface of stipe and pres-, 

ence or absence and nature of veil and volva. Either of the adhesive Pr 

pers in use for strapping plants to the herbarium sheet serves excellently 

for this purpose, viz.: Dennison’s gummed paper or photographers’ albu- 

men paper. The latter, perhaps, gives rather better results. Driers 

‘should be frequentl y changed, and pressure should be secured by weights, 

not by screws. When the specimens are partly dried the muslin may 

be carefully rem wed; and when wholly dried they will be found to be e 

firmly attached to the paper, their adhesion to which has prevented the 

shrinking so prominent in the common method of drying these fung!. 
The paper is now to be cut away with knife or scissors close to the edge. 

of each preparation, which is then ready for mounting. No. 1is first glued 

to the mounting paper; then No. 3; lastly No. 2 is put on, overlapping No. 

3in such a way that the two together give a profile view of the living 

fungus, ; 

Spore preparations made in the usual way on adhesive paper are a 

manent, since almost any pileus has sufficient moisure to soften the gum 

or albumen, which dries when t!:e*pileus is removed and holds the spores” 
fast. This can then be mounted with the other preparation to complete 

the specimen. is 

Many little points will suggest themselves in carrying the process 
through, but the above is an outline of its essential features. It does not 

wholly obviate the necessity for colored drawings of the fresh fungus, but ; 
renders them less indispensable and makes the preparation alone ye : 

useful. The time required to make a good specimen is, of course, eo a 
longer than is needed to dry and press an agaric in the old way, ae 
less than that required for.a good specimen of a flowering plant, and 
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difference in time consumed by the two processes is not at all commen- 

surate with the difference in value of the results—Jas. E. HUMPHREY, © 
Bloomington, Ind. 

Plan for botanical laboratory.—The BoranicaL Gazetre for July, 

1885, published an outline course in plant chemistry. A laboratory desk 

arranged for such work was figured in the same journal for the following 

November... It is believed that the laboratory sketched below will be 

found convenient for the study of plant anatomy as well as of plant 

chemistry. 
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A, teacher’s private laboratory. 8B, small laboratory for speci : 

work. (, large spectroscope. D, balances; shelves above hold measur 
in 3 A rT. GAz., July g dishes. E, students’ working desks Hepes . of each set of four 

prackets are to be 
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placed alongside for holding pots of the plants that are being studied. , 

H, entrances to laboratory. J, doors to botanical garden. J, stairs to ey 

gallery above. L, drying oven; the water is also distilled here. 4M, in- 

struments for taking melting and solidifying points. NV, combustion 

furnace. 0, closet for supplying the chemicals on the students’ desks; 

one side has the following for organic work: petroleum spirit, ether, ab- 

solute alcohol, chloroform, carbon bisulphide, benzole, Meyer’s solution, 

gold chloride, Fehling’s solution, gelatine, milk of lime, carmine, mount- 

ing material; the sre side holds the usual re-agents for qualitative and 

quantitative analysis. hood for generating H,S and chlorine. P, lect- 
ure table; behind isa BE board which may be pushed down and leave 

white walls for receiving pictures from stereopticon at T. @, chairs with 

desks for taking lecture notes. J, table for distilling apparatus; pulleys 

to be attached to the condenser for purpose of convenient adjustment. 

S, mills and mortars. V, gallery, indicated by dotted lines; ! is the li- 

brary, IT for storing chemicals and apparatus, III herbarium; one side is 
for dried, the other for alcoholic, specimens; shelves can be drawn out to 

support: specimens during examination; the cupboards below hold 

presses, herbarium paper, etc. X, green-house for the study of plant _ 
physiology. YYY, shelf for growing plants, a certain portion being set 
aside for each student’s use. A pneumatic trough, 7ZZ, runs around 

exposed edge of this shelf. Gases to be employed in experimenting 
upon the living plants are brought from the main laboratory through 

tubes. The trough may be covered and made to furnish a support for 

ae while applying electricity, heat, ete. 

n arranging this laboratory, the object has been to bring everything 
neds that could be needed in the study of a plant. Too muc 
not be said against teaching any natural science so as to make the stu- 

dent feel that — cuts a natural object into parts.—Litiie J. MARTIN, 
Indianapolis, de 

Proliferous fangi.—My attention has 

been called this season to several p = 

liferous fungi belonging to Agaricini. — 
On the top of the pileus appears @ Se 
ondary pileus, which is reversed, bear- 
ing the gills on the upper side. Aspec- 
imen of Lactarius cinereus bees” i 
me has a secondary pileus which 18 ‘0 — 

a in the center of the j primary one. It is roncly soliouonl and sessile. 

he gills are borne on the inside, being exposed only by a small sc: a 
at the top as shown in'the cut.—F. L, Harvey, Orono, Me 
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EDITORIAL. 

It 1s customary to speak of the botanical work constantly issuing 

from the German laboratories as representing the highest attainment in 
botanical activity and accuracy. In a contrast with German botanists, 

American workers are placed in an inferior position in the estimation of 

the botanical world. The first statement is undoubtedly trie, while the 

second is no discredit to American botanists, as we desire to show. Bo- 

tanical activity and botanical ability were never greater in this country 

than at the present writing. The older botanists add to long lives filled 
with most enduring work an abiding zeal that associates them with the 

youngest workers, while an abundance of strong new blood gives promise 

of a most vigorous development. It is no lack of ability among Ameri- 

can botanists that ranks them below their transatlantic brethren, but lack 

be considered the necessary foundation for every botanical position 

from which original investigation is expected. In fact, the -investi- 

gator, with his lecture room and laboratories should be considered as a 

part of the equipment of a botanical garden. It seems to us that this is 
the imperative need of American botany. It need.hardly be said that 

such an equipment includes the element of time which will make inves- 

tigation the chief thing and teaching incidental. Our appeal, then, is for 
friends of American botany to establish botanical gardens, and . endow 

them that they will not only become seats of botanical investigation, but 

also inciting causes of similar institutions every where. 

.A CORRESPONDENT of Science asks if the trumpet-creeper 18 polson- 

ous. Such a query might be raised about many plants generally regarded 

as innocuous. Rhus poisoning is taken as the standard of comparison, 

‘In which the virulent effluence is potent enough to affect specially sus- 
ceptible persons through considerable distance, and a far larger east 

be ted and harmless plants 

a 
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the large white lady’s-slipper (Cypripedium Se a plant to be 

avoided; and the absurdity of the notion in the opinion of the other 

members of the class did not in the least oie her positive assertion 

of its poisonous qualities. It would be a curious and, withal, an inter- 

esting inquiry to trace upand catalogue such experiences and to investi- 

gate the nature of the poisoning, if such it be. The subject has consider- 

ns of the indefiniteness and evasiveness of the ghost, haunted-house 

mesmeric questions now being investigated by the society for psy 

chiéal research, and it may be doubted by some if the results of the in- 

quiry would be any more valuable.. There is, however, the substantial 

question of rhus poisoning, whose etiology has not yet been settled, to 

afford a point de résistance, and when that is fully elucidated the more 

obscure cases may, to some extent, fall easily into place. Even a knowl- 

edge of the extent of the subject would have a value. 

OPEN LETTERS. 

6 saa botanical work. 

begin ; or, perhaps, 1 
ae which is too large for them, or one which has already th: 

oe ‘wrought out, so a their ek prptite none but themselves. *" 

oss 
Minas oP it seems to me, a orsal scheme ‘might be aie so wail : 

i ae this wasted or isapplied talent might be turned 
ects Astronomers are organizing for the erate andy mila : 

organized for the parvo of furthering botanical caeaee in & 8 
ner? E. S. Ba 

go, Til. 

Crackling sound of Utricularia. 

to ask an explanation of the rape grins 
duced by 0 tricntate vulgaris when it is disturbe dior 

pposed it was to be heard only from fronds son bat pet 

old ee fill Pe ad ones filled with sacks, still in the water, are disturbe 

sound 1 
bine 
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plant must rest some time before a second disturbance will produce 
D. 8. KELLICOTT. 

Bees mutilating flowers. 

ing to me, having been interested in me subject myself. I believe 

it is considered safe to plant two colors of balsams (Impatiens balsam 
in adjacent rows without their mixing. i ied to take it for 
granted, I sought the reason. Upon examination I found the anthers were 

closely pressed to the stigma, thus insuring self-fertilization without any 

outside help. Also, as the flower became double, the opening to the spur 

was entirely closed by petals. Humble-bees, in seeking for honey, were 

saw one visit the inside of the flower nor puncture a spur that had been 

€ai ower. 
Humble-bees, in getting the honey from Salvia splendens, enter the 

calyx and slit the corolla. This isa very interesting subject,and any one 

observing anything bearing on the subject would do well to make notes 
and send them for publication. E, 8. MILLER. 

Wading River, N. Y. 

CURRENT LITERATURE. 

Fossile Pflanzen aus der Albourskette, von Dr. A. Schenk. Bibliotheca Bo- 
tanica, Heft 6, 4to, pp. 14; pl. ix. Cassel : Theodor Fischer, 1887. 

The Albourskette, the locality from which the fossil plants herein 

abad, who submittted a small collection to Dr. H. R. rt for exami- 
nation, From this material Dr. Géppert identified (Schles. Gesell., 1860, 

re cycads. 

ons, Dr. Géppert 

coneluded these plant-bearing beds to be of Liassic age. Later Eichwald 

colleted from the same locality the species mentioned by 

disposal of Dr, Schenk was collected chiefly by Herr Tietze, 
Cinity of Hif, near Kaswin; from Tasch, which is between 

Asterabad; and from Mt. Siodshur, near Ah, This material was much 
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more copious than any that had previously been examined, and from it 

he was able to identify 28 species, of which number 4 proved to be new ee 

to science. No dicotyledons are of course represented, the species being 

distributed among the various divisions as follows:  EHquisetacew, 2; 

ilices, 8; Cycadacex, 12; Cuniferx, 6. The most valuable part of the 4 

paper is the interesting comparison made between this flora and that of 

Franconia, Scandinavia, and Tong-King, India. Of the 28 species found 

in the vicinity of Hif and Tasch only 7 are peculiar. Of this number 10° 

are found in Franconia, 12 in Scandinavia, and 6 in Tong King. This 

shows that the flora of these localities, widely separated as they are ge0- 

graphically, was nearly or quite synchronous, another argument pointing 

to the wide geographical distribution of the early floras. The American 

plant-beds which furnish a flora most nearly related to that of the famous 

Franconian beds are the older mesozoic of Virginia and the so-called 

triassic of Emmons, in North Carolina. From these considerations Dr. 

