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A Botanical Holiday in Nova Scotia. I. 

BY T. J. W. BURGESS, M. D, 

to the scenic beauties of a comparatively little traveled region, I y 
aware, but give them in the earnest hope that they may serve as a stimulus to- 

duce some one than myself to undertake such a wor n their 

while to Mr. Sereno Watson and Professor D. C. Eaton, for aid in determining 
some of the plants enumerated, thanks are also due.] 

Granted a three months’ leave of absence from my official 
duties, came the question how best to spend it. e numerous: 
methods suggesting were finally sifted down to two: a visit to 
the “old country,” as we Canadians, copying our English sires, 
still love to call the land of their birth, or a'trip through Nova. 
Scotia with my friend, Professor Macoun, who was about to make 
an investigation of the flora of that region. A love of nature, 
combined with a knowledge of the fact that a chance to “do” the 
Maritime Provinces in such excellent company, both socially and 
scientifically, might never occur again, decided me in favor of 
the latter scheme 

Having joined company with the Professor and his son ut 
Movutreal, we left there by the Intercolonial Railway on the 
evening of June 7th, 1883, and in the morning found ourselves 
speeding swiftly through the picturesque scenery of the lower St. 
Lawrence. Not the least striking feature of the landscape were 
the typical French villages. where the quaint old houses, with 
their gaily painted, sharp pitched roofs, curving gracefully from 
the projecting eaves, nestled so quietly, unchanged since the days 
when the Bourbon lilies waved above “La Nouvelle France.” 
Everywhere along the track we noticed Rhododendron Rhodora, 

on, in great abundance, and often for miles, the bogs, stretching 
far as the eye could see on each side, were a mass of purple 
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bloom, pricked out with snowy tufts, the tops of Hriophoruwm 
vaginatum, L. The stout stems of Veratrum viride, Ait. were 
shooting up in all the low meadows, while Antennaria plantagi- 
nifolia, Hook. carpeted the dry knolls. At Rimouski we turned 
our backs on the St. Lawrence and journeyed south to the valley 
of the Metapediac. -If,as is said, the name of this famous salmon 
stream denotes ‘ musical waters,’ the title is well deserved. 
Winding through the green valley in a constant succession of 
rapids for nearly sixty miles we watched its sparkling waters, so 
strangely pent in by the mountains rising in every shape, from 
six to eight hundred feet on either hand. The season was back- 
ward and a few patches of snow were still lying along the banks, 
and many of the poplars were just beginning to put forth their 
leaves. Evening saw us across the Restigouche and into New 
Brunswick, while breakfast time next morning found us at 
Amherst and in Nova Scotia. A few hours more and we had 

‘reached Truro, our first regular botanizing ground. 
Having settled ourselves at an hotel, our first thought was to 

L., filled the woodlands. The noble hardwood forest was re- 
placed by one composed of Abies nigra, Poir., alba, Mx., bal- — , 
samea, Marshall, and Canadensis, Mx., Pinus resinosa, Ait., — 
Strobus, L., Larix Americana, Mx., and Betula papyracea, 
Ait., and alba, var. populifolia, Spach. Fi | shine: 

Acer saecharinum, a if 4 pach.; Lagus ferruginea, / 

were very abundant and well represented by Polypodium vulgare, 4q 
L, Pteris aquilina, L., Asplenium Filix-feemina, Bernh., Phegop- 
teris polypodioides, Fée and Dryopteris, Fée, Aspidium eristatum, 

i cso So an te kia ee ae ea os ans 
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Swz., Thelypteris. Swz., spinulosum, Swz. vars. intermedium, Eaton 
and dilatatum, Hook., marginale, Swz., and acrostichoides, Swz., 
Onoclea sensibilis, L., and Struthiopteris, Hoff., Dicksonia punc- 
tilobula, Kunze, Osmunda Claytoniana, L., cinnamomea, L., an 
regalis, Iu. and Botrychium Virginicum, Swz. Carex vulgaris, 
Fries, wonderfal in the innumerable variety of forms it assumed, 
was the commonest of the sedge family, with QC. pallescens, L., a 
“good second.” Cerastium arvense, L., whitened the meadows 
with flowers often half an inch in diameter, aud a, probably in- 
troduced, form of Ranunculus repens, L., was a pestilent weed. 

‘Seemingly more at home in dry than wet ground, this Buttereup 
occurred both at Truro and in most parts of the province, not 
only in fields and along the streets, but ia swamps and woods far 
removed from any signs of habitation It differed markedly 
from our Oatario plant in being much less coarse in appearance, 
with flowers larger and often partially double. It was also less 
hairy and threw out runners less freely, while the divisions of the 
leaf, which were less acute, had whitish markings at the sinuses. 

One of the best botanical localities in the neighborhood of 
‘Truro was a little stream, called Leper’s Brook. At its upper 
end, shut in between frowning cliffs, was a picturesque cascade, 
from which the waters descended by a series of rapids, through a 
deep wooded ravine, for nearly a mile, until they emerged in the 
open on which is located the town. On the low ground at its 
embouchure were found Ranunculus abortivus, L. var. micran- 

thus, Gr. Nardosmia palmata, Hook., while the delicate 
flowers of Primula Mistassinica, Mx. studded the springy hill- 
side, which was covered with Bartramia ithyphylla, Brid. in mag- 
nificent fruit. Along its banks grew Stel/aria borealis, Bigel., 
and, close to the edge, in crevices of the rocks, Carex torta, Boott 
seemed at home, jostling superb specimens of Streptopus amplexi- 
folius, DC., whilst a little farther up from the water S. roseus, 

Mx. showed its purple blossoms with Viola blanda, Willd. nest- 
ling about its roots. On the wooded slopes the drooping racemes 
of Acer Pennsylvanicum, L., hung gracefully above masses of 
Lonicera ciliata, Mubl. and caerulea, L., which in turn concealed 
Thalictrum dioicum, L., Ribes lacustre, Poir., and prostratum, 

L ’Her., Epigea repens, L., (past flowering), Danthonia spicata, 
Beauv., and Equisetum seirpoides, Mx. The sides of the ravine 
and the cliffs about the falls formed a perfect paradise for mosses, 
liverworts and lichens, in which the Professor fairly revelled. 
Covering the ground, rocks and trees, they were embarrassing in 
‘their multiplicity, this locality alone yielding nearly two hundred 
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species, among which were Diphyscium foliosum, Wéb. & Mr., 
+ Dicranum subulatum, Hedw., - Bryum Duvalii, Voit., Hypnum pulchellum, Dicks., Pogonatum urnigerum, Brid., Grimmia conferta, Funk., Seapania undulata, L., and compacta, Aust., Jungermannia cordifolia, Hook., and 

town, enriched our portfolios with Stellaria graminea, L., Lu- zula pilosa, Willd., Carex vitilis, Fries, wmbellata, Sehk., Nove Anglice, Schw., tenella, Schk., Deweyana, Schk., Emmonsii, Dew., — 

few miles to the east, we picked u Cratequs tomentosa, L.., 4 Trillium cernuum, L.. Oakesia sessilifolia, Watson, and Carex scabrata, Schw. and gracillima, Schw., and in a little creek run-— 

troduced us to a very choice assemblage of saline plants, but owing to the earliness of the season, most of them, though quite recognizable, were unfit to take. We managed, however, spite of the mosquitoes, which were especially virulent, to secure og” specimens of Triglochin maritinum, L., Carex Norvegica, Schk. and maritima, Vahl. and Hierochloa borealis, R & 8S. In shal- low ponds and wet places along the road, during our homewart | drive, were gathered Menyanthes trifoliata, L., Carex teretiuscula, Good., sterilis Willd , trisperma, Dew., and aquatilis, Wahl., Panicum latifolium, L » and Glyceria nervata, Trin. ee week saw so much sameness in the area for convenient é field work, that, with note-books enriched with the names of 366. 

: ree hours of railwa city by the sea, with its ¢ rowly escaping being torn e 
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sula on which the city is built. Far beyond stretch the distant hills 
and forests as a background, and at one’s feet lies a foreground 
of busy streets, while McNab and Georges Islands with their 
frowning fortifications help well to break the watery middle dis- 
tance. The drives around Halifax are numerous and charming, 
and the city itself possesses many objects of interest, chief among 
which I would rank the Public Garden, where, differing from 
too many of them, nature is not made entirely subordinate to art. 

Our first day here was devoted to an examination of Point 
Pleasant, as the extremity of the Halifax Peninsula is named. 
‘The vegetation had changed, and we made many additions to our 
list. Plenty of oak, Quercus coccinea, Wang. var. tinctoria, Gr., 
was mixed with the evergreens which still formed the woods, 
while the most noticeable among the shrubs were Hamamelis 
Virginiana, L., Rhus typhina, L., Vaccinium corymbosum, 

-, var. pallidum, Gr., Gaylussacia resinosa, T. & G., and the 
fragrant Myrica cerifera, L. Willows were but sparsely repre- | 
sented by Salix cordata, Muhl., discolor, Muhl., and livida, 

flower and seed. Lechea minor, Walt. was not uncommon in 
dry places, and Stellaria uliginosa, Murr. filled a swampy patch 
just outside the city. Of that subject of so many charming su- 
perstitions, the clover, a species not heretofore recorded in Canada 
was found in Trifolium medium, 1., easily distinguished from 
pratense, L. by its long stalked heads. Houstonia cerulea, L, 
covered the grassy banks and meadows, its pale lilac flowers form- 
ing a marked and very pleasing feature in the landscape, and 

colored blossoms contrasting strangely with the delicate lemon- 
‘colored umbel of the lily, we saw our first orchid in Cypripedium 
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acaule, Ait. Every ditch was choked with Alopecurus genicu- — 
us, L. and its congener A. pratensis, L. was common along 

the roads and in fields, forming with Anthoxanthum odoratum,. — 
L_the common pasture grass. As at Truro, Carex vulgaris, 
Fries, was most prominent among the carices, but debilis, Mx., 
and jfolliculata, L. were fresh additions to this genus. 

n excursion to McNab’s Island, at the mouth of the harbor, 
was next in order, and having been ferried across the Northwest. 
Arm to Herring Cove, we hired a fishing boat for the trip. Here, 
while waiting for our men to get ready, the Professor’s ever 
watehtul eye detected a fresh treasure in Montia fontana, L.,. 
which very. interesting plant grew plentifully on a moist grassy 
slope above the sea, and was in prime seed. In many of the 
island swamps the grass, in spots, was hidden by the profusion 
of Viola cueullata, Ait., which exhibited a number of variations, 
in one locality white flowers almost entirely replacing the pur- 
ple. Archangelica Gmelini, DC. was just coming into flower 
along the gravelly shore, and Brassica Rapa, L., covered an old 
field, but in other respects the flora was almost identical with 
that of the mainland. Returning, we made an exploration of 

the look out for a 

einige: one of the Chain Lakes, of Ilex glabra Gr , a plant. 
bani erie reported, we could hardly persuade ourselves could 
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Origin of Domesticated Vegetables. 

BY E, LEWIS STURTEVANT, M. D. 

There are two methods of studying into the origin of our 

domesticated plants, the one historical, the other through inves- 

tigation into the causes of variation. The first method has the 

disadvantage that events of this character but rarely find explicit 
record; the second that we as yet.have deficiency of proper data. 
We are hence obliged, if we would attain truthful conclusions, to 
combine the two methods, and through pains-taking consulting 
of scattered mention, the guarded interpretation of hints to be 
gained from tradition and vernacular names, and the recognition 
of changes due to the acts of man, to follow the protean changes 
from course to course, until we either attain the limit of our 
knowledge or indication of the original species. 

Ve may in the furtherance of this course recognize certain 
truths which we must consider axiomatic ; that variation is an 
indication’ of changed. environment, and that departure in the 

* plant from the natural motive towards a motive more subservient 
to man’s wants ix evidence of man’s interference; that as through 
man’s agency plants become removed from natural conditions, 
and have qualities dependent upon domesticated conditions im- 
ressed upon them, so when neglected by man these acquired 

qualities disappear in a large measure, and the plant changes, not 

reverts, to conditions which enable it to satisfy the requirements 
of nature; that change of form, added to the plant through man’s 
selection, if beneficial to the plant, when left to nature will be 
maintained in the plant escape or garden wilding; that a large 

mber of varieties is an indication of antiquity of culture, espe- 
cially if such varieties are of different types. - 

Applying these thoughts to a case in illustration, we should at 
once infer a greater antiquity of origin for the turnip than for the 
ruta-baga; for the carrot than for the parsnip; and where the 
varieties and types are very many, as in maize, wheat, beans, etc., 
we would infer very great antiquity of culture. S» seedless fruits 
indicate man’s ancient interference, and should only be expected 
to occur in regions which are or have been occupied by man. 

If a highway leads from Jericho to Jerusalem, it is certainly 
proper to infer that the same road leads from Jerusalem to Jeri- 
cho If variations of a certain kind are produced only by man’s 
interference, if the fact be well established, it is certainly proper 
to infer that if variations of this kind are found they indi- 
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eate a former cultivation. We can even go further and say that 
if the agency of man induces numerous variations favorable to 
man’s wants in a species, then that the presence of numerous 
variations in a species, of a kind favorable to man, indicate a 

previous agency of man. Thus, the peculiar distribution of the 
Vitis Californica in rows, near Fort Whipple in Arizona, is con- 
sidered conclusive evidence that the ancient Pueblo Indians were : 
in the habit of cultivating it; evidence of a dissimilar character, | 
but very nearly as conclusive, for the ancient cultivation of the 
Vitis Labrusca is seen in the variability of this species, which 18 
strikingly in the direction of the improvement of the fruit in in- 
dividuals, as is known to the many farmers in New England who 
have transplanted improved kinds to their door-yards, and isa 
matter of common repute, as well as evidenced in the various 
named varieties, as the Concord, which have originated from its 
seed. If we plant the seed of the apple, as we note the varying 
quality of the seedlings, no two being alike, we can infer from 
this circumstance that the apple is a domesticated fruit, and of 
human origin; if we likewise plant the seeds of the American 
Crab, we can properly infer that it is a wild or natural species 
from the power its seeds . This method of research, 
much promise to the investigator. 

en we consider the number of species of vegetables that 
heir number of variations, 

| squash, the tomato, pep pers, the potato, the cassava, chocolate, ete., ete. 

e 
me remark applies to the carrot, Shoul xe bot therefore be slow to refer the cultivated parsnip to the wile parsnip of European fields, or the cultivated carrots to the 

a 

ibe Ss 

=e ie 

rp es el aw ental ai ieee cs ER ghee DB EARP Sg STD AES RO env A roe ie Ow 

FD ge DGS COE ORS 

a ge 
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wild carrots? Avena fatua is supposed to be the parent form of 
the cultivated oat, but why not more reasonable to suppose it to 
be an escape, modified only from the cultivated oat in order to 
meet the conditions necessitated by its struggle under nature’s 
conditions ! 