Schenk decides the age of these beds to be rhetic, placing them lower, 

it will be seen, thin any of the previous investigators. The abundance 

of ferns and cycads argues for this flora a tropical temperature. Each 
species is carefully described and discussed, and in most cases fully illus- 
trated.—F. H. Know tron. 

~ 

Sylloge Fungorum omnium hue itorum. igessit P. A. Sac- 

cardo. Vo Bagh Thee Pan ceepibes auctoris; 1887- 
8°. pp. 1146. 

The fifth volume of Prof. Saccardo’s great work, Sylloge Fungorum, 

will be gladly welcomed by all students of the department of mycology 
to which it pertains. Though devoted to a single family, Agaricinew,1 
is the most voluminous one of the series yet issued. Its 1146 pages COP 
tain descriptions of 69 genera and 4639 species. The original design of : 

the work, as the author remarks in the preface, being to collect and sy* 

tematically arrange published descriptions, no attempt has been made ont 
elucidate synonymy or to suppress invalitl species. Here is 4 vast an 
difficult work for some one yet to undertake. It is gratifying to note 
that the spore characters have been so generally introduced with the 
descriptions. While the main features of the Friesian system of arrang® 
ment have been followed, some notable changes have been made. 

The sections of the family are still based on spore coloration, but? 
an amplified sense. The section Leucosporse has been made to include 
Hygrophorus, Lactarius, Russula, etc.; also, such genera of tough maF 
cescent species as Marasmius, Lenzites, Lentinus, etc., though th 

i aces. The third 

ae Melanosporse, includes the Friesian Pratelli and Coprinaril 
optinus and Bolbitius, thus reducing by one the old sections. 

The subgenera of the vast genus Agaricus have been raised 1 it 
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rank of genera, and Agaricus includes only those species formerly placed 

in the subgenus Psalliota. Whatever may be said of the characters on 

which these genera are founded, this arrangement is certainly more con- 

venient. 

he exannulate species of Amanita, corresponding to section B of 

Fries, constitute the genus Amanitopsis, and in like manner the annulate 

species of Paneeolus become a genus Anellaria. The same distinction, 

however, has not yet been accorded to the annulate and volvate species of 

Coprinus, though logically it would seem to be required. 

Of course, there are'a few omissions, but these can easily be excused 

in a work so vast. Students of this branch of mycology will find the 

volume a most useful, convenient, and even indispensable one, and will 

be very grateful to Prof. Saccardo for giving them such a vast amount 

of solid mycological literature in such a compact, systematic form, at the 

comparatively low price of 72 francs.—Cuas. H. PEcK 

A Course of Practical Instruction in Botany: Part II, Bruophyta- Thallophyta. 
By F. O. Bower, D. Sc., F. L. S., and Sydney H. Vines, D. Se., F. R.8., 
F. L. 8. Macmillan & Co.: London, 1887. 12°, pp. 144. 

The first part of this work, embracing the flowering plants and vas- 

cular cryptogams, was issued over two years ago, aud noticed in this 

journal for May, 1885. The present part, entirely from the pen of Dr. 

Bowers, as we learn from the preface, completes the work with the same 

admirable features displayed in the first part. It is unnecessary to repeat 

here the general comments and criticisms made upon Part I in the ear- 

lier review, as they hold equally good for all portions of the completed 

work, 

For mosses and liverworts under Bryophyta three types are used, 

Polytrichum, Sphagnum and Marchantia. The Thallophyta are divided 

into alge and fungi. Sixteen types are used for the alge, of which the 
first three are salt water forms representing the red and olive-green sea- 

weeds, and the others are fresh water forms, the number permitting quite 

a range of well selected types. The fungi are illustrated with ten types, 

beginning with the common mushroom, Agaricus campestris, and con- 

tinuing with the wheat rust, Puccinia graminis in its various stages, the 

cup fangus, Peziza, a lichen, Parmelia parietina, ergot, several molds, the 
white rust on Capsella, and Pythium DeBaryanum. 

The selection is to be commended, and the treatment also, with some 

slight reservations. This stricture refers chiefly to the occasional lack of 

sufficiently explicit directions, in order that the learner may not £0 

astray or become hopelessly lost in demonstrating difficult points of S'rhe 

ture, or in attempting to tind the more obscure parts referred to. Muc 

Is left to the ingenuity of the pupil, or the help to be obtained from a 

master, ‘ 

For advanced pupils, especially those under good supervision, - 

Work will prove most serviceable. The directions for studying the life- 
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cycle of the lower furms, in the cases where it can be done to advantage, 

is a valuable feature. 

Comparative Morphology and Biology of the Fungi, Mycetozoa and Bacteria, 
By A. DeBary. Translated by Henry i’, Garnsey, M. A; revised 
by Isanc Bayley Balfour, M. A., M. D., F. R. 8. Clarendon Press, Ox- 

A faithful and adequate translation of this invaluable work on fungi 

and fungoid plants places the important facts pertaining to their physi- 

ology, structure and classification within easy reach of every English 
botanist. A feature that characterizes the work above all others on the 

subject is the broad and philosophical treatment, giving not only a con- 

nected view of the whole field, but a systematic arrangement of the sub- 

ject matter based upon ample knowledge and sound deductive reasoning. 

The title indicates the scope of the work, the lichens being included 
with fungi. The course of treatment for the fungi is as follows: general 
histological characteristics of hyphe and growth forms; forms of the my- 
celium ; formation and dissemination of spores; systematic and compar- 
ative account of the several groups, the principal ones being Perono- 
Sporew, Saprolegnieze Mucorini, Entomophtl ,Chytridiez, Ustilaginee, 
Ascomycetes, Uredinez: and Basidiomycetes, covering over 200 pages; 
Spores and their germination; conditions of growth; and parasitism, in- 

Ueber die Bildung der Knollen. Physiol ische Untersuchungen von Her- 

mann Véehting. (Bibliotheca at sk Heft 4.) Theodor Fischer assel, 1887. 4°, pp. 55. Illustrated. 
j This memoir forms the fourth number of the Bibliotheca Botanic under the editorship of Drs. Uhlworm and Henlein. It deals with = 
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investigation into the action of light, moisture and gravitation upon the 

production of tubers, especially those of the potato; or, as the author has 

concisely stated it in the first sentence of the introductory chapter, “ The 

subject treated in the following pages is the problem, what causes deter- 

mine the position and growth of tubers.” The potato was used for most 

of the experiments, being especially well adapted for the purpose. Be- 

sides the potato, Helianthus tuberosus and Ullucus tuberosa, the latter a 

South American esculent, were studied as examples of annual tubers, and 

two species of Begonia for perennial tubers. The author refers to de 

Vries’ memoir (Landw. Jahrbiicher for 1878) for a critical review of most 

of the literature pertaining to the subject. 
The variety of potato chiefly used for the experiments is one not 

commonly grown in this country; it is known in Germany as the “six- 

weeks potato,” in France as “ marjolin,” and its peculiarity consists in 

usually producing a thick leafless growth at one end during the period of 

rest, being the expansion of the terminal bud. 

By many ingenious experiments it was established that light exerted 
a retarding influence upon the growth of the tuber, and that a certain 

range of temperature was also desirable. Tubers may occasionally be 

produced above ground in the light, as is known not only from casual ob- 

servation but as proven by earlier investigators. The author showed from 

is own experiments that the potato stem is verticibasal; that at its base 

it normally produces, besides the roots, the tubers, and at the apex the 

foliage. When a plant is grown from a reversed cutting, the tubers are 

produced upon the proper base of the stem, which is now above ground 

and in the light. Tubers can also be produced above ground by using a 

cutting which has only part of one internode sunken in the soil, so that 

no node is below the ground to give off subterranean stolons. Another 

method is to start the tuber, and when the roots around the base of the 

shoot are of some length, to remove the old tuber and leave the stem en- 

tirely above ground but with the roots in the soil. The base of the stem, 

which is now above ground, produces tubers. Tubers formed above 

ground are small, but it was found that if the light was excluded from 

such a tuber it grew to the usual size. 
pace does not permit a further mention of experiments or even & 

ull statement of the results. It must suffice to say that the author con- 

cludes that the position and the growth of the tuber and the deposition 

of starch in the same are separable processes; that gravitation has very 

little or nothing to do with determining the position of tubers, but that 

it depends for the most part upon internal causes ; and that light has a 

strong retarding power on their development. 

The work is an excellent example of physiol ogical research carried 

on with inexpensive apparatus and without the employment 
scope. 

of a micro- 
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- NOTES AND NEWS. 

daha Hueco Losxa, a Hungarian lichenologist, died at Budapest 
September 

B. "Gal ALLOWAY, of Missouri, has been appointed paneer in the my- 
cological section of the Department of Agriculture at Washington 

D. Branpis (in Nature) says ae the principal garden roses cultivated 
in Europe and in dia may be traced to Western Asia an ina. 

Pro M R. DupLey, sivas tra vaittes through parts of Germany 
and Swit sonia; is begun his studies for the winter in De Bary’s labo- 
ratory at Strass 

R. VASEY’S report for 1886, as botanist to the Department of Agri- 
cultare, has been distributed in the ag rm of an author’s edition, consist- 
ing of 27 pages of text and 21 plate 

Epwarp L. GREENE, in Torrey Bulletin, says that Nelumbo of Baillon 
has precedence oe ‘Nelum bium of Willdenow,. and that Nelumbium 
luteum should be Nelumbo lutea Baillon 

: each NT ee Jamaica offers a prize of £100 for the best prac- 
tical elementary text-book of lie ape tig ceo foo re. mae e are sent to the Government of Jamaica on or before August 1, 

In bs rnal of Botany for Sak Arthur Bennett deacsiban a pi 
Potamogeton from Mexico (P. ae ee incidentally remarks 
fe Claytonit moa should undoubtedly be P Pe ce us Willd. 