The history of the Indians, after the discovery, shows that 
they were greedy for new sources of food supply, and the facts 
connected with their habits of living all show that they exercised 
a care ovec vegetable productions. Thus the melon and the 
peach reccived distribution over wide areas in advance of a Euro- 
pean discovery; the onion was even mentioned by Cortez as 
found in Mexico; the maize, the bean, and the squash, in vari- 
eties, all plants of tropical origin, and which could net maintain 
themselves without care, were staple crops throughout northern 
America, even to Lake Coulonge on the Ottawa river, and be- 
yond the St. Lawrence, where the crops required seeding, protec- 
ote and preservation of seed over the winter months. ‘The sun- 
flower was grown for its seed by the Hurons, as seems also to 
have been the Jerusalem artichoke for its roots. Bartram notes 
seeing in the south a plantation of hickory nuts cultivated by the 
Indians. The Prunus Americana seems to have ane As entig by 
the New England natives, and this seems also to have been the 
case with Prunus Chicasa in the southwest, sthou ch I find no 
distinct mention of the fact. Numerous other illustrations eccur 
in my notes of a ee or domestication of plants through- 
out America, and a care and curious concern about forms and 
colors which must coe david selection to have been exercised ; 
at any rate, when we have so-called wild species of the same 
varieties, the variability of these wild species in the portion 
which finds use is noticea 

ndeed, the careful student must recognize that the American 
Indians were an agricultural peor setts natural conditions 
and tribal strength would admit, and t ey were efficient 
agents not only in the genptaphiadl daniborion of certain plants, 
but also in the producing of varieties. Circumstances, as in 
European nations in times past, made the tribes usually hunters 
and agriculturists, often seviontlegsl solely, and again devoted 
wholly to the chase, and living on wild penduoiohs 

The history of the origin of our American vegetables must 
come from a close study of the history of a people, as well as 
from a study into the causes and effects of variations. These two 
methods in time may admit of certain generalizations, and it 
seems safe to assume that the results of such a study will not be 
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in accordance with accepted notions. The physiological method : 
will bring a certainty so far as it accomplishes a conclusion, 
which the method of systematic botany does not supply. Until 
we can separate escapes from natural species, that is, until we “ 
determine species apart from changes impressed upon plants by — 
man, it seems unsafe to refer our cultivated plants to localities : 
wherein occur wildings of like species. Far preferable the argu- 
ment from historical mention of the habits and movements or 
migrations of peoples. It seems probable that variability or true- 
ness to seed may become the test as to the sufficiency of a conclusion 
in favor of or against an assigned species. This fact is an inter- 
esting one for the scholarly botanist, for it only needs the reading — 
of De Candolle’s work to realize the uncertainty at present exist- 
ing. 

ee 

GEN ERAL NOTES. 

Notes on Mahernia.—The genus Mahernia in the natural order Stereuliacear 
presents many points of botanical interest. Our readers doubtless are familiar’ 

\ with the shrub as it occurs in con- a 

two together, bell-shaped and pen- 
dant from the branches. he 

Ossoms possess a most delicious 

& always convolute to the right, and 
the other to the left. 

notes that I made upon the spe- 
cies last winter in relation to the NGS 

\ 9 manner in which its nectaries are N 
A stamen with protected from small predatory 
hairs at f, and ™sects. It will be remembered ; fleshy disk at d. that the five stamens are somewhat monadelphous, and that they 
stand opposed to the five petals. This ante-position suggests the suppression of 

A petal with its nectary, ”. 
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a second whorl in the andrecium. The anthers are upturned at their bases, 

and have a fan-shaped row of hairs. The 

filaments present about midway a fleshy, 

crescentic disk, pubescent with downward 

inting hairs, The incurved claws of the 

petals form nectaries over which these disks 

exactly fit, No more perfect protection could 

ff This disk probably offers no 

obstacle to strong flying insects attracted 

by the powerful fragrance and the bright 

color of the flowers, but would effectually 

prevent the entrance of minute creeping >? 

s e accompanying diagrams will Gradnds blah ob dower: nepali: 4. 

illustrate the particular parts, and the petals; a, crescentic disks of filaments. 

ground plan of these spake in their mutual relations. 

. WHITMAN panne Brown University. 

Remarkable Vitality of Willow Twigs.— the summer of 1853 

Sylvester Piper, now a resident of 3526 Jones ay chinnes called my atten- 

tion to a willow basket in a ditch, the basket having sprouts several inches in 

length all around it. A curiosity so remarkable—possibly having no parallel! 

—led me to take immediate steps for its preservation. I dug the basket up with 

great care, and found it to be a worn out cast-away which had done service as 

a basket until it had become so badly worn as to be worthless, when it found 

iis way into a ditch at the base of the bank of the Illinois and Michigan canal, 

about 300 feet from the Bridgport lock (now within the limits of the city) 

whence I transplanted it with great care, placing it in a wet place in my fath- 

er’s garden; but notwithstanding its former vitality and careful removal, the 

shock was too great for the tender shoots and they all died. The basket was 

made wholly or in part of unpeeled willow, whose dried and withered germs 

needed only the opportunity to return to life. I have often resolved to have the 

story of the “willow basket” written and placed upon record while there were 

still living other witncsses than myself to verify it. 

In reply to a suggestion of Prof. Gray, “ Whether . it was possible that wil- 

low sprouts may have sprung up around the basket instead of from the willow 

of which it was composed,” I need but add that with a perhaps more than or- 

dinary love of tree culture, commencing in early boyhood and continuing to 

some exterit to the present time, it seems impossible aut I should be misled or 

satisfied with cxsual observation. In this case I was not. I handled the basket 

with my own hands while the sprouts were still fresh aa growing. 

IAN GUTHRIE. 

This incident comes to us abundantly substantiated by several persons of 

unexceptionable integrity and forcible acumen. Its scientific value was sug- 

gested to the author by Mr. Leander Stone, assistant editor of Northwestern 

Christian Advocate, Chicago; and it was referred to the Gazette for publication 

by Dr. Asa Gray, to whom the article was first sent.—Eps.] 
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Cobwa seandens.— Among some specimens of Cobea scandens appeared one 
that seemed to’me worthy of notice. The cotyledons wére grown together, the 4 
first pair of true Jeaves were also combined in one and placed opposite the — 

ae NN Dae cape S j 

double cotyledon. The first pair of leaves usually has only six leaflets, while 2 
this has eight. The plant is represented by the accompanying figure. 

, F, L. HARVEY. 

me 

sented by the accompanying figure. F. L. Harvey. 

The Root-hairs of Adiantum pedatum, L.—While ex amining | 
the root-hairs of the above-named fern recently, I found two in-— 
stances of abnormality which seem worth recording. 

The root-hairs of the Maiden-hair fern are exceedingly numerous and long’ 
oO numerous and so long that in most cases they form a brown, cottony ma’ 
about the rootlets. These hairs smog ‘ 

deformed. The walls of two of if w ee. 
the hairs were found to present ‘Root-hair of Adiantum pedatum. L., showin spiral near their proximal ends a spiral thickening. 5 459) p,p, seattered masses 0 prow 
ei - ages plasm. s, spiral thread. w, wall of hair. thickening, giving them an extra- 

quite abruptly. The accompanying figure will 

the hair, and the closeness of the spiral. 
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The Chlorophyll Bands of Spirogyra.—In some cases it is desirable to 
count the number of chlorophyll bands in each cell of a filament of Spirogyra. 
When the band is single or double there is no baum but when the filaments 
are crowded with,chlorophyll the task is not so easy. While studying Spirogyra 
Mr. O. F. Dragoo, of the class of ’86, Purdue piston devised a novel and 

certainly very ingeni- 

ous plan, which ma 
be explained by refer- 

ence to the accompany- 
ing diagram. 

Select any band, as 

ab, and focus on its pro- 

file, as at a. Follow the 
band to the opposite side of the cell where it is again seen in profile, as at b. 
Fix the points a and 6 in memory, focus on the upper surface of the filament 
and count the number of bands between a and 8, in this case three, ed, ef, gh. 
This number, increased by one, the one first examined, will be the number of 
distinct bands in the cell. - C.R.B 

fa 

. Diagram of the chlorophyll bands in a cell of Spirogyra. 

EDITORIAL NOTES 
HE PHILADELPHIA ACADEMY oF Sciences is building up a very fine 

herbarium, claiming now to possess probably one-half the known species of 

, labeled, a 
matically air, and this great ple s being done Bratnitonsly ie the per- 

f ed 

. ALLEN, in 4 ibe Torr ae Bulletin for Oetoker and Nov ember, gives 
me notes on n the pete species of Tolypella, accompanied by six plates. A 
= to the species is given and six new species des d. 

In tHe DecemeBer number of the Gar mages 8 + Moy is given an Speeze 
of a lecture by Dr. J. T. Rothrock upon “Am n Forestry.” The went 
is made that, so far as the Jumbering produ a is E cncaraed, Mi Make ranks 
first, followed by Pennsylvania, Wisconsin, and Ne ork, and far d t} 
list stand Oregon and Washington. If the fi . see Pennsylvania are reves 
as in the past, the lecturer estimated that h less than fifty years they 
would be peered, ae it is urged tha ea shontl be viata at ast « as fast 
as they are cut 

Pro fg arcs Y, in the December Naturalist, describes a new species o 
Scie deste ing fungus, under the name Entom« mopthora ptenit. Itoccurs as a 
pi olored” a in the body cavity and femora of the common locust, Calop- 
tenis differenti 

acne CAN JOURNAL oF Sctence for December, Dr. Gray gives 
quite an elaborate review of De mrss sl ‘ Nouvelles sonyilinal sur la No- 
menclature a 4 vis for those who either can not = or do not have 
the original wil a convenient sabstivte for a translation 
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J. ge a well-known French botanist, died at Montpellier 
Aug 

: 

ten F. Dr. Nicuonas pra! PEDICINO, director of the Bacuindel Garde 
at Boia died at Naples Aug. 

MISSION sent out er. the German gqvernment to study the chole 
in Egypt was successful in identifying a specific baccillus infesting the lowe . rtion of the small arg In size and shape it most closely resembles the Paci illus of glanders. That it is the cause of cholera has not been proven, as no ~ animal bec to the dace could be found with which to experiment, 

THERE WERE NO PAPERS in ed before the National Academy tae held j in New Haven, Noy 
Pror. Dr. Lermpac CH, President i eres desires to obtain good he barium dtieg aphe of American gay lacew in exchange for European speclmeny His address is Sonders ausen, Germany. 
THE HE 

College of Pharitacy af New York C mens were found to be in a bad ae mad ies ata destroyed. e ers have recently been mounted, and will eventually be systematically arrang: REcENT INVESTIGATIONS connect the forms known as Ozonium with varie of ites, Coprinus = i Eentecnlinw and they are to be regarded election: stages of these fun 

: h wi d others, and * Lien fed with animal matter thro ugh their leav Were stronger and more vigorous in nae as than those that were not ‘th fed but t equally faviead in every other 
nN D. igor in Sciene . deck la and figures a ‘combination a nut which 1s incvered. partly by pepo hull aod partly by 4 shellbark hull, as it Gan and Juglans had bee n guilty of epee Within the hull j oo ms that the nut was enti irely walnut. The specimen 8 worth a careful e nation. 

_A RARE poe is offered to botanists to supply themselves with a very 4 sirable plant. Two years ago Prof. F. L, Harvey collected Dioclea Boykinis extreme Southern Arkansas, hated * i i ob 

gh vl lighten his traveling expenses, he wi collect enough for e wh ‘Sabscri tion for specimens should be sent Prof. F. L. Har rvey, Fayetteville Ark. x bate T the AX Assoctation Proceedings for 1882, recently di n the | llowing “ser Rag rinted either in full or iy 
abstract : Paleozoic —- of JW Dams — son; Flora of N. Amer: 

4 

- #. James; i on on techatis by C. E. re ene by W. a ee Fertilinatiny, of Yucca, by °C. Vv. Ri 
ving Matter, by L. Elsberg: Some Vegetable Poisons, by 3B 
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Part Four of volume 173 of the Phil. cere aie of the Royal Society 
of London is devoted to a report by Lawes and Gillert on the botanical results 
of experiments on the sere herbage of permanent iandiges conducted - 
more than twenty years in succession on the same land. It oer aces 235 quart 
pages with many tables, pee is replete with interesting matte 

Mr. Tuos, MEEHAN, who visited the western coast last summer, dissents in 
the current signatures of ‘the Proc. Phila. Acad. from the rene of Mr. Muir, to 
e . Am. 

h 
once existed, <p apace) accounts for the failure of the Sequoias By eee be- 
yond the “fe ds they have evidently maintained for a Pie term of j 

N Murr fur sai seo seven ee ages of Botanical ‘Notes i he 
‘report of the Suibe of the Revenue-Steam Cora in 1881, just issued fro 
the government printing office. ists are ape the flow pried plants Solinetsil 
‘at various localities on the coasts of Alaska, Siberia and adjace 

Dr. A. L. Ca seg anes his previous paper in the Pop. Sei. "Me (Dee. *82) 
with another (Dec. ’83) on the “Concentric Rings of Trees,” in which he re- 
peats the main statements ‘of the former paper and brings silition al grapes d 
‘to show that the concentric rings of trees are not necessarily annual. This e 
dence pret al presented in tabular form) is based upon actual specimens cut fa 
‘trees of kn 

Specimens furnished by Species. oem Number of Rings. 
; hie) : 

Hon. Robt. W. Furness ick nlebouy 1] 16 
Sie Bu Mt ash BH 
“ “ “ “ 14 main, Ky. ite tree dak “eaon ass gs. 
“ce “ “ec “ Bur oak 94 i 

" . e © Black walnut 
ae “ “cs ota Chestn 4 7 

aN ote AR Monit a Peach 8 6 
ME dd ks Chestnut oak u.: 18 . 
rof. J. L. Budd, Iowa 
Agr. College. Spruce (Puget S’d) spec- ,; | 18 at one end, 

imen 12 in. long L S at the eee end. 
Mr. H. P. Child, Kansas Pine 8 : (16 City Stock Yards. Soft maple 14 L475 ren 

The hg here presented i is certainly very strong; strong enough at least 
to make us drop the term “annual rin ” and aaa the. more expressive 
and in kas cases ssike truthful one, oa rin 

CURRENT “LITERATUR EB. 

pay to North American Botany. By Asa Gray. Proc. Am. Acad. 19. 
PP. 
As would be expected, the oe part of this contribution is devoted to 

the Composite, sss species being des d and certain genera revised. The fol- 
lowing notes w: ade in looking cheoadl the pages, and while they seem de- 
sultory they Sadteidi somewhat the order of treat 
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The pr ay ar? Nias 257 to Asteroidee are four new species of Erigeron, alt 
but one from Arizona. Inuloidee are represented by three new Gnu _ iumsy 
two of them Masiaan , and a foot-note care oe be the fact that the Mex 
ican species of this 3 gen us are sadly in need of re Among Helianthoidec, 
Viguiera gains four or five new s ies and in Tineke: it is found he pe the pres- 

i 

am. 
new genus of Heleninidece is aber Fatonella, in honor of Prof. D. C. 

Eaton, and contains two species. On e2la phe 5 abs eg genus bee 

ng nine species. 
enough from Senecio to rank as a separate genus, and g a nonmpatel of N. : ° ; ; : Am. species. Some interesting species of Senecio are ‘describe d and cortdil 

: e. . aureus 

; eS. Neo Me zzlin 
appears in collections variously name endleri, multilobatus, cron etc. 
key to N. Am. an exican species of Perezia a} Acourti ia is given in a toot-note 
while a revision of the genus ps aaa ia spice rs in the bod f the contribu- | 

Rocky Mt. tion, shoWing 14 species. two of which are new. A synopsis bana the 
ei Pacific s species of Hieracium is wae six new species and several varieties 

ing de: 
There i is aid a revision of Trorimon. Under “ Miscellaneous ape sh and 

agri five new se of nig, gl appear. A new Rock . Sambucus 
escribed, S. melanoe and the name ee oot given to the 

ie m which appears in the Manna | as ZL The 1 L. flava has a range 
wholly es and the name L. Suliounis should be subttated for all the 

from “ Central Ohio. to das s, Wiscon and Winnipeg.” A new 
genus of Rubiner from Cuba is deser » Nodoea joteaess Fedia ae U Pettis a 
both included i in Valerianella, and che; me me ee Manual beeo ome as follow 
”. olito oria = V. olitoria ; F. Fagopyrum= . cheno olia; F. radiata Vv. radi ta : ia 

: umbilicata— V. Woodsiana, var. wnbi tikes ; Rk peat ria— v. Woodsiana, var. ~ 
i speared i A new genus of The as, Purishella, is described, a notice of which 

e 

m §. ag rnia, with several other genera 
Lg —— aad d by sage species, et the contribution. Most of the work 
ere a ed has been done in the e pr cparation of the forthco oming volume of 

the Synoptical Fl lora, the a . 
not be much longer pets esoree of which all hotastelp sincerely hope may 

= 
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Some North American Botanists. 

IX. Lewis Davin DE ScHWEINITZ. 

BY A. P. MORGAN. 

_ Allittle sketch of the labors of the celebrated de Schweinitz 
in the department of mycology, may give some notion of the 
large and varied field of natural objects open to the eyes of the 
Inquiring botanist in every locality, and may also give good en- 
couragement as to the amount that may be accomplished by work- 
Ing therein, provided the work be done in a persistent and sys- 
tematic way. 3 

It is greatly to be desired that some one, as Mr. Rau, ina 
position to obtain the facts, should give us an extended account 
of the life and labors of this great botanist. In so far as I may 
touch upon his biography, I quote from memory and aim only 
to be generally correct, but, in reference to his labors, I have be- 
fore me the ‘“ Synopsis Fungorum in America Boreali media de- 

_ gentium,” communicated to the American Philosophical Society, 
Philadelphia, 15 April, 1831. 

wis David de Schweinitz was born at Bethlehem, Pa., in 
1794, and sent to Europe to receive his education. there 
distinguished himself in mycologic studies, and with Albertini, 
published the “Conspectus Fungorum in Lusatia superiori.” Re- 
turning to his native land, he settled at Salem, N. C., where he 
Temained a few years. The results of his mycologic studies in 
this locality were published at Leipsic, in 1818, by his friend, 
the celebrated Schwaegrichen, as “ Synopsis Fungorum Caroline 

Superioris,’ * In 1821 he returned to his native village in Penn- 
sylvania, where his delightful studies Were continued till his 
death, which occurred, I think, in 1834. He enjoyed the friend- 
ship of the most distinguished botanists of his time, both in 
Europe and in this country. With the vigorous prosecution of 
studies in Fungology, his merits as a close and careful student 

” a 
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of nature and his important contributions to botanical knowledge 
will be recognized. 

The Synopsis Fungorum in America Boreali enumerates more 
than three thousand species, divided among the classes as follows: 

Ebymenomyctiee = ts, 9946 
Yreuoimnycolee Ve a 

Ganteromycetet sc Be a oy 287 
Hyphomyostes. 32 Ge 81 
Gymnompertes ss ok oe 98g 

BOM oS ewes ie ce, BOOS 

Of these 1216 are new species, natives of America, while the 
remaining 1883 are identical with European forms; that is, 40 
per cent. are native species, and 60 per cent. common to both 
countries. The great genus Spheria alone contains 680 species, sl 
of which 387 are new. Peziza stands with 213 species, 58 of 
them new. Polyporus contains 153 species, 41 new. But it 
seems rather singular that he should not have been able to add 
more than 14 new species to the great genus Agaricus. The 
labor on these plants seems to have been reserved for our own 
time. Prof. Charles H. Peck, in his reports up to date, enumer- 
ates 525 species'of Agaricini, of which 272 are new. 

After his return from Europe how de Schweinitz must have 
reveled in the novelties of the New World! With what delight 
he must have beheld the magnificent Agaricus illudens, and with 
what wonder the singular Mitromyces lutescens !, With what pleas- 
ure he must have gathered the first specimens of the fairy Pe- 
ziza floccosa ! 

genera. It seems singular that the Fungi that can be. perfectly 
preserved, that are the most easily studied, should be in <uch a 
chaotic state of classification. ; 

It is to be regretted that de Schweinitz has not given us more 
of his views on the life-histories of the Fungi, which are so in- 
teresting at this time; his maturity of observation would un- 
doubtedly have enlightened many dusk points. It isa signifi- 
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cant fact, for example, that while he mentions Puccinia graminis 
as “ vulgatissima in graminibus,” he does not chronicle Heidium 

_ Berberidis. 
‘The herbarium of de Schweinitz rests in the Academy of Nat- 

ural Sciences, Philadelphia. It is very much to be desired that 
a reprint be made of the Synopsis Fungorum, as it is practically 
inaccessible to the ordinary student. Still more desirable is it 
that a Synopsis Fungorum be compiled that shall include all the 
North American species identified and described up to the pres- 
ent time, and which now, perhaps, more than double in number 
the enumeration of de Schweinitz. 

A Botanical Holiday in Nova Scotia. IL. 

BY T. J. W. BURGESS, M. D. 

By June 21st we had exhausted the time laid out to be spent 
in the neighborhood of Halifax, and taking the Windsor and 
Annapolis Railway to the latter place, caught the steamer cros- 
sing to Digby. Here we were first able truly to realize the won- 
derful rise of the tide in the Bay of Fundy, our landing being 
made from the hurricane deck, then below the level of the whart. 
Quitting the boat for the rail again, we were soon on a road, the 
Southern Counties, which we concluded to be chiefly remarkable 
for the slow rate at which it could travel, no less than four and a 
half hours being taken to cover the 65 iiles between Digby and 
Yarmouth. 

At Yarmouth, the most southern point touched in our trip, 
we had expected to find considerable change in the vegetation, 
but this was less marked than we had looked for, so that a con- 

OF days in press, an hour under a hot sun serving to completely 

Cure specimens that would have taken four or five days changing ; 
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but with ones fresh or insufficiently wilted, the process was use- less, as the absence of pressure allowed the leaves to curl u . 

sands ; Alchemilla vulgaris, L., abundant in waste places, and in fields bordering the harbor, Galium Aparine, L., on a bar running 

on dry ground, but close by; Tussilago Farfara, L., common along the streets and railway track ; Symplocarpus feetidus, Salisb., 

Royale, it remained go till g century later, when, captured by the English, the name was changed in honor of Queen Anne to Annapolis Royal, since abbreviated to Annapolis. Like other Acadian strongholds the fort is now a ruin, and the place that Once rang with the tread of armed men echoes with the merr laughter of children, whose play-ground it is. What a pleasant memory is the evening hour spent on the old grass covered ram- sor the sea with its never ceasing murmur at our feet, and old North Mountain frowning grandly down upon it. What a pleasure, too, is the possession of souvenirs of our visit in Hyos- cyamus niger, L., found blooming freely in the decaying earth- 



BOTANICAL GAZETTE. 21 

to ring the chimes that call the spirits to their moonlight revelry, 

“fairy-bells;” and in others, ravishing beds of the wax like 

_ Moneses wniflora, Gr., loaded the air with fragrance. Osmorrhiza 

brevistylis, DC., Pyrola chlorantha, Swz., Epiphegus Virginiana, 

- Bart., Habenaria orbiculata, Torr., Listera cordata, R. Br. and 

convallarioides, Hook., Corallorhiza innata, R. Br. and the com- 

mon form of multiflora, Nutt., Eleocharis obtusa, Schultes, Carex 

rosea, Schk., and Cystopteris fragilis, Bernh., were also collected 

and fully compensated us for our tiresome climb over the roug 

sides of the mountain. 
Our next stop was at a little wayside station, Kingston, to 

examine the bad lands lying along this part of the railway. The 

sand hills, covered with the withered flowers and half-ripened 

fruit of Hudsonia ericoides, L., where a week before they had 
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been a mass of golden bloom, gave evidence of the advance of 
the season. The same localities abounded in Corema Conradii, 
Torr., with immature fruit, and Arctostaphylos Uva-ursi, Spreng, 
while Comandra livida, Richardson, was found in a sandy slashing 
in the woods. Growing along the track was a depauperate form 
of Rosa lucida, Ehrh., and in a woodland back of the station 
Helianthemum Canadense, Mx., Spergula arvensis, L. in fields, 
Pilea pumila, Gr. in low woods, Panicwm depauperatum, Muhl. 
on dry banks, and Amblyodon dealbatus, Pal. Beauv. on the bot- 
toms of dried up hollows in eranberry marshes, were also picked 
up, and made welcome additions to our list. In a swamp at 
Bridgetown, a neighboring village, is a fine grove of Thuja ocei- 
dentalis, L.., a tree, we were informed, which, though common in 
oe adjoining province of New Brunswick, is very scarce in Nova 

otia. : 

. along the grassy cece! : 
li : of 23 Wiedsid Fosiia, # Be cliff were fine bunches . 

_ On leaving Kentville our road entered the country which ie te has made famous. From Grand Pré, literally “great. meadow,” one has only to look about on the ocean of billowy 
grass to see howa t was the name, and we can not wonder at the 4 
unwillingness of the Acadians to quit so peaceful a spot. Few 
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traces of the French village are now to be found, but the hol- 

lows that once were the cellars of their houses are still pointed 

out. There, too, now gnarled and decaying, are the willows that 

formerly lined the streets and perhaps witnessed the troth-plight 

of Gabriel and Evangeline, while the dykes, built to keep the 

sea from their meadows, and at which sturdy Basil himself may 

have lent a helping hand, yet-serve the same useful purpose. 

Great as is the charm of the place to the poet or sentimental 

tourist, it offers but scant attraction to the botanist, and accord- 

ingly we pushed on to Windsor, passing, just on the outskirts of 

that place, the old homestead of “Sam Slick” (Judge Halibur- 

ton). e Avon, on which the town is built, is principally made 

by the tide from the Basin of Minas, and is a noble stream at 

along the highway were found Juncus articulatus, L. and Carex 

retrorsa, Schw., and on the hillsides bordering it Panicum di- 

chotomum, L. In meadows by the creek were fine specimens of 

zalis corniculata, L: var. stricta, Sav., and Ocnothera pumila, 

reappeared, and in much better collecting condition. Near 

“ Prince’s Lodge,” once the residence of the Queen’s father, the 

Duke of Kent, for a long distance the railway track was covered 

with beautiful specimens ot Aquilegia vulgaris, L., in both flower 

and seed. Here likewise was a very large-flowered form of - 

Geranium Carolinianwm, L., and in rocky places Poa cesia, 

Smith. Dry gravelly roadsides yielded Urtica dioica, L., and 

boggy spots were brilliant with Myosotis lawa, Lehm., or, as Col- 

eridge so prettily describes it, 

“That blue and bright-eyed flow’ret of the brook, 

Hope’s gentle gem, the sweet forget-me-not.” 
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Notes on the North American Forms of Podosphera. 

BY F, S. EARLE. 

I have lately examined a number of specimens of this genus, 
from different localities and on different host plants, with a view 
of trying to determine their specific relations. 