Dr. S STURTEVANT resigns his position as director of 
New York Meveultueg Experiment Station at sia close of the year, an 
by ee be succeeded by Mr. Peter Collier, well known 0 a work on sor- 
shu 

A eas of over uate hundred determinations of Sap eas son 
ing some new specie y Leo Lesquereux, prepared for publicati F. H. Knowlton, = been distributed as an excerpt of the Proceeding S. National Muse: 

Dr. Gray sia ‘wile have returned fron their six months absence . 
Europe in good health and spirits. The results of this visit will frp tr 
Poly Laide needed and long-looked-for volume on North A was 
olypeta 

Is Bulletin of the Torrey Botanical Club for October, Dr. T. ae Allen describes nee new Characeze (with five plates), two of which be lee this country, y pella Macounii from Niagara Falls, and Nite Morongii foi, Nantucket, 
tebe KE’s ie par Desmips, which has been issuing in parts, ied by leted. It contains 370 species, which is 160 less than record oe Mr. olle for the United States. The bound volume is sold for two fests 

pe guineas, about $13 3123. It is illustrated with sixty-six col 

In i STUDY of North American Umbellifere rr. peer 

in naming. hey offer to name and return any collec "igs of Umbellifets from North Ameri rica, and attention is called raf the ie that me 'g specimens are usually n necessary for accurate ceterminatiall 
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Witt. THRELFALL is at work upon the gentians, and hasasked Amer- 
ican botanists to assist him in procuring plants, seeds, or dried specimens 
of our species. He offers to exchange or purchase, and will send a list 
oi desiderata upon > cee “His address is Hollowforth near Preston, 
Lancashire, Englan 

D as late as Tuly 29 has been received from Dr. G. M. Dawson’s 
party exploring the Yukon district. Oaly the great growth of sphagnous 
mosses and the abundance of reindeer moss give the country a different 
Se ieeteda tr rom that of British Columbia. Pats speak of sometimes 
struggling through tangled woods knee-deep in . 

RECENT W ec fei the root swellings and ror bacteria-like con- 
tents in the Legum and other plants are reviewed through eight 
= ot the Bulanisches “Centralblatt “(Ba. 31, Nos. 10 and 11) by ae Paul 

No reference is made to articles in Panel although such 
rie ‘ee published bork | in England and this country. 

TRIBUTION of rust exsiccati will shorty be begun under the 

ttle: Hate Uredineen, to contain the different stages, 2 nations uredo, 
teleutosporic, and the forms upon all the diferent 7 reach A . It will 

appear in fascicles of fifty numbers, at nine marks Address P. 
Sydow, _Hinegpagtondi si periey, apltantraag 3, sere 

per cent. of ordinary muriatic acid is added. In a few minutes a rose- 
violet color ee which increases in intensity for half an hour. 

In the 
of several well known trees. Pinus 8 po onderosa, var. scopulorum Eng., he 
found as far east as the 100th Oe ai along the “piufis of the Niobrara 
river, ith it grows Juglans nigra L., whose range is thus ex- 
tended westward to the 1 100th inecidion. Ostrya Virginica ool also ob- 

Served along the Niobrara river and in the Black Hills of Dako 
THE TOMATO DISEASE — “ black spot,” caused by Cl ae. Ly- 

Cond sici Plowright, seems to have become very virulent in England. The 

«nega and green, and thus gains access. The pee ton pansoied of 
© apex of the fruit is one of the peculiarities of the 

, THE HERBARIUM of H. H. Ba beock, si ae a une prepared 
ist of the plants of Chicago and vicinity some fifteen years ago, was re- 
eos sateen to the Northwestern University at Evanston, Ill., by his 
“dy It contains over 10,000 species. The herbarium of E. R. 
ennai of “Hartford, Conn., deceased, containing about 2,500 species, 

versity a ap ee ee from Cuba, has been presented to Brown Uni- 

N American Garden, Prof. L.. H. Bailey, Jr., discusses the i ope of 
ization. The term he restricts to the operations of man in habit- 

a change in the eythwres plant; 2. Through a variation in 
hs moditication or variation in constitution 

bit are separately nonaaeeed 
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and other bulbous and tuberous plants, by Dr. J. H. Wakker, has recently 
been distributed. Dr. Wakker was employed by the General Union of 
Bulb Calturists of Holland to investigate for three years (1883, 1884, 

much delayed in the printing, contain valuable information based upon 
careful research. - They are written in the Dutch language 

numerous protracted investigations on which the work is based, and 
which give it its special value, but which can not be invariably brought to 
an end at stated intervals 

THE UNIVERSITY at Graz, Austria, is to have a botanic garden, th e rs A of $23,000 having been appropriated for that purpose. The Botan- pe : ; 

arden at Leipzig cost $125, ),and that at Strassburg about the same. 
t will permit the erection of a small garden house and a green-house, but there can be no lecture rooms, no offices and rooms for investi tors 

and no place for students, although the latter are now recognized a8 4 necessary adjunct to a well-ordered botanic garden. : 
_ FRIEDRICH T. KvueEtzina, the learned algologist, will complete his eightieth year on the 8th of December next. He was one of the first to 

many profound researches, and his systematic works the alge Z 
re are still standard. It is proposed fer him on his eightie ; 

a Some mark of public recognition and gratitude for his ontne 
se 

E Kew B 
of the onion disease at Bermuda, caused by Peronospora Schleidenrana De 

= y dews or rains, followed by warm, moist, calm weather, absence of direct sunshine and ould winds. ’ ‘The life history of the fung! CR arrea ere 6 

asexual and sexual spores. Itis suggested that onion plants should bea 
ie to prevent eprealings et # eoaied 

mned. Diseased plants may De NS” with a mixture of powdered sulphur and freshly barat quick-lime, ws 
sprayed with a weak solution of iron sulphate. In both cases the fungu® 
is destroyed without injuring the plant. 
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VOL. XII. NO. 42.—BOTANICAL GAZETTE DC. 1887: 

Three nuclei in pollen grains. 

BYRON D. HALSTED. 

(WITH PLATE XVI.) 

_The pollen under consideration was obtained by placing 
twigs of Sambucus racemosa in a tall bell jar of water on 
March 3d and keeping them in a warm sunny room, The 
€xperiment was begun primarily to illustrate to students the 
effect of coating the cut surface of the severed twig with 
asphalt or a similar substance impervious to water. There 
Were four similar twigs, each eighteen inches long, placed 
In the water. Two of them had. their cut surfaces coated 

‘with varnish, while the remaining two were set in the liquid © 
With the freshly cut ends fully exposed. The asphalt used 
Was that employed for cementing cover glasses to the slides 
in making permanent microscopic preparations. The buds 
upon the stems having free cut surfaces quickly began to 
enlarge, while those of the twigs that had received the var- 
nish did nothing more than slightly swell, and never produced 
a 
teristic foliage, and at three of the nodes flower clusters of 

upon the shrubs several weeks later in the season. 
‘hen viewed dry, the pollen is about twice as long as 

broad (20 » by 40 »), and exhibits three dark lines or sutures 
Which run lengthwise of the grain. The appearance of the 
dry grains is shown at a@ in the plate. All the illustrations 
were drawn with the camera to the same scale, and are mag- 
nified two’ hundred and eighty times. To the left of Z are 
two grains showing the surface of the dry grains. The 
€xtine is marked with faint irregular lines, resembling a net- 

ork of minute cells. This slight obstruction to the view 
‘maa disappears when water is added, and at the same 
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the original tripartite nature. When treated with a mixture 

of half water and glycerine the nuclei are easily seen. On 
the right of # are three grains; the upper one shows an end : 

view with the three division lines of the grain. Below this | 

are two grains in which the nuclei are evident. ‘There seems 

to be a nucleus for each third of the grain. After pollen has 

been in pure glycerine for two days the grains become plump 
and the contents are nearly colorless, except the nuclei, 

which are large and well defined. Three such grains are 

shown at c. In many instances the nuclei seemed unite 
by their ends, while in others all three were evident. 

For germination fresh pollen was placed in a ten per cent. 

solution of cane sugar in one of a nest of porcelain macerat- 

ing dishes, and forty hours after the tubes were of the 

lengths indicated in the plate. The earlier stages of gel 
mination are shown at d. Usually there was a single tube, 
but occasionally the tube branched as it issued from the 

grain. In some cases there were two points of departure, RP 

shown near @ and at 4. The course of the tube was rarely 
in a straight line, but instead became much twisted and con- 

torted during the early part of its growth. Afterwards it 

expanded into a swollen tip as at e, where there is a strong 
tendency to fork at its enlarged extremity. To the left of 
is a tube which makes a sharp twist near the middle and aft- 
erwards swells into an Indian-club-like tip. 

The coloring substances which proved the best be the 

were drawn from eosin-prepared specimens. f 
methyl green recommended by Dr. Strasburger proves 58 very little service in comparison with the azo-rubin. oe 
latter substance almost instantly developed a deep bloee 
color in the nucleus, while the remaining portion of the eit 
toplasm was left of a lighter hue. eh fresh /bservations were repeated from day to day ie of specimens dipped from the culture dish, and the presence In 
the three nuclei was demonstrated in hundreds of cases- uld fact, in nearly all long tubes the three blood-red bodies We ny 
appear upon the application of the coloring reagent. a east imstances the three nearly equal-sized bodies were fo 
after all else in the tube had disappeared. 
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2 . . 
: ys iapelanaa of teachers who give laboratory instruction 

1e exceedingly easy way in which an unlimited 

supply of materi i = Able em was provided for this study. A thoroughly 
porcelain dish three inches in diameter and a quarter 

th rj 1 aan wees speaks of only two nuclei, one of 

tt hin oa a y larger than the other. 

Shai d SR ae 3 7 
Baswer. 3 fe otis but two nuclei. 

“a8, pod oer later works, the larger is called t 

. ith the case in hand the nuclei are all of nearly 

equal si i i qual size, As a rule they pass out into, the tube early in 
d in the lower 

nt, 
When only 
one was fre- 

he vegetative 

may undergo a 
t of the pollen 
wo nuclei were 
ir slender tips, 

plate. 
f teachers of physiological bot-. 

his Newe Unter- oe 

['Stras 
a aaewececcan 

fuehiengen hens describes and figures pollen grains with three nuclei in 

2 ne 
3 . peg s Physiological B

otany, p. 428. 

‘ . spores of Tradescantia Virginica. 

88 of Fertiiization in Campanula Americana. 
- 

Bort. Gaz. XI, p. 10. 

Bor. Gaz. X, p- 349. 
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any is again called to the very easy manner in which a large 
supply of germinated pollen was provided for the study here | 
outlined. The same method has proved successful in several 
other cultures. 

Fertilization of Calopogon parviflorus Lindl.’ 

CHARLES ROBERTSON. 

about the same level. The lower project strongly from the 
labellum, and many of them are fused together, especially 

column, The broad, slightly upturned wings of the column 

Keep the body from passing to either side, and so require ¥ 

1 Kindly determined b Dr 
prag : 

. Sereno Watson. For an interesting account 0 phology of Calopogon and a figura of C, pulchellus, see Goodale & Poe a Flowers,” pp. 73 and 85, and pl. xiv, ee 
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the exact spot which struck the stigma in the first place. 
When the insect visits another flower, the part to which the 
pollen is glued comes down upon the stigma. 