: Ithough quite a marked difference may be observed between 
perithecia taken from the same leaf, specimens on the same host 
plant from different localities resemble each other quite closely, 
and these forms may be characterized as follows : 

1. Form on Prunus Cerasus. 

2. Form on Prunus Americana. 
(One specimen, Dixon, III.) 

Amphigenous, fruiting below; perithecia .0025 in. to .00325 
in.; appendages few, about 6 or 8, placed irregularly, but some- 
times ascending nearly parallel, 14 to 2 times the diameter, 4 or 
5 times parted, tips not much swollen, 

3. Form on Amelanchier Canadensis. 
(Two specimens from Massachusetts and Connecticut. Coll. A. B. Seymour.) 

Amphigenous, or epiphyllous ; perithecia .00275 in. to .00325 
in.; appendages 8 to 16, 2 to 3 times the diameter, much as in 
tke form on Prunus Cerasus, but rather darker and less variable, , tips swollen. ' 

4. Form on Spirwa tomentosa. 
(Two specimens, Massachusetts. Coll. A. B. Seymour.) 

Amphigenons, fruiting both sides of leaf or more abundantly above ; perithecia small, .0025 in. to .00325 in. ; appendages nu- merous, 12 to 24, radiating from all parts of the upper surface, 1 a times the diameter, 3 to 5 times parted, tips only slightly swollen. 
5. Form on Crategus— 

(Three specimens from Illinois.) 
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Amphigenous or epiphyllous; perithecia small, .0025 in. to 
.003 in.; appendages 8 to 12, mostly curving upward, but not 
fascicled, | to 2$ times the diameter, 3 to 4 times parted, tips 
somewhat swollen. 

These forms all have septate appendages and do not differ 
materially in their spores and asci. The differences that do ap- 
pear are chiefly in the size of the perithecia and in the number 
and length of the appendages. As these vary more widely in 
perithecia from the same leaf than do the averages of the ditfer- 
ent forms, there seems no ground for their separation into dis- 
tinet species, unless we allow more weight to the difference of 
host plant than is usual in the Erysiphet; but they should be 
considered as belonging to a large, widespread, variable species, 
comparable with Erysiphe lamprocarpa, Lev. and Microsphera 
penicillata, Lev. 

Saccardo, in his ‘‘Sylloge Fungorum,” gives Podosphera 
Oxyacanthe (DC.) De Bary, with “appendages 8 to 10, about 
equal to the perithecium,’”’ on species of Crategus in Europe, 

Algeria, etc. ur form on Crategus agrees well with this de- 
scription, except that the appendages are sometimes a little 
longer, which we have seen to be an unimportant character. 

He divides the forms that have usually been referred to P. 
Kunzei, Lev. between P. myrtillina, Kunze, having “6 to 10 
appendages, three times the diameter, radiating divergently,” 
on Vaccinium in Europe; and P. tridactyla, ( Wallr.) sary, 
having “ few, 3 to 7 appendages, three times the diameter, rising 

in a parallel bundle,” on species of Prunus in Europe and North 
merica. 
Two European specimens in my collection on Prunus do- 

mestica and Prunus Padus show the peculiar character of P. tri- 

dactyla, having the few appendages clustered at the summit of 
the perithecium and rising in a parallel bundle. A part of the - 

perithecia from the specimen on Prunus Americana (see above), 
approached this form rather closely, but in all the other speci- 
mens examined the appendages are more or less widely divergent, 
thus seeming to bridge the difference between this form and PF. 

myrtillina Kunze’. 
The form on Spirea has been described by Howe in Vol. 5, 

of the Torrey Bulletin, under the name of P. minor. ; 

8 Erysiphe Oxyacanthe DC., was the earliest name given 

: ‘Having never seen specimens on Vaccinium, I can not, of course, say that 
this is to be included with the other forms, but there is nothing in the descrip- 
tion by which it can be separated. 
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to any of these forms', that specific name will have to be re- 
tained for the combined species which may be characterized by 
the following description : 

PODOSPHHRA OXYACANTH (DC.) 
Erysiphe Oxyacanthe, DC.; Podosphera clandestina (Wallr.) Lev.; P. 

myrtellina, Kunze (?); P. tridactyla (Wallr.) De Bary; P. Kunzei, Lev.; Al- 
phitomorpha tridactyla, Wallr.; Podosphera minor, Howe. 

Mostly amphigenous ; perithecia .0025 in. to .00375 in. in di- 
ameter, dark brown, reticulations large and prominent ; append- 
ages variable, from four or five to twenty or more, septate, col- 
ored for half or more of their length, variously parted, tips some- 
times much swollen ; ascus oval, thick walled ; spores 8. 

hera biuneinata, C. and P. on Hamamelis, is a dis- Podosp 
tinct, well marked species, having long, slender hyaline append- 
ages. 

Additions to the Habitats of N. American Sphagna. 

For several years past the writer has made excursions into 
the southern parts of New Jersey in order to examine and note 
the distribution of the various species of Sphagnum, and the most 
important results are herewith given. The varieties new to this 
country are indicated in small caps. 

Sphagnum Portoricense, Hampe, occurs in ponds at Pleasant 
Mills, Atlantic Co.; at Atsion & Brown’s Mills, Burlington Co. ; 

Dr. G. Martin, of West Chester, Pa., while in Florida, during 
the month of March, this year, sent me a lot of Sphagna for identification, amongst which I was fortunate enough to detect a 
number of plants of 8, imbricatum, Hornsch. This species has 
not, to my knowledge, been heretofore found south of New ersey. 

_ Sphagnum papillosum, Lindbg., is found in bogs near Toms 
River, Ocean Co.; Atsion and Quaker Bridge, Burlington Co., and in fruit near Newfield, Gloucester Co. 

nln 

Maa am under obligation to my friend Mr. A. B. Seymour, of Cambridge; 
seta oF aid in establishing the nomenclature of this subject, as well as for 

many of the specimens from which the above descriptions are taken. 
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. CONFERTUM, Lindbg., near Newfield, Gloucester Co. ; 
Sph eer m cymbifolium, Ehbrh., var. squarrosulum (Nees.) in 

bogs, Aion. Burlin Co. 
Var. CONGESTUM, Schimp. (var. purpurascens, Russow.,) oc- 

curs near Newfield, Gloucester Co. 
sphagnum aeutfolium, Ehrh., var. DEFLEXUM, Schimp., 

margins of Dons wfield, Gloucester 
Var. Be iyi ; Behe. , open bd Atsion, Burlington Co. 

‘Sphagnum subsecundum, Nees., var. ile iuigens (Schimp.) 
Lindbg. 2 sia near Newfield, Gloucester 

OBESUM, Wils., swamps near Kisiox, Burlington Co. 
S ions neglectum, Angstr. var., swamps near Newfield, 

Sionesster Co. 
sphagnum macrophyllum, Bernh., in Pa at Willow Grove, 

Ctetaad Oo.; and Malaga, ¢€ being er 
EUGENE A. Bis, Bethlehem, Pa. 

GENERAL NOTES. 

Vitis riparia.—As represented in this locality this is a ae ste 

climber, growing in bottoms and low grounds along streams; the flow 

from one to two weeks later than any other species of Vitis here, but fe fruit is 

ripened remarkably soon. 

Usually we have ripe grapes the first week in July, but this season was 

very backward with late frosts, and I saw no ripe fruit until the 12th of July, 

while the so-called Summer grape (V. estivalis) ripens its fruit about the mid- 

dle of September. , as our manuals call this a Winter or Frost Grape, 

and it is so stated in the Floras of Iowa and ahaa I would inquire if this 

is the usual habit of the plant in other localit 
The panicles are shorter and closer, with oe and sweeter berries than 

those of V. cordifolia. 
Here it is called Fox, Slue, or Sioux Grape-—Frank Busu, Independence, 

‘issourt. 

Graphephorum festucaceam, Gray.—Last July, while collecting Scirpus 

Auviatilis, Gray, in a small slough shout a — of a mile west of my house, I 

found a grass which proves to be an interesting y. Judging it to be a 

horum, though differing from the description of the single species and 
its variety major in the Manual, I sent it to Dr. Gray for determination, who 

Promptly reported it to be Graphephorum festucaceum, Gray, (Arundo festucacea, 
Willd.), for the first time in the United States so far as he knew, and who re- 

quested me to announce this addition to our flora in the BoranicaL Gazerre. 

He adds, however, that it abounds in the Saskatchewan region, and is well 
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known in N. Europe. In Dr. Vasey’s recent paper on “The Grasses of the 
United States,” the range given is from British America to Alaska. The pres- 
ent locality, therefore, extends its range several hundred miles southward. It 
probably occurs in Minnesota, as I found it but six miles south of the state 
line. It grows quite rank, in water from one to two feet deep, along with such 
plants as Scirpus fluviatilis, Gray, 8. validus, Vahl, and Typha latifolia, L.—R. L. 
Crattry, Armstrong, Iowa. 

Sarcodes sanguinea.—Mrs. Austin’s interesting note I only saw recently, 
on my return from the Pacific. While in the Yosemite Valley, on the 17th of 
June, Dr. Chas. Schaffer, of the Philadelphia Academy, Mr. J. M. Hutchings, the 
well-known and estimable guardian of the Yosemite, and I, took a pick-axe to 
Glacier Point especially to study the snow plant. We dug out carefully a fine 
specimen. It had started about a foot below the surface. We took the mass 

We may say positively it is not a parasite in the usual sense of the word. Is it 
@ saprophyte—a plant of the Monotropa type, feeding on decaying vegetable 
matter? We cquld find no trace oftvegetable matter more than is found in any 
ordinary earth, except here and there a few scattered pieces of charcoal about 
the size of peas, and not many of these. There was really nothing to indicate 
that the plant might not live and grow as ordinary plants, just as Mrs. Austin 

allorhiza, Monotropa, and similar “ saprophytes.” Is it a perennial as Mrs. A 
believes? I know Corallorhiza wil 

kindly sent to me by a lady in Nevada, but there was no sign of their appear- 
ance last year. I have sown seeds now which I brought from the Pacific, in 

_ this piece of woods, 

elaborate it for themselves, 
orated, and hence have no. 

e there is a very interesting field open for 
vestigation. THomas MEEHAN. 
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Zinnia grandiflora, Nutt.—In the latter part of July last, while botaniz- 
ing in the vicinity of Pueblo, Colorado, I found this species of Zinnia in great 
abundance, and was especially struck with its singular and, to me, novel method 
for the dispersion of its seeds. The plants, though rarely more than four or five 
inches in height, were very showy, because of the abundance of their bright yel- 
low flowers, large for the size of the plants. When I came to examine them 
somewhat closely I found that much of their conspicuousness was due to the fact 
that the ray-flowers, even of the oldest heads, though they had become dry and 
rigid, had lost but little of their original color. Further observation revealed 
the fact that the rays are persistent even until after the akenes are fully ripened. 
The heads then fall or are detached entire from their peduncles, and the thin, 
light, stiff rays, now answering for wings, they are carried away by the wind to 
great distances from the parent plant. By this method the seeds are dispersed 
for the growth of another year. 

I record the fact as one of great interest. I have never seen the like artifice 
employed by any other plant for the dissemination of its seeds, nor seen such a 
one noticed by any writer. 

I met the plant soon after in New Mexico, where it seemed equally abund- 
ant. It is well figured and described in Dr. Torrey’s botanical contribution to 
Emory’s “Notes of a Military Reconnoissance,” p. 144.—Davip F. Day, Buf- 

a8 : falo, N. 

Notes from the New bis mciiea = Experiment Station. — In 

chapter xi, “Animals and Plan r Domestication,” Darwin says that it is. 

worth mentioning that he “ pat Ran pet pict sweet pea (Lathyrus odoratus) 

with pollen from the light-colored Painted Lady. Seedlings raised from one and 

the same pod were not intermediate in aise but perfectly resembled both 

parents.” I can offer some parallel illustrations : 

Kernels of Waushakem flint corn, exposed last year to spl fost? from 

Minnesota ie a ie oer yielded ears of —. Wa ushake and per- 

eh corn without intermediates. Agua; hybrid Sccttiels from flint and 

sweet crosses have flint and sweet ears, without any intermediates, and flint and 

dent crossed kernels ears of flint and dent corn without any intermediates. Pop. 

corn mi ata produced sweet corn, flint corn and pop corn ears, but no 

intermedia 

Voatie sweet and wrinkled pie smooth and wrinkled peas were found 

in the same pod, but no intermediates. In crossing a smooth pea with pollen 

of the sugar pea, the pod was of the garden type, the seed of the sugar type. 

Blue seed produced both blue and cream-colored peas, and cream-colored 

seed produced, occasionally, blue seed—excellent evidence in favor of the view 
that natural cross ossing occasionally takes place. 

William the First, a smooth pea, planted late, but the pods harvested in a 
ripe condition, yielded wrinkled peas for crop.—E, Lewis ise Director. 
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EDITORIAL NOTES. 
M. w’Appe Anzr, an Italian lichenologist, died recently. 

Pror. Dr. Tu. Nrrscuxe, director of the Botanic Gardens in Miinster, Ger- 
many, died August 30, in his fiftieth year. 

Wo. TRELEASE gave four lectures during the month of January be- 
fore the Johns Hopkins University, on the fertilization of flowers. 

Dr. Geo. Vasey, in the December Torrey Bulletin, describes two new species 
of grasses, Agropyrum Scribneri from Montana, and Sporobolus Buckleyi from 
Texas, 

Cari SALomon has recently published “ Nomenclator der Gefiisskryptoga- 
men,” giving the genera, species, synonymy and distribution of the higher 
cryptogams; a much needed work. 

Buuetin No. 7 of the Illinois State Laboratory of Natural History, to be 
issued soon, will be devoted to a “ Descriptive Catalogue of the North American Hepatice,” by Prof. L. M. Underwood, of Syracuse University, 

Pror. Bukrrxt calls attention in Science Record to a common mistake of supposing that pébrine of silk-worms is caused by Micrococcus bombycis, when in- stead it produces the quite distinct disease of schlafsucht to which caterpillars 
are subject. : 

Tue Buuetrn of the Botanical Society of France contains an account of 
the germination of the oospores of Peronospora viticola, the grape mildew, stating that, contrary to preconceived opinion, zoospores are not formed, but a mycelial tube is at once pushed out. 