Cross-fertilization results from the fact that the stigma is 

labellum, and from the fact that only two or three flowers 
are open ata time. Guignard’s? opinion, that cross-fertiliza- 
tion is not so well assured as in Pogonia, no doubt, rests on 
an erroneous view of the floral mechanism. 

here is no nectar. If there were any real source of at- 
traction about the crest, small insects which are not heavy 
enough to depress the labellum would be the only ones to 

lictus, which visited the flowers, had their pollen-carrying 
hairs well filled, showing that they were on pollen-collecting 
expeditions. On the other hand, butterflies, whic 
visit flowers for pollen, paid no attention to the crest, but 

nard* saw a bumble-bee light upon the column of C. pulchel- 
lus, no doubt expecting to find nectar, while one which I 
Saw pull down the labellum had pollen in her baskets and 
evidently mistook the hairs for stamens 

ers a most convenient stage while sucking the sweets. 
Then the anther is behind them and the pollinia must become 
attached to their legs, as is the case with the milk-weed. 

But he did not see the thickened parts punctured by any in- 
_ S€ct, nor did he find pollinia on the legs of any. The thick- 
ened base of the lip seems to be intended to keep it from 
bending below the hinge, and that of the column to support 

the weight of an insect which falls upon it. From Guig- 

“Insects and Orchids,”’ J. A. Guignard, 16th Annual Report Bo Fe eit tae 
2 

-. Tn the 17th re = ive inte! ‘port of the sam», p. 51, Guignard gives an in 
lerteation of the Cypripedium spectabile by Megachile melanophaea. 

* Loe, cit, 39, “ is 
4 

cit. 43. 
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nard’s account, the labellum might as well have no hinge, 
and the crest would do as well if it were a bright spot on the 
surface. 

The Rey. A. B. Hervey’ also takes it for granted that the 

pollinia are fastened to the under side of insects. 
When I first noticed the curiously hinged and crested 

labellum it occurred to me that Mr. Darwin would say that 
here was the place to look for an explanation of the flower,’ 
and I soon formed the theory which I succeeded in verify- 

ing. On relating my observations to Professor Trelease, I 

found that he had held the same view of the flower, and had 

corresponded with Dr. Hermann Miiller on the subject. At 
my request, Professor Trelease has furnished me with the 
following note: ‘Briefly, my idea of Calopogon was that 
the weight of the insect visitor must bend the labellum so as 
to bring the bee’s back against the column, thus enabling it 
to effect pollination—a view that Hermann Miiller wrote me 
was the only plausible one he could get from my sketches 

and notes: but it was never demonstrated in the field.” 

Calopogon is one of a few flowers which move the insect 
toward th@ stigma. In Pterostylis,” the labellum flies up 
elastically and imprisons the visitor in the upper part of the 
flower, and the insect strikes the stigma in escaping 

ei f nectar, is no expenditure in keeping up a supply © 
and the flower, although requiring a smooth insect of @ Cel 
tain size and weight, suffers nothing from the visits of those 
It can not utilize. ; 

hen, there is no delay caused by the insect waiting to 

suck, but, as soon as it lights, it is thrown down against be 
stigma. This occurs so quickly that, while standing with 

the bee itself, or by surrounding objects, he could not dto 
better spot than the place where the flower is adapte@ 7 

5 “* Wayside Flowers and Ferus,”’ 
®Under Mormodes i ss ili i 8 ignea, © Fertilization of Orchids,’ 216, Mr. D poche me twelfth trial f ws in despair, The strange position of the retina Paoek id the column, ought to have shown me that here was the a rno paces, Thin pain went the notion that the labellum was thus pleco a 1 

derstand the structure of the rhe peat and for a long time I comple 

Loc. cit. 86, 7 Darwin, loc. ci 

\ 
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fasten it. Mr. Darwin‘ has observed that absence of hair on 
the tongues of Lepidoptera and on the faces of Hymenoptera 
has led to the more usual adaptations, and sparseness of hair 
has its influence in this case. Species of Augochlora are the 

pollinia; Syrphide: (9) Mesograpta marginata Say, not 
Dr. 3 We 

Notes on Umbellifere of E. United States. VIII. 

JOHN M. COULTER AND J. N. ROSE. 

al and intermediates prominent and . 

107, 108).—Smooth branching annuals, 
With finely dissected leaves (filiform divis- N by, 

lons), and white flowers. Fl. June toOc- 
tober. ue 

2 Co ie 

rie 

1. D. capillacea DC, Mem. Umbel. 38. 
t. 8. Umbels 5 to 20-rayed; involucral 
leaves (filiform) usually cleft or parted ; ; 
ne 

5 Loe. Cit. 72, 
eal of the bees are females. _ “Section of carpel of Eryngium diffusum X 40. 
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involucels more or less prominent.—Wet ground, Massachu- 
setts to Florida, and westward to the plains. Runs through 
many intermediate forms into the 

Var. Nuttallii, with umbels 15 to 30-rayed, involucral.) 
leaves usually entire, and involucels minute (D. /Vuttalla 
DC.).—In the lower Mississippi Valley. 

Although var. Nuttallii is set apart as'a variety, it must 
be understood to include only extreme forms. ere are 
many forms which intermediate and combine the characters of 
the species and variety. The number of rays is very incon- 
stant, while the involucral leaves are frequently cleft and 
entire in different umbels on the same plant, and the involu- 
cels may be as prominent in forms which are var. Nuttallii 

In every other respect, as in true D. capillacea, or they may 

e very minute in the species itself. Fruit characters entirely 

fail to give any distinction. As for the form called D. capil 
lacea, var. costata DC., we are at a loss to discover even any 
varietal characters. In a large series of specimens so la- 
beled from different herbaria we fail to find the slightest dis- 
tinction from D. capillacea; and if there is a var. costata we 
have never seen it, nor is it known to our best collectors. 

The two following genera have been referred to Apium 
L.: Leptocaulis by Bentham and Hooker, and Ammoselinum. 

by Gray. The general habit of the plants and the size of 

a~study of their fruit structure reveals differences fully as 
great as obtain among other genera of Umbellifer& as at 

present considered. In fact, a glance at the figures repr 
senting these two genera and Apium on plate xvii will show 
a diversity of fruit characters greater than exists among any 
other three allied genera we have figured. Including hes 
three genera under one would be entirely inconsistent with 

the definition of other genera of Umbellifere. We therefore 
restore the genera as follows: 

y» 
what 

with face more or less concave: stylopodium conical br 
109-114). — Very slender I ° 
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finely dissected leaves (filiform or linear segments), and white 
flowers. 

1. L. echinatus Nutt. DC. Prodr. 4. 107. A span to a foot 
high: fruit about half line long, echinate with spreading 
hooked bristles; ribs obsolete and seed-face slightly concave 

(figs. 109, 110). Apicum echinatum Benth. & Hook.—Ala- 
bama to Arkansas and westward. 

L. divaricatus DC. Mem. Umbel. 39. t. 10. One to two 
feet high, with spreading branches: umbels more diffuse 
than in the last, and usually with tewer rays: fruit half a line 
long, tuberculate ; ribs somewhat prominent and seed-face 
slightly concave (figs. 111, 112). Apéum divaricatum Benth. 
Hook.—North Carolina to Fiorida and westward to lexas. 

L. pateas Nutt. DC. Prodr. 4.107. One to two feet 

dorsally flattened, with face slightly concave: stylopodium — 

doubtful, but it holds no relation whatever ot behepny 
a8 was surmised in the original description, followed by Ben- 

tham and Hooker. : 
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1. A. Popei Torr. & Gray, Pacif. R. Rep. 2. 165. Abouta 
span high, angles, midribs, rays, pedicels, and ribs of fruit 
rough scabrous: leaf-segments narrowly linear: fruit ovate- 
oblong, 2 to 2} lines long, with thick corky commissure. 
Apium Popei Gray.—Texas (Wright, Parry, Reverchon). 
Fi. April, May. 

A. Butleri. Smaller, nearly glabrous: leaf-segments 
narrowly oblong or spatulate: fruit ovate, about a line long, — 
with ribs smooth or minutely scabrous, and corky commis- 
sure much less prominent (ligs. 115, 116). Apiwm Bullert 

Eng. Proc. Am. Acad. xxi. 453.—Texas (Hall, Reverchon 
Foor); Indian Territory (Bué/er). Fl. March, April. Dis- 
tributed in various collections as Apium Popei. 

APIUM Linn.—Fruit ovate or broader than long, flat- 
_ tened laterally: carpel with 5 prominent obtuse corky nearly 

equal ribs: pericarp with no strengthening cells: oil-ducts 
solitary in the narrow intervals, two on the commissural side: 
seed-section round: stylopodium depressed or wanting (tigs- 
117, 118).—Erect or prostrate herbs, with pinnately or tel 
nately divided leaves, umbels opposite the leaves, and white 
flowers. 

1, A. leptophyllum F, Muel., Benth. Fl. Austral. 3- 377: 
A few inches to two feet high: leaves ternately divided into 
filiform segments: umbels sessile or short-pedunculate: inne 
a line long. Helosciadium leptophyllum DC.—Flonda 
Texas and westward. March to June. ipo 

A. nodiforum Benth. & Hook. (Helosciadium nodiflorum — 
Koch), an introduced species, reported first by Walter around — 
Charleston, S. C., and not afterwards found, has been T 
cently collected by Dr. J. H. Mellichamp. It is also found — 

on the ballast grounds near Philadelphia by I. C. Martindale. — 

BIFORA Hoffm.—Fruit broader than long, flattend lat- 

erally, the two globose carpels connected only by a rare” 
commissure: carpel with primary ribs obsolete, and 4 9 

1. B. Americana Benth. & Hook. Gen. Pl. 1.926 “7. 
or more high, branching above, rays and angle of stem \* 
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pecially summit of internodes) roughened with minute callous 
points: fruit 14 lines long, 2} lines broad. Atrema Amer- 
cana YC,.—Missouri ( Tracy), Arkansas and Texas. 

ERYNGIUM Linn —Fruit ovate or obovate, flattened 

With this paper is concluded the presentation of our 80 species of Umbellifere east of the rooth meridian. It is to 
be hoped that the characters presented will be subjected to a 
thorough test by collectors and’ herbarium workers, that in 
the final elaboration of the North American representatives 
of the family the most permanent possible remit ancy obtained. At the same time we would ask for additional 
material from all quarters, especially fruiting specimens. 

e are under great obligations to many botanists, to pei we have already, in earlier papers, given our — knowledgments. 

fig. 114 

fig. 116, 

fig. 118, 

fig. 120, 

— Dn x oe sh 9 oe fig. 107 is X 7; figs. 109, 111, 113, 115, 117, 120, 121, 128, are X22; 
figs. 108, 110, 112, 114, 116, 118, 122, are < 40. 
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BRIEFER ARTICLES. 

Solanum triflornm Nutt.— Five y go this plant cOomy La 
uncommon in Northern Montana. It might-then be found here and 

there on the prairies or near water-courses, but now, during the past 

three years, it has-been noticeably increasing, owing to the rapid influx 

of people who, instead of going into stock-raising or mining, have turned 

their attention to agricultural occupations. The plant grows better in 

cultivated ground, and it is a fact worth recording that it grows best of 
all in situations particularly suited to the development of 8. tuberosum. 

In its finest condition the plant spreads over the ground in mats three 

feet or more across the branches, usually rooting all along the portions 

touching the earth, and bearing many pale blue to purplish flowers, sim- 

ilar in general appearance to those of 8. tuberosum, but much smaller. 

_ Where the plant is found on the wild prairies it is often low but nearly 

erect, sending out short lateral ascending branches, which bear small, 

pale, often yellowish, less conspicuous flowers, and the subsequent ber- 

ries are usually a little smaller and less numerous than in the field form. 

One day during August, passing through a field of potatoes, the owner 

of which, who was with me, and evidently an intelligent. man, pointing 
toa heavy musky-smelling mat of S. triflorum, asked the name of those 

r 
species.—F. W. ANDERSON, Great Falls, Montana. : 

_ Coptis, section Chrysocoptis.— Any one collecting in Idaho (say 00 *™ 
Pend Oreille river, or on the Lolo trail above Clear Water) in the springs 
should look out for Coptis occidentalis, the flowers of which are a desié 
eratum. In Wyeth’s four specimens they are undeveloped, and Ti f 
can be made of Nuttall’s figure in this respect. Geyer’s specimens “ 
going out of flower; but I have found withered remains of a sepal ani will 

petal. When good flowers are obtained the three following species | 
propably be confirmed : a 

C. occrDENTALIS Torr. and Gray. Leaves simply trifoliolate: lea! 
long-petiolulate (2 or 3 inches long at maturity, with terminal , ial 

1-1} inches long, and lateral ones hardly half shorter), of roundish out 
line, 3-lobed to middle; the lobes obtuse, slightly 3-cleft or incised: # 

_ obtusely dentate : petals shorter than sepals, subulate from & subsessil 
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hardly nectariferous base: mature carpels longer than stipe: seeds 

oblong. 

LACINIATA Leaves trifoliolate: lateral leaflets comparatively 

short patintnlatac all ovate in outline, nearly 3-parted, with divisions 3-7- 

cleft or incised and dentate, mostly acute: sepals linear-attenuate, and 

filiform-attenuate petals nearly of the nextspecies: mature carpels longer 

Proc. Am 

and Watson, Bot. Calif, ii. 427. This we have only from Oregon and 
Northwest California, collected by E. Hall, Cusick, Henderson, G. R. Vasey, 
Rattan. Only Cusick has sent it in blossom 

. ASPLENIFOLIA Salisb. Leaves pilmately 5-foliolate ; with leaflets all 
slender-petiolulate, ovate-oblong in outline, and pinnately divided or 
parted, lower divisions short petiolulate and upper ¢ confluent: sepils and 

petals filiform-: attenuate, nearly equal; the latter with thickened concave 

nectary between middle and base: mature carpels shorter than re stipe. 

We have this only from British Columbia and Alaska.—ASa GRA 
Dredge for Chara. —Last year, in giving directions for the cation 

of Characez, I recommended a modification of a dredge used by 
Nordstedt, of Sweden. [am constrained to say that « dredge more like 

his original one is better for deep water, and that the one here illustrated 

answers perfectly every purpose, provided one 
carries, as I now do, a small rake for shallower 
water. This dredge consists of a disk of lead 
about three inches in diameter and three-fourths 

ofan inch thick, in the edge of which are im- 
bedded about ten hooks. I have had them bent 
backward in order to furnisha kind of “shoulder” 

to give ahaa strength in case of catching in an 

obstruction., These will firmly hold a boat, or 

vertically, an iron rod about a foot long, which i, % 

has a ring in the upper end, for a line, and which : 

is allowed to project about three inches below the disk. It takes apart 

readily by means of a nut and screw on the rod, and packs ina small box. 
It weighs about two and a half pounds, and is made by Flynn & Doyle, 

Bantam, Conn., at a cost of four dollars.—T. F. ALLEN. 

OPEN LETTERS. 

Vitality of seeds. 

ye int 
w building of Franklin College 

mig a the excavation for the ne u - wait wae 

last ial was hauled u din as pon the agate an 

noticed bi ca soil was placed a great many 8 ns of ase = 

(P hytolacea fecaniira) were growing. The north building was erec 
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1844, and the south building in 1854, and spent i a stand forty- 

seven feet apart. It was in this space the excavation was made. T 

s have been lyin pris arson in all seobatility anes 1844, as students 

do not generally caine such plants to grow within forty-seven feet of the 

college. D. A. OW 

Franklin, Ind. 

oo of seeds in pia 

er ord 
nandez, as oh as ie which I suppose might be translated as the 

“ creaking In view of this Mexican ith . Linnzus seems to have 

given it the figs of Hara crepitans. De Can ie (Prodromus 18, p. 1229) 
a nit: *Coc valde crepita a dissil kis seminaque deji- 

it MAS MEEHAN. 

Germantown, Penn 

Rid matic OS correction. 

n the Sh “the old and new botany,” e October GAZETTE, — 
an error occurs, namely, the apa of the wend puri before botany 

in the sevens yt feces the As it stands, it reads that the general 

subject, a is falling into Palace, which I am sure is not fete But 
it is quite clear to me that sy stematic botany is considered ai 
tached from the ting processes going on in plants, and, therefore ling 

into disfavor. E. L. GREG 
Bryn Mawr College. 

CURRENT LITERATURE. 

Hepatice Americane ; prepared by i M. Underwood and 0. F. Cook. 
Decades I and IL. Syracuse, N. Y. 1887. 
Under the above title Dr. Underwood, of Syracuse University ,and 

ment of students undertaking the collection of Hepatice. Asn 
to the set has been issued, we are authorized to say that the objec 
publishers has been 

1. To issue this Seelimiiary set more for the assistance of begin 

than as a matter of special interest to those who ray long studiet 

Hepatic. Later numbers may have a wider inter es : 
2. By issuing eS, numbers to bring the one within the reach of 

the most moderate me. 

3. To issue seein bitte (though common) species? The 1 

1 The se en M 
ods rood Sx sree § Te a will be sent postpaid for $1.25. Address Dr. Luci 

*The y nn mbers a are as ol low a 
: 8: Riccia natans, Marchantia polymorphs ont & = 

A ® conics, 0s levis, Blasin pusilla, Stectsin Lyellii, Frallania vara : 
ae is serpyilifolia, — st Rarioene Madothee: a, Radula cofaplanatay nant 

z7ania trilobata, Trichocoles méomentelia, edoua reptans, Ka ntia t wre morose 
pania 

Plagiochila Enon ns, Cephalozia curvifolia, Junge
rmania Schraderi, oe 

no pr 
t of the 

ners 
ah oi 
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orders, all the larger genera, and the thallose, incubous and suecubous 
Jungermaniacee will be found represented. 

To procure specimens as free as possible (a by no means easy task) 
from other and misleading plants 

rom an examination of the set we are prepared to say that the 
specimens are admirable, and leave nothing to be desired. The labels 
are full and are accurately printed. We sincerely hope that the au hors 
will be liberally encouraged not only by the purchase of sets, but also by 
the contribution of material; and that the sets may soon begin to include 
the rarer species. Certainly, the enterprise is most commendable, and 

must prove of great benefit to all students of Hepaticze. 

Synopsis of the Flora of the Laramie Group. By Lester F Ward Sixth 
Annual Report of Director of the U. 8. Geological Survey, 1884-86. 
Washington, 1886; pp. 405-557, pl. 31-65. 
Perhaps no controversy over the stratigraphic position of any of the 

various members in the geologic series has been waged with greater 

persistency than has that over the position of the member now so well 
known as the Laramie Group. This group was first brought to light by 
the pioneer investigators of the geology of our western territories, and 

they, together with prominent paleontologists, from considerations of its 
animal remains, were led tu refer it to the cretaceous age. Others, 
equally eminent, basing their conclusions upon examinations of the plant 
as well as animal remains, argued for it a tertiary age So persistently 
have these two theories been attacked and defended that the subject has 

developed a copious literature of its own; and for the general student to 
attempt to read this and decide for himself is a nearly hopeless task. 

tertiary. : 

As itis now understood, this formation, which has a thickness of 

more than 4000 feet of strata, occupies a vast area, extending for hun- 

dreds of miles on either side of the Rocky mountains and from Mexico 

to far within the British possessions. This immense inland sea was 

first filled with brackish water, with at least one opening into the ocean ; 
but afterward, through the gradual cutting off of this avenue of inter- 

communication, it became nearly or quite fresh, The period of change 

‘ 



u 

300 BOTANICAL GAZETTE. [| December, 

from the one to the other must have been very gradual, and have ex- 

tended over an immense interval of time; long enough, indeed, as Dr. C. 

A White has so clearly shown, for the transformation of a distinetively 

brackish water molluscan fauna toa fresh water fauna, without extine- 

tion of types It is in these peculiarities that lies the explanation of the 

difficulty experienced in attempting to correlate this formation with 

others probably deposited at the same time in different parts of the world. 

It would be extremely improbable that precisely similar conditions should 

prevail in widely separated localities cut off, as we know they must have 

been, by barriers of both land and water that existed at that time. 

In order to ascertain what answer an exhaustive examination of the 

plant remains would be able to give to the question, Prof. Ward has pre- 

pared an elaborate table, in which are compared ‘all the known species 

found in the Senonian, Laramie and Eocene formations. The result 

shows that the Laramie flora resembles the one about as much as the 

other, which in itself proves nothing; but in the discussion which follows 
the table it is concluded, in a manner satisfactory to the author, at least 

that it has a stronger S:nonian than Eocene facies. This is because more 

important types extend from the Senonian into the Laramie, and when, 

as it is well known, the vegetation was less diversified than later The 

flora of the Laramie period is perhaps no more remarkable than could 

be accounted for on the ground of the peculiar conditions which obtained 

at the time of its deposition. Its isolated character, its change from a 

brackish toafresh water dep sit, are sufficient to impress upon ita sttons 

individuality. This examination shows more plainly than ever that the 

whole discussion resolves itself into 1 mere question of a name, and what 

this shall be is not of as much importance as might at first be anticl 

pated. 