Iv tHe January Naturalist Prof. Bessey gives an account (with cuts) of hybridism in Spirogyra, observed last August at Ames. S$. majuscula and S. pro- fecta Were seen to conjugate, the zygospore resembling those of S. protecta, this species also being functionally the female. 

G. HABERLAUvDT sHows that the so-called rudimentary fibro-vascular bun- dle in the center of the stems of mosses is a water-conducting bundle. An aqueous solution of resin rises in the central bundle only, and quite rapidly there, when the cut end of a stem is immersed in it. 
THE sTATEs oF Indiana, Illinois, Michigan and Wisconsin are included in the last “Contributions toward a List of the State and Local Floras of the U. 8.” by W. R. Gerard and N. L, Britton, This list, when completed, will prove a most valuable one, as, judging by our own State, it is a most reliable one. 

strip of coastline not more than four miles long, the society is taking measures for its preservation. 
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In Scrence Gossrp for January, W. B. Grove gave some “ Notes on Yeast- 

Fungi,” being a translation from Dr. Winter’s edition of the “ Kryptogamen- 

Flora,” with notes by the translator. Twelve species are described and figured. 

CrxcHona LEDGERIANA has been having quite an airing in the Journal of 

Botany, the last number adding still another to the long list of papers on the 

-subject. The editor probably voices the wish of all his constituency when he 

brackets at the close of the article these words: “This discussion is now 

clos : si ed.—Ep Journ. Bor,’ 

Tur “Funaus Forays” of the Natural History societies of Britain were not 

so successful last season as usual, owing to unfavorable weather and a scarcity 

of specimens. Probably the most interesting item was the finding of thirty-four 

species of Cortinarius in the vicinity of Hereford, during a four days gathering 

of the Woolhope Field Club. 

Iv seems THAT Spheria Coulteri, Peck, collected in 1872 near Yellowstone 

Lake, turns out to be the representative of a new genus, which Professor Sac- 

cardo describes in the Torrey Bulletin for December, and names Neopeckia, thus 

-associating Professor Charles H. Peck’s name with that, of the writer in a way 

that is very pleasant to the latter. 

LIGNIFICATION HAS HERETOFORE been supposed to be confined to internal 

tissues, but A. Lemaire shows (Ann. Sci. Nat. xv, p. 297) that the epidermal 

cell walls may undergo this change. A section of the epidermis, transferred 

from an alcoholic solution of phloroglucin to hydrochloric acid, has its ligni- 

fied parts colored a beautiful rose-red. 

Iw 1882 Mr. A. SrepHEN Witson published an account of the discovery of — 

certain bodies found in potato leaves, which he claimed to be sclerotia of - 

ytopthora infestans, which view Mr. Plowright accepted. In the December 

Journal of Botany, Mr. Murray and Dr. Flight publish the results of an investi- 

gation of specimens furnished by Mr. Wilson, which go to show that the so- 

called sclerotia are merely masses of oxalate of lime. 

HEOKEL GIvEs an account in the Bulletin of the Société géogr. de Marseille of 

the African nut called Kola. It is the product of a tree belonging to the order 

Stereuliacece of which the chocolate tree of tropical America is a member. the 

chemical composition of the two fruits is much alike. Kola is very highly es- 

teemed by the African tribes, often bringing its weight in gold-dust, and in 

Periods of scarcity a slave being required for a single nut. 

: YRoN D. Haxtstep, in Science for Jan. 11, contends for the use of italics 

In printing scientific names, which does not accord with the practice in that 

-periodical, nor the views of its editor. Science is a radical in the use of type, 

and some of the changes introduced seem not a little absurd to those acoustomed 

to a very different order of things. In reference to the use of italics for scientific 

Ramee, however, the writer has found its greatest convenience in the saving of 

time. Such names are thus made catch-words, and a glance down a page re- 

veals the species spoken of and invites either to skipping or a closer reading. 
ae 
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BoTANICAL MICRO-CHEMISTRY is growing in’ importance if one may judge 
by the number of reagents coming into use. Eighty-eight, including only the 
more important ones in use up to June, 1883, are now advertised by Dr. Theodor 
Schuchardt (Gérlitz). While only a very few of these are necessary in the or- 
dinary study of histology, many of them are absolutely indispensable in the 
delicate investigations concerning the nucleus, bacteria, contents of cells, nature 
of cell walls, ete. 

Tue Hanpsoox of British Fungi, by M. C. Cooke, published in 1871, has 
been almost as useful to students in this country as in England, and the an- 
nouncement of a revised edition will meet with special favor from American 
botanists. The author, being unable to prepare the whole work at once, will 
give the Hymenomycetes in an appendix to Grevillea. The first installment in 
the December number, beginning with the white-spored agarics, embraces de- 
scriptions of thirty-eight species. ~ 

A PAPER HAS RECENTLY been read beforé the Linnean Society, by Mr. A. 
W. Bennett, on the reproduction of the Zygnemacee. His investigations go to 
support the views of De Bary and Wittrock, long since stated, that there are 
sexual differences in the conjugating cells. The cell taken to represent the fe- 
male is greater in length and diameter than the other, and it is found that the 
protoplasmic contents pass only in one direction, and that change first begins. 
in the chlorophyll bands of the supposed male cells, 

SECTIONS OF DIATOMS have been obtained by W. Prinz, by a rather unex- 
pected method. Sections made by imbedding a mass of diatoms in gum and 
cutting with a razor not proving satisfactory, Prinz boiled pieces of diatomace- 
ous earth in Canada balsam and then ground fragments thin by the same pro- 

- cess used in preparing mineral sections. He says: “In this way I have obtained 
thin lamin of about a square centimeter in surface, containing hundreds of 
sections at right angles to the long axis of the frustule. These preparations. 
* * * were of extreme thinness, in spite of the friability of the material.” 

Pror. D. S. Jorpan, in a recent visit to England, strolled into the village 
of Down in Kent, and talked with some of the villagers about Mr. Darwin. It 
is astonishing what little knowledge of his greatness had spread around his. 
home. Among much interesting testimony from the villagers, the following 
statement of Mr. Parslow, for many years his personal servant, is especially 
interesting to botanists: 

“The gardener used to bring plants into his room often of a morning, and he used to tie bits of cotton on don, and try to make them do things. He used to try all sorts of seeds. He would sow them in pots in his study.”— Am. Nat. 
Vonvox GLopator has long been considereda hollow spherical colony of uni. 

cellular alge. Mr, J. Levick thinks that Volvor is not hollow but that the col- 
_ ony encloses a perfectly transparent gelatinous material which can be made 
evident by transferring some roughly handled (and probably thus ruptured) 
Volvoces to water containing powdered carmine. The carmine will adhere to 
surfaces exposed by the rupture of the superficial colony. Of sections of Volvox 
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he says: ‘The contents are so perfectly colorless that they are quite imper- 

ceptible in water, unless it be charged with suspended matter, and then only 

show their presence by displacing this matter from the space which they oc- 

cupy themselves.” 

THE WRITER READ recently an article, written by some enthusiastic convert, 

which was considered to contain some startling proofs of the doctrine of evolu- 

tion. It isnot worth mentioning, except that it represents a class of dabblers in 

science who, through gross ignorance, misinterpret discoveries and spring their 

startling deductions upon a gullable public. As it is this class that courts the 

daily press, and especially infests the weekly, the public mind is generally in an 

abused condition. The “mycologist” referred to had evidently read Dr. Cooke’s 

little book on fungi, and at once became an ardent theorizer. He now claims 

that he can prove evolution off hand, for his reading of fungi literature assures 

him that it is a common thing for one genus to turn into another, and even for 

neighboring families to lose their identity in each other. Uredo, Aicidium, et al., 

doctrine of evolution. To all this an agriculturist remarks: “Ii these things 

are so, can we stand out longer against the ‘wheat and cheat’ idea?” With 

such enthusiastic expounders, mycology, evolution and agriculture ought all to 

flourish, and the public mind be kept in a feverish state of excitement. 

Iy Tus pay of hasty publication of new species, when every collector feels 

competent for this difficult work, it is refreshing to read in the Naturalist some 

Suggestions by Prof. Bessey in regard to the publication of new species. There 

is no doubt that the right to describe stimulates the study of Systematic Botany, 

but such stimulation too often results in utter confusion. As cautious as the 

editors of this journal have been in this respect, and they are conscious of hav- 

ing frequently given offense to contributors, they have published species that 

ad no right to stand, and they are perfectly willing to adopt either of the fol- 

lowing suggestions of Prof. Bessey : 
. Every description to be accompanied by the statement that type speci- 

mens were deposited in this or that established herbarium. aes 

_ 2. Every description to be accompanied by specimens to be distributed by 

the editor of the journal giving such publication. 

The third suggestion, that specimens should be deposited in the National ; 

Herbarium, is too restricted when we consider the present relative importance 

of our herbaria. We consider the first suggestion as the most feasible, and the 

second as most complete, but impracticable. 

CURRENT LITERATURE. 

Notes on the Oryptogamie Flora of the White Mountains. By W. @. Farlow. Extr. 

is an important contribution to the flora of a district of which the 
ge and fungi 

is 
eri ut the 
hich have been almost totally neglected. As a contribution to a knowledge 
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of the distribution of some of the thallophytes, especially as affected by alti- 
tude, it is also interesting. In general it may be said that the thallophytic 
flora turns out to be similar to that of the Adirondacks an i d 
arctic flora of Europe. Twenty-three alge are enumerated, and about one hun- 

secondary forms. The following new species are described : Propolis cireularis, 
Sticta Tsuge, Cylindrosporium Get, Cercospora Pyri, Ramularia Ovalidis. The pri- 
mary object in visiting the region was to study the occurrence and distribution 

- of the Peridermia. ree species were found. e first, P. abietinum (P. deeol- 

Botanical Micro-Chemistry, an Introduction to the Study of Vegetable Histology, 
. by V. A. Poulsen. Translated with the assistance of the author and con- 

‘Trelease, and his thorough acquaintance with every detail of laboratory work make his additional notes (always signed with his own initials) not the least luable part. A complete index adds to one’s com ‘ort, and we bespeak for this little book the careful attention of all students of Vegetable Histology. 

The True Grape Vines of the U.S. and the Diseases of the Grape Vines. By Dr. 
Geo. Engelmann. Reprinted from the Bushberg Catalogue, pp. 9-20. 

e systematic arrangement of N. Am. grape vines is as follows: lL. 
dah sedi: cose, shreddy bark and forked tendrils, and II. Musca- 

dine grapes, = aya adhering bark and simple tendrils. The second divi- ic ns only V. : 
divided into two groups: A, those with more or less continuons tendrils, in- 
eluding only V. Labrusea, and, B, those with intermittent tendrils. Group Bis — 
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subdivided into two sections based upon the pubescense or not of the leaves. In 
the pubescent or floccose section we have seed characters used for subdivisions, 

dicans, V. iforn on and V. Ari candica: Caribea, V. Californica, V. monticola, nica, havin 
the raphe on the seed ri Ey and V. eesti and merea having the raphe 
very fmeienow The nrouerlenee section is also subdivided a the same 
seed character, V. cordifolia having the raphe pe cuous, and V, palmata, 
riparia and V. rupestris having the se indistine 

The Elemenis of Botany: Embracing Organography, Histology, Vegetable Physi- 

ology, Systematic Botany and Economic Botany, Arranged for school use 

or independent study. Together with a complete glossary of botanical terms. 

By W. A. Kellerman, Ph. D., Professor of Botany and Zoology in the Kan- 

sas State iene Sotaen: etc. 12mo. pp. x, 348. Philadelphia: John 

E. apie & Co. 

g Fy Q oe re wed 3 5 o 

Se 
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has done skis. Clarity, at the expense of clearness and accurac 
endeavor to prepare a book whose brevi pk elt suit it for use as a high schingt 
text-book on botany, the author ua made a too common mistake by trying to 

ll too much in too small a space. In this as in most of the school text-books 

m4 
the chief 

mass of facts and definitions at the prenene ge of the student. After serving the 

immediate purpose of enabling him to pass the required examination, t the book 

and its contents pass out of sight and out of min ether or not such 

books are at all disciplinary depends on the teacher; ‘if they are made so, it is 

t and n f it. 
n the particular volume under consideration, the proportion of one part to 

another is, in our opinion, extremely bad. Organogr graphy er Rakes itt pa tology and Physiology 45, while Systematic and Econ ec Botany panes 
: : 

ee mi 
common plant, such as a Grass, Rose-bus illow or a is examin 

why not trichomes? What would a pupil infer should y chance, actually 

€Xamine a grass like Panicum capillare or any rose as to the fue a of the h airs 

and prickles? A little further down, we find “ soar or Tric 
mostly hair like. 

at 

uce the number of techni A letes the author introduces such n 
as fibrille for “ic (p. 16), rachis for the common leaf-stalk of a : com- 

ey eae 

1 Ttalies ours.—Ep, 
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he 
attempt at extreme brevity results in ladeqaete explanation : “The leaves 
of Iris are equitant, that is, straddling over a other” (p. 37) ”No o pupil o 
any age, unless familiar with the arrangement of the bases of the leaves ds 
would get the sli ightest idea of what is meant bye uitant leaves. Under 
les (p. 37), the student is told, “in Galiwm they are interpetiolar and as Tere 
as the leaves and exactly resemble them, so that the leaves are said to be 
whorled; but in reality they are opposite, the two intermediate leaves on each 

true o -lea “r side being stipules.” If f the 4 and 8-leaved as it is a very 
unnecessary fact for the student, and it is especially out of place in an “organo- 
graphy,” which almost ignores homology. The Hactaisiotes definit tion of a 
pistil as consisting of three parts, cn el sah yan Benger is at two pages 
later (p. 53) by the words See rning the pin e is, therefore, 
the pistil.” Nor does the rs remise ory the “ “therefore” ex 
apparent contradiction Wout e two ideas y a “pst be slight}y con- 
fusing to a novic is th e 5 fsthesehene astounding CW 
the flowers are evidently ae to favor celt-fertilization a Pinas 
fertilization they are said to be cleisto e feligwind fro 

d 95 very ae tter : “Certain Hee cells, oe on s of cells, become 
Pr dified into tubes or ducts, and form the atringlilke masses, or form fibers in © 
pact stems of the higher plants. These are ws fibro-vascular Nita bein < 

D iaieeteationg of the book are “copious” —too copious, such as they are. 
The Sate are p on gravings from the author’s en np awings, some 
from ae (we suppose), some copied from various sou and rom 
Vick’s ca talogue es ithe cases the source of the Shnind “illustration is ac- 
se ged in many cases, perpen ge aed when er aah altered, it is not. few 
nstances is the name of the ant, from which the illustratio ae taken, given. 
Aside frac their zeomplet ied ry, artistic finish, some of the the contain — 
Goring srrurs he leavesof — 

umbel, shows in r is there age A ts oy ‘the text to correct on, : : 
Ula. 1 

ave (not named) as the iid flower ; at least it is e one to which rei- 
erence is made when first describing flower parts, Fig. 182, of Navieula viridis, — 
has the striations projecting one-third of their length beyo ond the edge of the 
valve. Fig. 202, of the stomata “are peg tn spaces of "Wie leaf of Pine, is _ 
eyond description. Fig 212, a section of a stoma of the potato leaf, pe the 

guard cells with walls as thick as sclere be eer and so on. Only the most 
a aring errors have ells mentioned, and those named are confined to the first yor 

d pa. 

terms aid the Souunlites method in expression of the Greek words in Eng- 
lish letters—as an example of the latter notice “ , under ; 

Pp p. 4 e adoption of the English system of measures and tem- gu ist 

peratures i is ‘made on the ta of unfamiliarity w with the metric. When and how 
—_ tye Ss oo familiar with the metric system if they are not forced to 

Oe Baal , the entire aeons oa ont index adds an inconvenience to the use 
of a book already unfit for u of its many mistakes; and as a general 
statement it will probably hold good th that Dr. Gray and Prof. Bessey would pre- 
fer to do their own. abridging. 
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Additions to the Peronosporex of the United States. 

BY W. G. FARLOW. 

With the species received from them. The numbers given are 
those affixed to the species in the Hnumeration, and additional 

1. P. viticola, 
The form on Ampelopsis quinquefolia was also found in September, 1883, at 

Ithaca, Wis., Prof. Wm. Trelease. It appears from a review in Just, which I 

have just seen, that Pirrota, in a paper published in Milan, 1880, stated that 
- viticola occurs on species of Cissus and Ampelopsis in Italy. I have not seen 

the original paper of Pirrota, and its contents are only known to me irom the 
teview above named. . 

2. P. Halstedii. 
Occurs on the following additional hosts: Hupatoriwn ageratoides, Wiscon- 

Sin, Trelease ; Silphium perfoliatum and S. laciniatum, Towa, Profs. Bessey and 
ne Arthur; Bidens chrysanthemoides, Cambridge. 

4. P. Geranii. : 
e form on G. Carolinianum, found by Mr. Earle, seems to belong to this 

Species without doubt. Specimens collected in April show a large proportion 
of the monstrous conidia, others collected later, in May, show a smaller propor- 
Hon of the large conidia, and in specimens on the same host collected by Mr. C. 
A. Hart in J uly the conidia are the same as in the normal form of P. Geranii. 

- } parasitica. 
Also on Draba Caroliniana and Lepidium intermedium, Iowa, Arthur, 

10. P. Potentitie. 
On P. Norvegica, Minois, C. A. Hart. 
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12*, P. AReNART® (Berk.) DeBary. 
Botrytis Arenarix Berk. Journ. Hort. Soe. Lond. I., 31. Pl. IV. 
df arena DeBary. Ann. Sci. Nat. 4Sér. Vol. XX., p. 110, Pl. XIII, f. 8, 9. 

Var. MACROSPORA Farlow. 
Conidiophores slender, repeatedly dichotomous, divisions — 

flexuous, tips short, subulate, erect. Conidia ovate-elliptic, 13- _ 
17» broad by 18-22» long, pale violet colored. Oospores 38-48? ; 
in diameter, very thick-walled, exospore deep yellowish brown, : 
marked with prominent papille or short ridges. _ a 

On leaves of Silene sp. ? Cobden, Illinois, Earle. : 
This striking species covers the under surface of the leaves of some caryor 

phyllaceous plant, probably a Silene. The species is intermediate between P. 
renariee ( Berk.) DeBary and P. Dianthi DeBary. The description given above, 

which was taken from Illinois specimens, shows that while the oospores are 
larger than those of P. Arenariw and in size approach more nearly those of P: 
Dianthi, yet the markings of the exospores are like those of P. Arenarie. In 
fact, the oospores are very strikingly marked, and in several respects recall the 
oospores of Cystopus candidus. The conidiophores and conidia resemble those of 
European specimens of P. Arenaric rather than those of P. Dianthi. I should 

_ hesitate to call the species new, while admitting that the American form does 
not conform to the type of either of the European species named, and it is dif- 
ficult to say whether, in the present case, we have a form of P. Arenarie with 
large oospores or a form of P. Dianthi with prominently marked exospores. _ 

13. P. Arthuri. 
Also on (Enothera biennis, Illinois, Earle. 

24. P. grisea, 
Also on Veronica arvensis with oospores, Anna, Ilinois, Earle. 

26. P. leptosperma, 
It was stated in the Enumeration that this species was first found in 

country at Lake Minnetonka, This is an error, as it was found by Prof. Bessey 
on Artemisia Ludoviciana in Towa, in September, 1882. 

29. P. sordida. | 
On Serophularia nodosa, Iowa, Arthur; Illinois, C. A. Hart. 

follows: 

_Conidiophores much and irregularly branched, dichotomous above, divisions divergent, tips acute, rigid, erect. Conidia vio- let-colored, ovate-elliptic, 20-23, long by 15-19 broad. 
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31. P. Lophanthi. 
Also on Lophanthus nepetoides, Ilingis, Prof. T. J. Burrill and C. A, Hart. 

Since the publication of the Enumeration I have received additional speci- 

mens of this species on L. serophulariefolius from Prof. Arthur, in which, as well 

as in Mr. Hart’s specimens, I have found oospores. They are about 22~26.5y in 

diameter, considerably smaller than the oogonia, which are from 38—46y in di. 

ameter. The wall of the oospores is thin and delicate, of a pale yellow color, 

and the exospore is nearly smooth. 

31*. P. ScHLEIDENIANA DeBary |. c. p. 118, PI. XIIT.,. 
ae : 
P. Schiecidenit Unger, Bot. Zeit. 1847, p. 315, 
P., alliorum Fuckel. Fung. Rhen. 41. 

__ Conidiophores stout, naked below, above rather sparsely and 
irregularly dichotomous, branches short, tips stout, flexuous, ap- 

_ proximate in pairs. Conidia very large, 40-60» long by 22-35, 
obovate, usually papillate at the apex and attenuated at the base ; 
dark violet colored. Oospores % 

On Allium Cepa. 
Ithaca, Wisconsin, Trelease, Europe. 

A strongly marked species, characterized by its large conidia attenuated at 

the base and the short, stout, rather irregularly placed branches. According 

to Prof. Trelease it is abundant in Wisconsin, and does decided harm to the 

from 1847. The name given by DeBary is P. Schleideniana Unger, and is gen- 

erally adopted by recent writers. The reason for the change in name is un- 
known to me, but is probably on etymological grounds. 

31**, P. @ramtnicoia (Sace.) Schroeter. 
; inieol . Ven. No. 496, 1876. Protomyces 4 Sino gop Sace c. Nas aly Prov. Brand. 26 Apr. 1878. 

proper 
oospores enveloped rather closely by the thick lamellated, yel- 

On leaves of Setaria viridis. 
La Crosse, Wis., Mr. Pammel. Comm. Trelease. Europe. 
This curious species, for which Schroeter has created the subgenus Selero- 

spora, has been found in several European countries, but is at present only 

known at La Crosse in this country. The oospores of the Wisconsin specimens 

are precisely like those of European specimens. The description given above 

was taken from American specimens as far as the oospores are concerned, the 
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description of the conidia being taken from Schroeter. In the Wisconsin spec- 

imens bodies were found on the surface of the leaves which may perhaps have 

been the conidia, but the material examined was not in sufficiently good con- 

dition to enable me to speak with certuinty. The oospores are borne superfi- 

cially on the leaves, and may be seen with the naked eye as dark brown specks. 

They readily fall from the leaves and collect in the form of a powder in her- 

barium envelopes. The endospores are very thick sometimes, in American 

specimens as thick as 4, which is thicker than reported European specimens. 

The exospore of other Peronospore is here represented by merely a thin film, 

whose surface is more or less roughened, but the oogonium wall itself, which is 

very thick and of a dark brown color, serves the purpose of an exospore, and 

instead of the spore escaping from the oogonium, as is generally the case, the 

oogonium falls from the leaf with the spore. The antheridia are plainly seen 

in Wisconsin specimens, even after having been dried for several months. 

32. Cystopus candidus. 
Also on Nasturtiwn pahistre near Chicago, Arthur; and on Sisymbrium can- 

escens With oospores, Arizona, H. H. Rusby. 

33. C. cubicus. 
On Artemisia biennis, Wisconsin, Trelease. 

34. C. Bliti. 
On Amarantus blitoides, lowa, Arthur, 

Besides the above, P. nivea and P. Vicie are mentioned in a 
Partial List of the Fungi of Wisconsin, by Dr. W. F. Bundy, in 

‘ Bis ate 

eee 2g Bec ae ac 

Sct swale yatta 

Ye Ae 

the first volume of the Geology of Wisconsin. The hosts on | 
which these species grew is not mentioned, but Dr. Bundy kind- 
ly informs me that P. Vicie grew on cultivated peas in his gar- 
den, but he does not recollect the host of P. nivea, and unfortu- — : 
nately his specimens and notes on the subject were lost. 

A Botanieal Holiday in Nova Scotia. Hf. 
BY T. J. W. BURGESS, M. D. 

d by the advertisements to believe that if we reached Port — Le 
Mulgrave, on the G 
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luxuriantly, and in one spot Amarantus retroflexus, L. was abun- 
dant. After dark the air, woods and grass were ablaze with fire- 
flies, producing a charming and fairy-like effect as we dashed (?) 
along. 9: M. saw us at Mulgrave Wharf, where we learned 
to our intense disgust that the steamer only met the express, and 
then crossed to the opposite side of the Strait to lie at Port 
Hawkesbury until morning, when she left for Sydney. By the 
time that we had found out for ourselves that the ferryman lived 

thing was scrupulously clean, and a snack, washed down bya 

glass of real Scotch whisky, and followed by a pipe, was no bad 
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struck a rock on her way up, and would be unable to sail again 

known in America at Pictou, Nova Scotia, and Newburyport, Massachusetts, growing commonly on stones in the harbor; Zy-- godon Lapponicus, B. & 
tum, Ehrh., and brevirostre, Ebrh., and Aulacommion turgidum, 

Pen of mine can do no Justice to the beauties of this strange : 
a 

part, divides the island in two, and ramifies throngh it in a hun- 
dred different directions. Bays, inlets, and straits, with islands, 

| t, were all there, while high above 
ancient forests, a mass of verdure. 

Be a 

SS ee 
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and Lepidium ruderale, L. and Senebiera didyma, Pers. fell little 
short of it in abundance. Lamium purpureum, L., Fumaria offi: 
cinalis, L., and Myosotis arvensis, Hoff. were pretty common on 
ballast and seemed to be firmly established, while Veronica Bua- 
bawmii, Tenore, and Lamium amplexicaule, L. were more local- 
ized, though also well fixed. Papaver Rhoeas, L., Lepidium cam- 
pestre, R. Br., Bellis perennis, L., and Achillea Ptarmica, L. were 
noted, but very sparsely, and could not be considered as at all 
permanent. In the middle of a field, at least a mile from any 
house, was a large patch of Primula veris, L. in fine seed, but 
how it had got there we were unable to learn. A swamp just 
back of town proved a genuine “bonanza” in more ways than 
one. The black flies and mosquitoes were terrible,—so much so 
that from the extravasation of blood, the result of their biting 

was a form of Callitriche verna, L. E : 

grew very freely both on the hillsides and in meadows, while 

bogey spots produced an abundance of Juncus filiformis, L, in 

good fruit. 
_ Thinking it would never do to visit a coal region without 

inspecting a mine, we betook ourselves to the most extensive, 

known as the Old Sydney. After seeing all the works above 

ground, a descent was made of the shaft, seven hundred feet 

deep, and the subterranean wonders explored Some of the 
workings have been carried for a long distance under the sea, 

but I found it quite impossible to realize that the waves of the 

mighty Atlantic were actually rolling above my head. One of 

the most interesting sights was the spacious underground stable, 

where they not only keep, but breed, their stock for use in the — 

mine. I had fancied that the sight of such animals might be de- 

fective in some way, but was informed that whenever they had 

been taken above ground, after a time sufficient to get accns- 

tomed to the light, vision seemed quite normal. Not far, from 

_ the mine was one of the “ barrens” peculiar to the country, and 

this, after jotting down Gnaphaliwm sylvaticum, L., we next pro- 
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ceeded to examine. “ Barrens,” or “ bake apple barrens,’—as 
they are called in the neighborhood, from their being the favor- 
ite resort of the “bake apple,” the name by which Rubus Cham- 
cemorus, Li, is here known,—are extensive mossy tracts bordered 
by a growth of scraggy spruce, and covered in places with a low 
brush of ericaceous plants. They favor the coast, and are said to 
owe their origin to bush fires which have in times past swept the 
country. ‘The one visited was particularly rich in the Rubus in 
all stages, from perfect flower to nearly mature fruit, oH also en- 

lake a few miles from town, with Lobelia Dortmanna, 
nanthemum lacunosum, Griseb., parganium simplex, Huds. var. 
Jluitans, Gr., Sagittaria heterophylla, Pursh. and Isoetes Tucker- 
mani, Braun. ; 

Canada possesses too few historically famous places to sanction 
the missing of so well-known a one as Louisbourg. According- 

miles intervening between that place and Sydney, and a most 
enjoyable drive was the result, the road, though hilly, being good,. pleasantly diversified with hill and dale, and generally shaded. 