_ This discussion is followed by the systematic portion of the paper 
which deals with the results of the personal observations of the author 
upon the flora of this group. This isin the form of a list, unaccompanied 

by , escriptions, of the type or representative species detected in the col- 
lections made by Prof. Ward in Colorado, Wyoming and Montana. The 

descr’ ptions and discussions of species are to be found in a later work, 10 

which this list is but supplementary; and, indeed, both papers #T¢ “i 
signed as an introduction to the larger monograph which the author as” 

in preparation. 

The illustrations, which are by the photo-lithographic proces 
among the best of the kind that we have seen. 

n as a whole, this paper must be regarded as one 

are 

of the most 

valuable contributions that have been made to the discussion of the Lan 
mie group.* 

Types of the Laramie Flora. By Lester F. Ward. Bulletin of the U 8. . 

Geological Survey, No. 37.. Washington, 1887. Pp. 1-115, pl. ! oo 
In this paper the species given in a list in the former work ar © — 
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scribed and discussed at length. The illustrations are also the same, hav- 
ing been rearranged to accommodate them to the reduced size of the 
ork.* 

Grasses and Forage Plants. By Charles L. Flint. Revised edition, 12°, pp. 
398. Lee & Shepard: Boston, 1888. 
This, although called a “ revised” edition, is practically the same as 

that published twenty-four years ago, the only changes of any importance 
being confined to about half a dozen pages, where new illustrations of 
some more recent agricultural machines are substituted for old ones, 
with some cutting out and change of type to correspond. The only new 
matter relating to forage plants is on page 196, where a short account of 
Japan clover (Lespedeza striata) is introduced, and even this is not in- 
cluded in the systematic index. The preface is unchanged from the sixth 
edition of 1864, except in giving a new date—1888 instead of 1859—not 
even mentioning the few changes already noticed. It is, therefore, little 
more than a reprint of the old edition of twenty years ago. As that has 
eg a long time before the public, its many excellent qualities are well 

own. 

But, in a “revised edition,” after the lapse of so many years, some 

cte 

the South Atlantic and Gulf States, where long summer droughts prevail, _ 
greatly to the injury of the grazing interests, and a number of new an 

promising grasses and forage plants are under trial. These points are 
entirely ignored in this “revised edition.” 

In another particular the public might naturally look for some change. 

This is in relation to the botanical terms and the classification employed 

m the description of grasses in the introductory chapter. A proper 
revision would have changed the botanical names of ten or twelve i ma 

and would have changed the application of some of the terms used in de- 

Scribing the parts of the flower. Thus, Calamagrostis (of our country) 
is now Deyeuxia, Brizopyrum is Distichlis, Lepturus (of our country) is 
known as Schedonnardus, our Triticums are Agropyrums, Dupontia 18 

called Graphephorum, Gymnostichum is Asprella, ete. The application 
of the terms glume and palet should have been modified so as to express 
the modern view of the structure of grass flowers—the term glume being 
now extended to include what was formerly called the lower palet, and 
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the term palet being restricted to that bract or scale formerly known as. 

the upper palet. Several other needful changes of terms will occur to the 

botanist, as well as in the loose employment of the terms ovary and seed. 

on page 15.-GEORGE VASEY. 

Monographix Phanerogamarum. Vol. quintum, pars secunda. Am 
lide. Auctore J. E. Planchon. Pp. 305-654. Paris, July, 1887. 

Few groups of plants are more perplexing than the one forming the 

Bentham and Hooker in their Genera Plantarum group three genera un- 

der Ampelidex, viz.: Vitis (including Ampelopsis and the large tropical 

genus Cissus), with 230 species; Pterisanthes, with three; and Leea, with 
about twenty. Planchon, in the monograph before us, does not include. 

Leea as being among the true Ampelidez; accepts Pterisanthes as de- 

fined, but increases its species to eleven; and of Bentham and Hookers: 
Vitis makes nine genera. Vrris is left with twenty-eight species, and in 
it are all our American vines (sixteen in number) except the few note 

further on. V. araneosa Leconte, from N. Georgia and Athens, IIl., 18 
new to our manuals, and the V. monticola of Eng. is V. Berlandieri Plan- 
chon. AMPELOCISSUS is a new tropical genus of sixty-two species, hereto 
fore included under Vitis, none of which concern us, except two in Mex- 
ico and one in the West Indies. Ciemaricissus is the Australian Vitis 

Ampelopsis cordata Mx., and Vitis bipinnata T. & G., which was V.arbore® 

The Development of the Ostrich Fern. B : bell, Eb Ceresg Us TN. Douglas Houghton Cam apes 

D. Memoirs of the Bost. Soc, Nat. Hist, Vol. IV, No. 2. Pp. 17-53, 
With four plates. Boston, April, 1887. 

cy This is the Walker prize essay of 1886, that was so worthil 

r.Campbell. Sincé that time the author has been studying in Germany 

with Strasburger, Pfeffer, and now with Kny, and we predict for him 4 
very successful botanical career. The bef s gives evidence % paper before us g veohnieal 
fine ability, and is a model in its way. It is so compact and 
avy dee han dly admits of a review further than a notice of its conte a 

i points discussed the author himself sums up *% — 
: © presence of a third coat in the spore; the marked 

y won by | 

dioecis™ 
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displayed by the prothallia; formation and development of the apical cell 
of the prothallium; continuity of the protoplasm in the cells of the pro- 
thallium ; development of the antheridium and antherozoids; absence of 
the ventral canal-cell in the archegonium; succession of the divisions of 
the embryo, and the establishment of the apical cells of its different mem- 
bers; development of the different tissues of the embryo; development 
of the leaf from the apical cell and the relation of the different tissues of the 
leaf to the segments of the apical cell; method of formation of the pinne > 
development of the stem from the apical cell; development of the spo- 
rangium. These subjects indicate the completeness of the study. A very 
interesting fact brought out is the vitality of the spores, and the ease with 
which they can be germinated. The plant can thus be had at any time 
for study. 

Iilustrationes flore insularum maris Pacifici. E. Drake Del Castillo. Fas- 
I Quarto. G. Masson, Paris, 1886-1887. 

The author proposes to issue from time to time fascicles of ten spe- 

cies; each species with descriptive text and a full page lithographic plate. 
Not all the Pacific island species are to be included, but those that are 

new, rare, or especially interesting. In the resumé of the publications 
concerning the flora of this region one is surprised at its copiousness. 
The three fascicles before us bring us thirty species, many of them new, 

and thirty plates. It is one of those works that demonstrate the highest 

possible skill of the printer and engraver, and to which one sits down as 

to a book of fine engravings. The typography, although of marvelous 
clearness, can be equaled in this country, but it is to these matchless 

European engravings that we must yield. Our artistic engravings, such 

a8 appear in Century or Harper, are line enough, but our scientific engrav- 
Ing and plate-printing, compared with that in the work lying before us, 

is dreadfully coarse. The explanation probably lies in the fact that all 

such work here must be done as cheaply as possible, and of course 1n an 
Inferior way. 

Parasitic Fungi of Illinois. IL. Ervsiphe. (Bulletin of the Mlinois 

Stat aici y ok Natit inne II,No.6.) By T.J. Burrill 
Earle. Peoria, 1887. 8°, pp. 46. Illustrated. 

The surface mildews have been elaborated in the present paper with 
the same thoroughness and discriminating judgment that the rusts re- 

ceived in the first contribution to the parasitic fungi of the stat ie 

introduction deals with their structure, development and classification, 

together with an account of the parasite, Cincinobolus. The genera oe 
illustrated after the manner of Winter in the “ Flora von Deutschland, 

and are provided with a key. 
Twenty-eight species are admitted, with full diagnoses J ciel slag 

the specimens in hand, the synonymy traced, each host with its locality 
and herbarium number given, and critical remarks appended. _The list 
€mbraces all the species enumerated by Trelease for Wisconsin (Para- 

drawn from 

é 
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sitic Fungi of Wisconsin), by Bessey for Iowa (Bull. Iowa Ag. Coll.), by 
Rose for Indiana, except one (Bor. Gaz., ix), and forty-two of the sixty- 
one species given by Bessey for the whole United States (the Erysiphei), 
with two in addition. 

The feature which gives a value beyond that of a local list is the 
careful study of the limits of the species, and the consequent synunymy. 
The forty-two species of Bessey’s United States list, with two not in it, 
making forty-four, are reduced to twenty-eight, showing an actual con- 
densation of more than one-third, although two of the species were 
doubled instead of contracted. The principal changes are as follows: 

PRESENT NAMES. FORMER NAMES. 
‘Spherotheca Humuli (DC.) Burrill. . Castagnei in part. 
Erysiphe Galeopsidis DC. . |.  . E. lamprocarpa in part. 

E. lamprocarpa in part. 
. Montagnel. i 
. horridula. 

Erysiphe Cichoracearum DC, 

. heliciformis. 

. leuculenta. 

Uncinula Salicis (DC.) Winter . 

RE Bp gees 

: nzZel. 

Podospheera Oxyacanthee (DC.) DeBary { 5,’ bradagly 
inor. 

P. Myrtillina. 

mn, Ne, oe, 

pen 

—_ 

[. 
[. abbreviata. 
. Hedwigii. 
[. penicillata. 

Microspheera Quercina (Schw.) Burrill 

Microspbera Alni (DC.) Winter . [. Friesii. 
~ Rlgtanis <i 2 
. Van Bruntiana. 

- [. Viburni. 

Furthermore, Erysiphe communis is made to include E. Martii, and 
Uncinula Ampelopsidis to include U. Americana, U. spiralis and U.s fusca. It is now also pointed out that the gooseberry mildew belongs 
Spherotheca Mors-Uvee, and not to §. pannosa, while the clematis mildew 
is Erysiphe communis, and not E, tortilis; changes which appear to 

a SS bed bd ad bey et bd 

. 

sions given under Podosphera Oxyacanthe are essentially the same : published in this journal three years and a half ago by one of the authors; but the fae: is not mentioned 
_ Fewe of fungi were in greater need of revision than the suriace mildews, and the advancement made by Dr. Burrill and Mr. Earle in ~ paper will doubtless, in the main, meet with the approval of systematists- 

A change, the value of which might be questioned, is the placing of 5° many forms under M. Alni, including the exclusively American one On : lilac. Culture experiments are much needed to throw more light Up? points like this, 
: 
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NOTES AND NEWS. 