Brook, just where it crossed the road, Nuphar pumilum, Smith, 

treaty of Aix-la-Cha lle, an ’ ; pe : rance on the Atlantic coast, and a key to the Gulf of St. Law- 
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ishing on a bank just above the sea, while some swampy groun 

s the “Grand Bat- 

main defenses and [vis prismatica, Pursh. enriched a low swale 
near by. A wet “barren” had added materially to the strength 
of the place on the seaward side, and in picking our way over 
this we stumbled across Carex limosa, L., Calamagrostis Picker- 
mgu, Gr., and Hypnum molle, Dicks., while Racomitrium lanugi- 

nosum, Bird., was found on dry banks closer to the shore. 
Retracing our steps to Sydney, and over the Bras D’Or, our 

next halt was made at Baddeck, with other Cape Breton scenes 
So well described by Charles Dudley Warner in his sketch “Bad- 
deck and that Sort of Thing.” Here, in a salt-water pond on 
the island forming the harbor were got Zannichellia palustris, L. 
and Ruppia maritima, L., and, on the sands surrounding it, a 
form of Potentilla Anserina, L., differing from our inland one in 
having a widely reflexed calyx and achenix forming dark purple 
heads as large as the ordinary run of wild strawberries. On 
the Swampy shore of the mainland grew Eleocharis pygmea, 
Torr., and Poa serotina, Ehrh., while the grassy hill slopes were 
Say with Habenaria lacera, R. Br., and, where at all shaded, 
with Aspidium Noveboracense, Swz. 

Notes on Indiana Plants, 1883. 

BY E. J. HILL. 

f The following notes have been selected from my note-book 
or 1883 as far as it relates to the flora of Indiana. Some of the 
F tage named are additions to those given in the Catalogue of 

€ Plants of Indiana by the editors of the BoranicaL Ga- 
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dance on the’ slopes of sand hills, mostly on their eastern sides. 
All have the lobes of the leaves rounded or very blunt, none 

1, p. 20), mentions the oe- 
currence of Hepatica triloba on the hills at Joliet, Ill., and also 
at Michigan City. At the latter place it grows interspersed with 
“pigea repens, L. 

Hypericum Sarothra, Michx., Hammond, Lake county. 
Pyenanthemum linifolium, Pursh.,Whiting, Lake county. 
Lycopodium lucidulum, Michx.., Chesterton, Porter county. 
Tn ‘* Wolf Lake,” a narrow pond in the northeastern corner of Lake county, the following Potamogetons were found; P pene, Tuckerman, P. perfoliatus, L. var. lanceolatus, Rob- 

Ins. 
: 

There may be given for new localities: : Lespedeza reticulata, Pers, , var. angustifolia, Gray., (L. viola- 
cea, Pers. var. angustifolia, Gray, Man.) Gibson, Lake county, 

oerkea proserpinacoides, Willd. Chesterton. 
Gnaphalium uliginosum, L. Along the road between Ham- mond and Gibson. This is the first time I have seen this plant in the West. It is not given in Patterson’s “ Catalogue of the 

Plants of Illinois.’ Ihave found it as far north as Sault Ste. Marie, Ontario. 
Cacalia atriplicifolia, L. Hammond ; Mieracium Gronovii, L., sand hills at Hammond. 
erardia auriculata, Michx., Sheffield, Lake county. foa annua, l., Hammond. With biennial root. Not a “fre- quent” plant or found “ everywhere,” as far as my experience 7 goes, though often sought. 

_Potamogeton zostereefolius, Schum. (P. compressus, L. ex Fries, Gray’s Manual), P. lonchites, Tuckerman, P. pectinatus, L., i 4 

k 

_ Plants were seen in blossom, so that there was no mistake as to _ _ the identification, 



BOTANICAL GAZETTE. 47 

this “slough” at Whiting. Utricularia is well represented in 
the pine barrens of Lake county, where I have found besides the 
above, U. vulgaris, var. Americana, U. gibba, U. purpurea, and 
U. cornuta. U. intermedia has been reported, but I have not 
found it, except farther north in Michigan. 

t Chesterton, in the low grounds by the Calumet river, oc- 
cur plants of Viola striata, Aiton, with white flowers and crenate- 
serrate leaves, approaching V. canina, L. var. Sylvatica, Regel, 
in its leaves. Lespedeza capitata, Michx. var. Leaflets linear- 
lanceolate to oblong-lanceolate, strongly reticulated, glabrous 
above. Lower peduncles often elongated to } to ¢ inch; stem 
slender and but little branched: Approaches in character L. 
angustifolia, Elliott, (L. capitata, var. angustifolia, Gray), but 
asalso characteristics of L. capitata,var. longifolia, Torr. & Gray 

(Flora of N. A., vol. 1, p. 368). 
espedeza capitata, Michx., var. Leaflets linear-oblong, 

densely silky canescent on both sides, shining ; stem densely vil- 

ose, not much branched, but more so than in the common form 
of the above variety. Otherwise it does not seem to be distinct 
from L. capitata, var. sericea, Hook & Arnot, in Torr. & Gray’s 
Flora of N. A. (vol. 1, p. 369). The shape of the leaflets is in- 
termediate between the first variety and the common form. The 

peduncles of the lower flowers are inclined to lengthen, as in L. 

Both of these grow with the common I. eapitata, ve et 

longifolia, Torr. & Gray, is not easy to determine, bat the former 

seems preferable. The range of L. angustifolia is given in 

Gray’s Manual as “ near the coast and southward ;” that of L. 

capitata, var. longifolia, “ Kentucky to Louisiana ;” (Flora of N. 

A.) The second variety is so near L. capitata, var. sericea, that 

little is risked in classing it with that, the main discrepancy con- 

Astana,” Drummond ; Arkansas, Nuttall! Dr. Pitcher!’ (Flora 

: of N. A.) It would seem that we have near the head of Lake 

_ Michigan the connecting links between L capitata and two 0! 
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its varieties and L. angustifolia, until lately regarded asa variety 
of L. capitata also. ; 

All of these forms were obtained within a few rods, or even feet, of each other, under substantially the same conditions of 

It was seen by Dr. Franklin, who took it out and gave the cuttings to Charles 

twigs, and a half-hour or less of evening work would give him an excellent 
thing for carrying his potatoes in the hold. But the weight, which is simp astonishing to 

days of transit through the mails, 
Mr. Guthrie’s statement of facts. I simply would state express belief that he very much overestimated the character and 

sket before it landed in the ditch.—M.S. B. 

—Is variation an indication of changed 
and Environment. 

8 cedars which flank the road-side to my house present 

Variation 
eny ironment ? The red 
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the most dissimilar forms. No two of them are alike. What has environment 

to do in the case? And persimmons are often seedless in this part of the wor 

seldom, indeed, having their full complement of seeds. If I examine wild 

plants closely, I find few which do not vary in some respects from their neigh- 

rs of the same species. Either there is some ambiguity about the the terms 

“variation” and “environment,” or Dr. Sturtevant’s proposition that “variation 

is an indication of changed environment,” needs revision—THomas MEEHAN. 

Notule Californice.—Chrysanthemum Leucanthemum, L, is mentioned in 

the Botany of California as occurring at Santa Cruz, in fields, and is remarked 

upon as not likely to become the troublesome weed here which it has so long 

been in the Atlantic States. Being a perennial, its tronblesome spreading is 

such as timothy, clover, te: where the hive weal. finds time and place 

to thrive, are here unknown. However, among the middle ranges of the Sierra 

there are not wanting considerable tracts of perennial oman and in this re- 

gion of the State the white weed may possibly prove troublesom 

In Nevada county, not far from Grass Valley, I ues in J aly last, abund- 

ance of it. It appeared to grow luxuriantly, not only in the moist meadow 

lands of the valleys, but was also well established on ‘a dry hilleides, under 

the partial shade of the scattered pines. It was a surprising thing to behold 
the veritable ox-eye daisy making itself perfectly at home in the society of the 

Eriogonums and the Hemizonias, and blooming with them in the midst of the 

summer drought. 

Convolvulus sepium, L., new to California, has been found by the _— ome 

ing the past season, growing in great abundance in the brackish marshes 

Suisun Bay, and also in similar situations near the town of Napa. It ratte 

ee rather unlike the eastern pa having a narrower and paler foliage, and being 

slightly pubescent. Its roots are within reach of tide-water in both localities, 

and its stems, pions a height of not more than two or three feet, support 

themselves on the weeds and rushes, among the masses of which it grows. The 

- corollas are ste rie rge and deeply tinged with rose 

ae Typha angustifolia, L., thus far reported only trow the south part of the 

- State, is much more abundant in the marshes about Suisun'than is the com- 

-Moner species. Its leaves and stems here often attain the height of ten or 

twelve feet.—Epw. L. Greene, Berkeley, California 

The Anomalous Cobwa.—I = re to inquire whether the anomaly of 

le seedling Cobiea, given on page 12, may not be differently interpreted. Ma 
_hot the notched leaf be formed of the two cotyledons, united and turned to one 

‘side, and | the pinnate 0% be the leaf of the next node, the internode between 

as undeveloped 2 2—A. GRAY. 

 Heliotro pism in Sun-flowers.—It is well understood, I believe, that re 

slower doe not turn with the sun, and that the poetical associations of t 
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ancient stories of the Heliotrope with our Helianthus, simply because it looks . like the sun, is all there isin it, T have, however, shown, in the Proceedings 

d 

on opening, and that it turns, not with the sun, but eastwardly as the head pro- towards maturity. These observations were made on a cultivated plant. 

and I kept count of all I could well fix my eyeson. These also, with rare ex- | 
ceptions, faced horizontally to the southeast, The matter is one of some inter- : , and those who may have opportunities to watch Helianthi, as they open — from day to day, would be pleased, I think, in making notes.—THos. MEEHAN. | 

A Specific for Snake-bite.— While rambling among the mountains of — 
Western North Carolina on a summer jaunt, we were startled to find that the 
inhabitants of those primitive wilds regarded the bite of one of the deadliest foes to mankind, the rattlesnake, with searcely more concern than they did the sting of a bee or wasp. Strolling leisurely, sypsy-like, through that fresh, pice turesque and beautiful region, we were halted one August morning in front of the toll-keeper’s gate, at the entrance of the turnpike road over the grandch i of mountains known as Nantahala. A number of men came out of the hou 

ie Gn tne. in its near neighborhood, whose cymes of crimson flame contrast ed brilliantly with the panicles of delicate, white, fimbriate blossoms of the former. 

both streams being thickly set with Hemlock, © Rhododendron, Azalea, Laurus, and Kalmia latifolia, the S. stellata grew in the damp, shady nooks beneath their branches, in rich profusion, and with finer fuller panicles than I had observed elsewhere. The S, Virginica is of somewhat 
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common growth in the mountainous districts of Upper Georgia, but I do not 
remember to have seen the S. stellata except in the North Carolina mountains. 

Dr. Darwin known of the ar seal curative properties ascribed 
to the plant, he would not, perhaps, have written 

“ The fell Silene and gt Loe one 
or, as “Skilled in destructio 

I will mention that there was very little ae about the species under con- 
sideration, not enough, I think, to entrap the feeblest insect. Quite the con- 
trary, however, with the S. Virginica.—Exizanera L. H.Wriuis, Charleston, 8. C. 

The Genus Podophyllum.—This little genus is rapidly coming to the front 
in botanical interest and leavin g far behind the idea that it is monotypical. 
Upon the very heels of the fis of the Formosan P. pleianthum comes an- 
other new species from S. E. China. Dr. Hance, who describes it in the Journal 
of Botany for December, says that it agrees unig « its insular ally in the color, 
number, and atrocious odor of its flowers, but differs in their extra- -axillary 
position, just as the Himalayan P. Emodi disagrees with P. peltatum.” The in- 
florescence of the four species now known would form an interesting morpholog- 
ical study. In P. peltatum and P. pleianthum the leaf stalks can easily be called 
petioles, but in the two other species the prolongation above the leaf indicates a 
stem, or rather a branch from the rhizome. In the new plant, which is called 
P. versipelle, ‘the leaves vary in outline from a square, parallelogram, triangle 

or pentagon, to a circle, and are either with or without lobes. Dr. Hance 
gives the ollowing ey of the species 

I. n.—Stamens twice as many as ‘aa petals. Flowers white, sol- 
itary, ster come cpnsalts leaves. American.—P. j m. 

IL. Isostemona.—Stamens of the same number as the petals. Asiatic. 
Flowers white, solitary, extra- axillary, —P. Emodi. 
Flowers purplish, aggregated. 
Flowers between opposite terminal leaves.—P. pleianthum. 

Flowers extra-axillary.—P. versipelle 

. EDITORIAL NOTES. 
A NEW MANUAL of the flowering plants of the Northern United States is 

in course of preparation by Prof. W. A. Kellerman, of the Kansas Agricultural 

College. 
W. N. Suxsporr’s third fascicle of Washington aA gh plants is very at- 

tractive, and the price for sets or desiderata is so reason that many botan- 
ists will doubtless take this opportunity to fill up some aca: 

__ Iw vot. tv, of the Proc. Dav. Acad., Dr. C. C. Parry aor four new 
Plants from Southern and Lower California. The y are 
Bivgn aptera, the specific name referring to the wingless fruit, Polygala Fkie, 

ta Oreuttii, 
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ALL OUR HERBARIA contain specimens from Mr. A. H. Curtiss, and we do . 
not need to call attention to their yalue as species, nor their completeness of 
preparation. The successive fascicles, now numbering seven, have each brought 
many accessions eagerly sought for by botanists, This season Mr. Curtiss will 
collect such plants of North Florida as are ordered, and will send lists to pur- 
chasers for selection. He can be addressed at J acksonville, Florida. 