R. B. D. HALSTED is spending his winter vacation at Passaic, N. J., 
his old. home. 

THE CONCEPTION of species in cryptogamic botany ” is the title of a 
paper by by Dr. W. G. Farlow read before the Boston Society of Natural 

istory at its November meetin 

AS BEEN found that hecbivaroas tish aid largely in a ee 
algee, numerous species being found in the stomachs of such fish. Very 
oiten the fertile portions are eaten and the viable spores vale 

Dr. J. W. EcKFELD? and W. W. Calkins have begun an enumeration 
of the lichen flora of Florida in the Journal of Mycology for November. 
The first installment embraces 146 numLers, and reaches Ceenogonium. 

EPARATE author’s edition of the report for 1886 of the mycologist 
‘to the U. S. Department of Agriculture, Prof. . Scribner, has bee 
tributed. It contains forty-four pages, seven plates, three maps and one 

ea HERMANN VOCHTING Dee been called to the Professorship of Bot- 
any in the Universi ity of Tiibingen, and Dr. Klebs, privat docent at Tii- 
bingen, to the professor’s chair a the University of Basel, vacated by Dr. 

ps 

HE August GAZETTE (p. 199) we made the unintentional blunder 
of aS aounuiie that Dr. DeBary had been appointed professor at Leipzig 

ae Prof. A. Schenk. Instead of Dr. DeBary, it should have read 

ro fie 

v. F. D, Ketsry, of Helena, Montana, recently delivered a lecture 
elore | ae teachers’ institute of gn and Clarke counties, entitled, “A 
bird’s-eye view of botany,” in which hes ave an outline of the history of 

botan vd and an explanation of modern classification 

TH estern oe acter Society, of Pittabureh, has elected 
ig following officers for the coming year: John D. Shafer, pee 

oenig, vice-president ; ise Willa nore yy, recording secretary ; 
Prof. B. H. Patt terson, corresponding secretary ; . Mellor, treasurer. 

SomE marked differences between the typical Acer saccharinum and 
the variety nigrum are pointed out and _ illustrated by Prof. L. 

Bailey, Jr., in FP.pular Gardening for November. The chie [aiterences lie 

a the apepe and size of the fruit, gh: in the contour and habit of the 

ga E ELECTRIC lighting of the — Palace at St. oo has 

brought great damage to the ornamental used for decoration. The 

com a illumination of the room for a eats he is pir to ca — 

the leaves to turn yellow, dry up, ego ultimate ely to fall off. The cele- 
brated ies of palms has especially s 

AN eekly journal of ae oF scape gardening and os 

estry, entitled Sylva, is to be started early in the new year, under 
edito orship of P spa Charles S. Sitges of Harvard College. It one 
Si aac uthority on questions coming within its scope, a and will prove a 

welcome addition: to sefentifiog-peaciont literature. 
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THE NEW fossil — near paneaee| described by Co 
Laubach as between angiosper ymmnosperms, accord wee oy at 
in vegetative Be cutaive, but Doaites Priced gymnospermous fruits. 

E OCTOBER number of the Journal of the Royal Microscopical a 
contains a monograph of the genus Lycoperdon by G. Massee, F. bi 
Mr. M. recognizes 129 species, of which 49 are found in Europ 
oe United States. Doubtless, the revision of the puff- “balls of the United 

s, which we may expect at an early day from the pen of Dr. William 
Tieless, will modify this estimate materially. 

A course of five lectures on the dissemination of plants by Dr. Will- 
iam Trelease, Director of the Shaw School of Botany, has been sage 
‘The course began on November eo and is to be coutiatea Friday 
evenings. Dr. Trelease has colle ted numerous illustrations “for this 
series, both from the works of aihava and his own pte and the synop- 
sis of the lectures promises a most interesting course. 

. R. Orcurt, of San Diego, Cal., bear) be secure young, acti ive 

merica. It is not a financial venture, and little more than Ged ot need 
be eee bat das credit will be given collectors for their 

BINGTON, in a review of Professor Areschoug’s paper on the 
genus Rubus, in Journal of aed remarks that “it is far too thorougy 
pervaded by the theory of evolution to be quite TF to. those 
continue to look upon that as a yer rather than a fact.” (Italics in ‘the enetnel} The student of Euro opean Rubi who is not tainted with evolu- 
tion has a faith in the fixi ty’ of species that very few things could shake. 

_ Dr. Ropert Caspary, director of the Botanical Garden, Kénigsburg, 
died September 18, from the effects of a fall. He was born at Kénigs- 

e 
onciin a - ots of fullness and accuracy. . He first t pointed 

mos 

and growth of plants, and the discovery ma ohdenst be expect lead to valuable additions to the verbo enowletice of te, changes 
within the living p 

ANCHACER: ‘te lately aon full treatment . the hands of THE 
two investigators M. Maurice Hove the ss 

: r. just publiehed? a book of nearly 400 : the “ Entwickelungsge- 
te der Orobanch . ig jhrer Bezie- hungen dos Genes me pean mit besonderer Beriicksichtigung 

Lt ee 
mptes Rendus, ev, 470-473 and 530-533. Sept., 1887. pay elberg, 1887, Winter's Universitats hee andined 

SS ae EO ne ey 
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Pror. Joan Macoun is now engaged on Part IV of his “ Catalogue of 
Canadian Plants,” which will be published next ae It will contain 

— 

ready for distribution. 

J. Krutrscanirt, of New Orleans, has been making some observa- 
ons on “ Sarraceniacee or Pitcher Plants.” Among them we quote the 

G. Karsten has discovered that under certain circumstances Fega- 
tella (Conocephalus) conica reproduces by gemme2. 
only formed when the conditions are unfavorable for growth and the 
thallus is about to die. The whole vegetative strength is then concen: 

subjacent layer. Upon the return of suitable conditions for growth these 

SEVERAL METHODS for preparing orchids for the herbarium so as fo preserve their colors have been tried by R. Hegler, and the results 8 Me ; 

success by dusting the dry substance upon the plants as ae lie in the 

may be dj ; ; ‘ood r : y be used in the same way with nearly as g ied by moistening 

low the flowers in 
bout the 

flowers, forms a simple method of attaining the same end. 

W. Ottver has investigated the mode of conduction ot ve ey 
irritation in the stigmas of Martynia lutea and proboscidea an poet 

luteus and cardinalis, and believes it to be due to the continuity of pro 4 

plasm from cell to cell, which he was able to demonstrate by er 
0 

upper e 
spirally thickened tracheids. The bundles from the two stign unite before they reach the ovary. The reese a confin oops 

dle was demonstrated by the fact that it was not 
bundle.—Jour. Roy. Mic. Soc. — * 
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distributed. It states no fucts in addition to those in the paper read by 
e authors before the Society for the Promotion of Agricultural Science. 

ization of the coffee plant. It is protogynous and chiefly fertilized by 
S oe @ = > = cr S: DD D. co is2) 

tom 

oa << e — as i=) <e 5 IQ = a2) oO © oo a 

uries ago.” He suggests that this may have something to do with the 
deterioration of the younger cofiee 

HE 
Science have been printed and distributed with remarkable promptness, 
the credit for which is due the efficient secretary, Prof. W. R. Lazenby. 

transformations are described. It is very important contribution to the 
subject of true bacterial parasites in plants. me botanical and horti- 
cultural generalizations,’ E. Lewis Sturtevant, relate to the origin 
and stability of cultivated varieties. “ s in corn,” ‘ 
rozier, gives the result of observation and ex ent, showing that “for- 

SINcE this number of the GazErre has gone to the printers, Dr. Asa 
ray has been taken seriously ill. Late word from Cambridge indicates 

no change, but we hope for the best. 
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THE PLAN OF THE WORK.—A quarterly peas which will ti the 
aang shgdedgicsn of North America, and the plants which yield them. It is 7x 10% 

in 1 the best grade of book paper, the finest of pr a mS and each a umber 
wil chai at's - less than thirty- — pages. Every known medical plant of North America 
will be considered in the sequence in which it stands in the Natural system of Classification, 
as ada rs ted by the latest authority, 

LLUSTRATIONS.—Careful drawings are made of each plant when in flower, by a 
special artist under the direction of the authors. Full-size pictures will be given of each plant 
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showing the dissection of flowers, fruit, s of leaves, and all matters of botanical acre. 
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in all sections of the pied ach i oe Pant will be accompanied with a map, show- 
ing the precise range, where it is in abundance, where rare, ow Plants that could be con- 
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Specimen illustration from the Drucs anp MepicinEs or NortH AMERICA. 
Every native medicinal plant will be illustrated in the work ina similar manner. 

Macnouia acuminata (Magnola Tree). 



Specimen illustration from the Drucs axp Mepicines or NortH AME 

Every native medicinal plant will be illustrated in the work in a similar manner, 

LIRIODENDRON TULIPIFERA (Tulip Tree). 
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BAUSCH & LOMB OPTICAL CO., 
MANUFACTURERS OF 

Microscopes, Telescopes, 
PHOTOGRAPHIC LENSES, 

And other Optical Instruments. 

ROCHESTER, N. Y.—531-539 North St. Paul St. 
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The eighth volume now current. Subscription price, $1.00. 

Editor, HENRY L. OSBORN, Ph. D., 
Lafayette, Indiana. 

Business Manager, RUFUS W. DEERING, 
630, Washington, D. C. 
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In ety ri er an rng site * itself, and = —< NOGAMOUS P sree ae te the wh hole e form in a comprehensive Bo- a Gray. (in preparatio 
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McN P NAB’ 7 BO OTANY. Outlines of eatecnce Physiology, and Classification of 
lants. By WM. Ramsay — AB, Professor of Botany in te College of pocaes for 
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ARIZONA AND TEXAS PLANTS, 
I have sets of 700 species of plants from Arizona, Texas and New Mexico. Many of 

them are new or rare, including many of the species of Wright and Fendler. The total 
list of species is 1825, the largest single collection from this region. This makes my collec- 
tions of the Rocky Mts. and Great Basin to exceed 4500 species. Sets, $8.00 per 100 species, 
Selected specimens (desiderata) $10.00 per 100 species. Lists to actual purchasers free, to 
others 10 cents each, or 50 cents for the set of 4500 species. 

MARCUS E. JONES, A. M., 
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THE WEST AMERICAN SCIENTIST. 
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EDUCATE YOURSELF 
By joining a Reading Circle, and pursue a systematic course of 
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The following historical account was written by the authors: 

DRUGS AND MEDICINES OF NORTH AMERICA, 
Historicat Account.—In the Spring of 1884 we began a publication de- 

voted to the consideration of our native medicinal plants, taking siege “ae : 
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hes in size, on the best grade of book paper, the finest of press-work, and hart number 
will consist of not less than thirty-two pages. Every known medical plant of N rth Am 
will be ge gee the sequence in which it stands in the Natural system of Classification, 
as adapted by the feeb authority. 
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MEDICAL AND COM ene ot, —Are given in detail, iad from the commencement of the use or ott remedy. They will be more complete than ever before presented. © Statistics are collected and Sa ik th su abe a ma te as to show at a glance the present and past of each drug. As the writers ealers in crude hg erican drugs, and have friendly relation with all ee prin cipal pact eae bite dealeus of the country, their facilities to obtain the € commercial history are unexcelled. 
Cc ND PHARMACY. These two branches will receive exhaustive apehone A especially in regard to the constituents of plants. The pharmaceutical portion will argely the pen < of J. U. Lloyd’s practice in the laboratory, where for years he has given 

The forem ow s of the country are uniting with ag and special subjects will be perfect by persons sel quialibed is render them comple 
THERAPEUTICS, It is intended that the thera vgs ropertiés of the plants shall be written vy the leading American authorities, and w Tie * wate without diveriination 

The reati 
cy > 

< > =, 5 & om = = o- = be 77) BE. - o a on n a oe a =} ae et oO ct a5 

g 
tangements will be made for the other numbers. The Homceopathic use of the written by Prof. E. M. Hale, thus presenting the views ts this TAAL LA ut 
a CROSCOPY oe microscopic invest igations and — tin aa made of 

—— ae drug by Mrs. Louisa Reed — aditor of ~~ roscope, A t 
tse van twings of magnified portions of the ‘iene tell dew engraved, andthe apabynaet be of of unusual va value and Bouts may be seach by ane ae to the 

NEW P TS.—One of the most the investi- t k will be the gation of ang therapeutics and che mical ‘meres pois 8 of tive pina ~ will be likely to 

mace mien additions to our materia Through the extensive botan aca mae as res espondence of the writers, ‘Oey ae enabled to secure authentic specimens of 

contain all Pt c sumtin bah the ile is pptondedl to be a complete encyclopedia, oe ¢ iahout a regarding Americ Each number will be continu 

ndruthg seg pyr J pergdee and hit woolen bb is co: mpleted, it will be a woskis ae? aad 
etal which will complete that bla ce, fiz * > roduced, we shall furnish 4 Favorable arranietaents will be made for binding- 

one pr resented ; 



Specimen illustration from the Drucs anp Mepicines oF NorTH AMERICA. 

Every native medicinal plant will be illustrated in the work ina similar manner. 
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Copris TRIFOLIA (Gold Thad). | 



Specimen illustration from the Drucs AND Mepicines or Nortu Ames 
Every native medicinal plant will be illustrated in the work in a similar mann 
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ENOLIA GLAUCA (Small Macnolta). 
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Scribe. 3. Annotations, which a to pea es poin ate that for any reason the student 
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— Mississippi. By Avuecust KoEHLER, M. D., Professor of Botany in the Co lege 0 
ieee tc. of Pig City of Maw York. with, ‘humerous illustrations by the au = bong 
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THE CAYUGA FLORA: 
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receipt of the price, $1.00. 

MERBARIUM CHECK-LIST 
— Or— 

NORTH AMERICAN PLANTS. 
. PRINTED IN Large Tyrer, oN Frne Paper. 

For sample pages and prices, address 

H. N. PATTERSON. 

Oquawka, M1. 

BACK NUMBERS WANTED. 

Full price will be paid for the following numbers of the BoraNntcaL GA- 

ETTE: July, 1885 (Vol. x, No.7); August, 1885 (Vol. x, No. 8); January, 
1886 (Vol. xi, No. 1). 

Address BOTANICAL GAZETTE, 

: CRAWFORDSVILLE, IND. 



: 

eter 

To OUR READERS. 
ens 

In renewing your subscription to the Botanical Gazette, it will be to your 

interest to take advantage of our club rates and secure the DruGs AND 

Mepicines or Nortiu AMERICA. 

a LOM. le Lae 8 Se Rye 

BorantcaL GAZETTE, one year, pine I Moth yg, SA aeue rh SAA pec: 
ie j $5 25 

Drucs ano Mepicinrs, complete to end of year 1887, . - - ; 

PUBLISHER'S. PRICE: 
Bound Volume, 5 bs, agz ag! 10 ahah ite eee . $3 50. 

DRRCRN .ABEO49 oli. css le bie wu ee ee ee 
Botanical Gazette, See ae gta ois, e eae 2 00. 

ey 2 a Peal ate eo) ee 

The following historical account was written by the authors: 

DRUGS AND MEDICINES OF NORTH AMERICA. 

Historica Accounr.—In the Spring of 1884 we began a publication de- 

Voted to the consideration of our native medicinal plants, taking each plant 

*€parately, and giving a complete account of its Botany, Pharmacy, Chemistry 

i Medicinal properties. A plan of the work as originally proposed, and 

which has been faithfully carried out, is given on the following page. _ 

The work is issued on fine, hundred pound paper, and the illustrations are — 

Produced in the best possible manner. It is a complete encyclopedia of ~ | 

Subject, nothing similar having ever been attempted. situa 

It is issued, 32 pages every quarter, and is consecutively paged, and bod ae - 

‘volume is bound it forms an elegant book, showing no trace of having rie , 

Printed in parts. At the present time, (1886), it is in its third year of pab hee 
‘ation. The two years of 1884 and 1885, and the first issue of 1886, (nine Ae 

"umbers), form volume one of the work, and is accompanied with a complete 

aes list of illustrations, list of contributions, ete. The June number, anne : 
is : Number ove of volume /¢wao. 

ill furnish a complete set in parts, including the sun 

ae ses year 1887, binding the first volume in an clegant cove! Oe 

sod, designed expressly tor this work, for $5 50. wee Fp 8 

The Price of the bound volume alone is $3 59: 

2 Ete Work has been successful from the first, raf 

: on. list without special solicitation, and rotarn re. 

“at, besides making large additions. It is accepted a8 7 
Mthorities of the peeee oe cannot be replaced in adacuaeiae specimen 

2 We present on the following pages, a plan of the work, at poe sia be : 

lustrations, the excellence of which will be at once appreciate Ghee 

seni Teaders, Address Subscriptions "2. gc ea 
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North 2) merica. 
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edixines off 4 

Be JAUe & Cit. LLOYD. 

J LAN OF THE W —A quarterly publication, which will teh! the 

vegetable productions of North acres and the plants which yield them. s 7x10% 

inches in size, on the best grade of book paper, ba finest of press-work, and pr number 

will consist of not in aes thirty-two pages. Every known medical plant of North America 

will be considered in eo ce in which it stevie in the Natural system of Classification, 

as adapted by the tbe aioe ° 

Sy oksaaarane sical f 
special artist under the ores of the authors. Full-size pictures will be given of each ant 

which is specially valuable. In addition en work will be profusely illustrated in the text, 

showing the dissection of ‘iow wers, fruit, sl ape of leaves, and all matters of botanical interest ; 

pact the pet t of the ee ich is use ed i in medicines, with the different varieties as found in 

mmerce; also s — hneations if any, and all other matters of commercial, chemi cal or 

Pee intere 

g the various views in which each “nr has been held fro e first description of it. 

ra will be added, sauce: « all the names and references under apne the plant has been de- 

scrib om or figu d in| otanical or medical bide Sai ee a eae will receive spe- 

t utho 
in all cite s of the country. sopeiteen relant will ‘be accom panied with a map, sho 
ing the precise dap aiyin where it is in abundance, where rare, etc. Plants that coul 
founded with the under consideration will be described, and their distinctive characters 

ho The her bariom wipe ch Mr. C. G. Lloyd has collected in connection with the study of 

botany, consisting o 12,000 eoinate ee this country and Europe, will ‘ of valuable 

aid in the botanical eapurtutins of the 2 

MEDICAL AND COMMERCIAL HISTORIES —Are given in detail, and from ' 
= commencement of the use of each remedy. They gill be more complete than ever before ‘ 

nted. Stati ae are collected and systematized in such a manner fie re om wee at a glance 
the — and past of each drug. As the writers are ger nsive dea in e American 
drugs, and have fr vali relation with all the principal namely and pore ak: the country, 
their facilities to obtain the commercial history are unexcelled. 

EMISTRY AND PHARMACY.—These two branches will receive exhaust! ive 
Poor especially in regard - the constituents of eae The pharmaceutical portion will 

be largely the results of J. U. Lloyd’s practice in the ree a ¥ Lae or years he has given 
special attention ee the e products of the vegetable kingdom. ost and talented chem- 

ists and pharmacists of the country are uniting with us, and special pabieck 5 will be perfected 
by persons cacy puatted to render Gon complete, 

Urics._-iti is intended that the therapeutic properties = the plants shall 
will ut pape oe 

for or against any school of medicine. The work is aserpiie d to be a aeistite trea and a 
will not recognize individual antagonisms, Nideueuce es of opinion, or pre ejudices n th 
nection it is only necessary to state that such men as P si Roberts arikolew, Prof. Jo 

ing, Prof. J. M. Scudder, Dr. Eric Sattler, Dr. Lawrence Johnson and other prominent 

authorities have engaged to contribute on the immediately succeeding asic os and that ar 
rangements w will be made ot the other numbers. The Hom ceopathic use 0 the drugs il 
written by Prof. E, M. eaten pretes ting the views of this prominent au 

MICROSCO will be made cf 

each important drug by Mrs. Louisa Reed Stowell, editor of The Microscope, Ann Atbot 
Mich. Drawings x tbe oe nified portions of the plants will be made ro pete and t . 

these will be Bi! unusual value and beauty may be perceived by referring to the one presente 

in our first number 

NEW PLANTS.—One of the most import he invest ant features wel the work will be t 
gation of the therapeutics ath chemical oper of such n ve plants as s will be likely © 

prove oad additions to our materia m Through = ex uate sive botanic acqual all 
a ne cei spondence of the writers, mere are snabied to secure authentic specimens 

RESUME. rar oh er ME.—In brief, the work ie is L satatga to be a comeplete encye oped, WOE wichont 2 

ork that 1s 
s known regar ag Americ rugs. Each number will be con 

ae 7 the succeeding on and which ischial is completed, it will be 2 wo ‘ed inde%s 

which will aA, 3 boo of ¢ nvenient she is produced, we shall furnish 4 detal a 
will complete that Nolen Favorable arrangements will be made for binding- 
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Specimen illustration from the Drues anp Mepicines oF NortTH AMERICA. 
Every native medicinal plant will be illustrated in the work in a similar manner. 
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Specimen illustration from the Drugs and Mepicines or NORTH AMERICA, 
Every native medicinal plant will be illustrated in the work in a similar manner, 
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GNOLIA GLAUCA (Small Macnoita). 
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repared a gat to = hon tions of Prof. E. N. Horsford, of Cambridge. 
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