BREFELD Devores the fifth part of his Botanische Untersuchungen to the de- 
velopment of the Ustilaginew. By using nutritive fluids for his cultures he was en- 
abled to obtain far more important results than those of other observers. By 
this means he found that the sporidia produced by the germinating spores have 
the behavior of conidia, and that the so-called conjugation in Tilletia, which is 
without sexual significance, does not occur when nutriment is abundant. 

As WE Go to press the death of Dr. Geo. Engelmann is announced, and to 
western botanists especially it comes like the shock of a family bereavement. — 
So great and so kind, was the general thought in regard to him, and we ho 
soon to be able to give to our readers a suitable memorial notice. 

Pror. Epwarp S. Burasss, of the Washington High School, has published - 
a“ Syllabus of the Courses in Botany and Zoology,” which rather surprises one 
accustomed to the ordinary High School biology. Of course the means of 
illustration in Washington are unusually good, thanks to the Botanical Gar- 
dens and National Museum. But the main point is, that use seems to be made 
of the materials within reach, which would work a revolution in probably nine- 
tenths of our schools. But the Botanie Gardens and National Museum are by | 
no means the only things Prof. Burgess uses, but he depends largely upon what 
every teacher has, the inexhaustible Botanic Garden and Museum of Nature 
herself. One only needs Nature to teach pupils much natural science, but the — 
trouble is that much of our school natural science is so very unnatural. i 

CURRENT LITERATURE. 
Aretostaphylos, Adams, Notes on the U. 8. Pacific Coast species, from recent ob- 

servations of living plants, including a new species from Lower California. — 
By C.C. Parry. From proceedings Davenport Acad. Science, vol. iv. 
Some t ies of Arctostaphylos are recognized by botanists, thir- teen ef which are found within the limits of this paper. The only one of get- — eral distribution is the well-known A. Uva-ursi. Five speci e exclusively Californi hich Dr. Parry characterizes as doubtful, or imperfectly unders' od. Seven other species extend into Mexico, including the new species 

| Lerococe acte 
mealy pulp, wrinkled at maturity, and the four or five nutlets easily separating. — A, i i differs from all other members of the genus in its opposite or ter — nately-whorled leaves, and is noted for its two-celled nutlets. 
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Antirrhina Prehensilia. 

BY A. GRAY. 

The Californian species of this group (in the section Antir- 
rhinastrum) have been somewhat increased in number since the 
revision in the Synoptical Flora. The following key may help 
to a better understanding of them: 
Flowers comparatively large, in a naked spike: lower lip of corolla (with very 
protuberant palate and comparatively short lobes) very much larger than 
the upper: seeds lightly reticulate-favose (truly mature seeds still a desider- 
atum), . A. CouLTERIANUM, Benth. 

_ est spatulate-lanceolate: plants glabrous up to the inflorescence. 
Seeds tuberculate-favose. A. ORCUTTIANUM, n. sp. 
Seeds longitudinally cristate-costate. A. NIVENIANUM, n. sp. 

Scattered : leaves ovate or oblong: herbage glandular or viscid-pubescent : 
seeds longitudinally cristate-costate. 

Leaves petioled, mostly subtending axillary slender-peduncled flowers: 
stems and branches at length diffuse. A. NUTTALLIANUM, Benth. 

Leaves all sessile or nearly so, upper more reduced and bract-like: 
peduncles shorter than the more approximate and racemose flowers, 
often shorter than the calyx: stem erect. A. SUBSESSILE, n. sp, 

Scattered, small, short-peduncled: leaves mostly narrowly linear: plant 
Slabrous: seeds scrobiculate-tuberculate. . A. Kineu, Wats. 

_ Comparatively large but short: seeds undulately cristate and at length ru- 
f0se-tuberculate 
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Corolla half an inch long; upper lip nearly equalled by the oblong large — 

A. vaGans, Gray. : 

Corolla smaller and narrower; its tube surpassing the upper sepal. 

A. BREWERI, Gray. 

A. OrcutTTriaNumM has been collected within the last year or 
two, mainly by Mr. C. R. Orcutt, near San Diego, and also a 
adjacent parts of Lower California. At first it was thought to 
be possibly a small-flowered state of A. Coulterianum. Some-— 
times, as in that species, the spiciform raceme bears hardly any 
filiform branches: sometimes they are produced in extreme — 
abundance. “a 

A. NIVENIANUM was collected by the Rev. Mr. Nevin at San_ 
Juan Capistrano, Los Angeles Co., in 1882. I think we have 
an immature specimen of the same from near San Diego. It 
much resembles the foregoing except in the seeds. : 

. SUBSESSILE we have from Santa Catalina Island, collected : 
by Mr. Schumacher in 1878; from Chollas Valley, San Diego 
Co., by Mr. Orcutt, 1883; both in fruit; and specimens from 
near San Diego, collected by Mr. Cleveland in 1874 and 1879, 
young flowering plants, appear to be of the same species, although 
they had been taken for A. Nuttallianum. The sessile leaves — 
and short-peduncled flowers ought to distinguish it. 

Schedule of North American Species of Paspalum. 

BY GEO. VASEY. 

PASPALUM, Linn. 

Section Eupaspatum, Benth. Spikelets arranged alternately, 
singly or in pairs, along the central elevated ridge of the rhachis _ 
(not immersed in it), the lower empty glume and the flowering | 
one facing the ridge or rhachis. 

Subsection Opisthion, Benth. Two empty or outer glumes: 
narrow rhachis of the spikes flat or rarely somewhat concave. 

a. Spike single and terminal. 
P. rectum, Nees, var. longispicata (P. monostachyum, Vasey). 
Spikes in terminal pairs, or rarely 3 and approximate. 
P. conjugatum, Berg. Mississippi and Louisiana. 
P. notatum, Flugge. On ballast ground, Philadelphia. 
P. distichum, Linn, 
P. variegatum, Swz, (P. Reimarioides, Chapm.) oop gon Se 

tue s tro @ ef 
) * Sat 

A 
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One terminal, and usually a second approximate spike, with 
remote lateral peduncled ones. 

6. , Michx. and varieties. 

Spikes 2 to 5, or rarely 7, approximate or the lower ones 
rather distant. ; 

- racemulosum, Nutt. 
8. P. leve, Michx 
0..¢P. 

P. giganteum, Baldw. ined. 
. P. livid in. 

- P. dilatatum, Poir. (P. ovatum, Trin.) 
. P. elatum, Richard in Herb. Paris. 

4 
5 res]. 

P. lentiferum, Lam. (P. precox, Walt.) 

8 

é 

£ ™m 

20. P. purpurascens, Elliott. 
21. P. plicatulum, Michx. (P. undulatum, Poir.) | 

Subsection Pseudoceresia, Benth. (Ceresia, Elliott.) Empty 
or outer glumes, 2. Spikes numerous, spreading, the rhachis more 
or less dilated, concave, thin and green: the spikelets small and 
smooth oUn, 

22, P. flwitans, Kunth. (Ceresia fluitans, Ell.) 

Section ANAstRopHus, Benth. Spikelets on each side of the 
rhachis of the narrow subflexuous spike, sessile, alternate, mostly 
in two rows, the lower empty glume and the flowering one turned 
away from the rhachis (Spicule inverse, Nees): the spikes often 
many, close, suberect. 

- P. platycaule, Poir. (P. compressum, Nees.) 
24, P. Digitaria, Poir? Chapman’s Flora. 

NorEs.—No, 1, collected by Dr. Garber, at Miami, Florida. 
The culm is much stouter and the spike much longer than in the 
typical plant. 
_Nos. 4 and 5. There is much confusion respecting these spe- 

cles if they are separate. Mr. Bentham makes them synony- 
mous, but there certainly appear to be two species. The P. vagi- 
natum, Swz., has prostrate or decumbent culms, growing in water 
or marshy a and very acute glumes. The other species has 
running rhizome with erect culms, shorter and broader leaves, 
and ly acute glumes. : 

No. 6. It is difficult to separate P. debile and P. ciliatifolium, 
at least as species. They appear to be only varieties. 
No. 10 includes P. Blodgettii, Chapm. 
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No. 11, No. 804 of E Hall’s Texas collection, is thus named i 
by Munro. , ss 

No. 13 is represented in the Philadelphia Academy collection 
from Baldwin. It has since been collected by Mr. Curtiss and 
appears to be a good species. i 

No. 14, No. 807 of E. Hall’s Texas collection, named by 
Munro. o 

No. 15 is No. 364 of Drummond’s collection, and is also i 
Herb. Gray from Key West, collected by Blodgett. . 

No. 19 is in Herb. Gray, ticketed by Munro from a specimen 
collected in Texas by Mr. Reverchon. It is, perhaps, the same 
as No. 20, which we have from Virginia and South Carolina, and 
appears very different from P. virgatum, Linn. a 
N is 801 of E. Hall's Texas collection. It occurs also 

from other sources, 3 
No. 24 is the plant of Chapman’s Flora, but his synonym 

should probably be excluded. Doell cites Miliwm paspaloides, 
Ell., Digitaria paspaloides, Michx., and Milium distichum, 
Muhl., as synonyms of P. vaginatum, Swz. It is nearly rela 
to No. 23, but would seem to be specifically distinct. The P. ob- 
tusifolium of Chapman's Supplement is P. platycaule, Poir. 
obtusifolium, Raddi, and P. barbatum, Schultes, are both made — 
synonyms of P. fureatum, Flugge, by Doell in Gram Bras., and 
it is possible that Chapman’s P. Digitaria may also be that 
species. : 

A Botanical Holiday in Nova Scotia. IV. 

BY T. J. W. BURGESS, M. D. 



BOTANICAL GAZETTE. 57 

the fronds. Their general measurement was not less than eleven 
or twelve inches, but many of them were fifteen and sixteen, and 

threads, while Cape Porcupine, at the Gut of Canso, on the one 
and, and the smoke rising from Sydney mine on the other, 

with all the country between, were quite readily discernible. 
The side of the mountain, very steep and partially wooded, was 
a grand conservatory for ferns, which were disposed in regular 
series with the boundaries of each quite sharply defined. Aspi- 
dium marginale, Swz., growing with which was Asplenium Filix- 
foemina, Bernh. var. angustum, D, C. Eaton, formed the lowest 
layer, and was succeeded by one of Aspidium spinulosum, Swz. 
var. dilatatum, Hook., while a magnificent growth of Aspidium 
Filiz-mas, Swz. came next, and Woodsia Ilvensis, R. Br. oceupied 
the exposed faces of the topmost rocks. The fronds of the male 
ern, many of which were fully three feet in length, differed from 
the form usually described in being rather narrowly lanceolate 
'n outline, the tallest of them measuring only five inches across 
where broadest. | aks 

he time fixed for the Professor’s leaving me to visit the 
Island of Anticosti was drawing speedily onward, and it became 

hecessary for us to hasten back to Pictou where we knew several 
rarities were to be had. FI ing glimpses were taken of Pirate’s 
Harbor and New Glascow, Campanula rapunculoides, L. being 
Seen growing plentifully along the railway track at the latter 
Place, and on the evening of July 24th we had arrived. The 
early part of the next day was devoted to an examination of the 
ballast heaps along the quays, and Senebiera Coronopus, Poir., 
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Viola tricolor, L., Trifolium arvense, L., Vicia tetrasperma, Loisel., 
Carduus nutans, L., Polygonum lapathifolium, Ait., Mercurialis — 
annua, L., and a number of other introduced plants, not yet de- — 
termined, were our prizes. Noon, however, came all too surely 
bringing the sundering of our very pleasant, and to me, instruc- — 
tive, two months’ companionship; Mr. Macoun starting for Que- [| 
bec where he was to catch the Government steamer, whilst 1, 
having determined to work my way home by the White Moun-— 
tains, remained over for a couple of days botanizing with Mr. 
McKay, Principal of the Pictou Academy, and an enthusiasti¢ 
naturalist. In tramping about the vicinity Senecio Jacobwa, ls, © 
was found to be one of the commonest weeds, its golden heads — 
brightening the fields and roadsides in every direction. It 8 | 
locally known as “Stinking Willie,” and the eating of it wasat | 
one time popularly believed to be the cause of a disease prevalent — 
among the cattle about Pictou for the past forty years. Experl- — 
ment, however, abundantly disproved this, and by proper ee : 
precautions the disease has been just about stamped out. enti- 
ful, but not quite so much so as the Jacobea, was Senecio viscosus, : 

and Matricaria inodora, L. was not infrequent. Barts — 
Odontites, Huds , just coming into flower, was, poking its head : 
up everywhere, while Camelina sativa, Crantz, and Huphorbia— 
Peplus, Lu. were detected bordering some of the streets. e 

Leaving Pictou, a stop, long enough for a farewell visit t 
the falls, was made at Truro, which place was quitted on t 

u 
cular cryptogams were recorded, and specimens of most of then 

the remainder were scattered amongst the other orders. In va*" 
cular Cryptogams, the Filices having been very exhaustively 
studied by the Rev. E. Ball, our new finds were limited to Bo 
trychium matricarie folium, Asplenium Felix-feemina, var. angus” 
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um, and Isoetes Tuckermani. Of the Musci, Hepatice, and 
Lichenes the bulk have still to be worked up, so that it is impos- 
sible as yet to give an anyway accurate report of the total num- 
ber of species found or additions made. 

Elihu Hall. 

BY MRS. J. M. MILLIGAN. 

For want of sufficient data the publication of this brief tribute 
has been delayed. 

Mr. Hall was born June, 1822, in Patrick county, Virginia, 
and died September, 1882. Asa young man Mr. Hall was strong, 
healthy and full of ambition. In the winter of 1846, by severe 
over-exertion, he brought on an almost fatal hemorrhage from 

the lungs, and during the following years of his life he was sub- 
ject to hemorrhages whenever his physical strength was over- 
taxed. This weakened condition of his body induced him to 
seek out-door recreation, not only as a means of obtaining such 
moderate share of health as might be his, but to find occupation 
for his active mind. He knew nothing of text-books, had never 

attended school, or had any scholarly associates, but 

“Nature, the old nurse, took 
The child upon her knee, 

Saying, ‘ Here is a story book 

T hy Father has written for thee.’” 
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least some of the same ground. He began to correspond with 
scientific men, sent for books, and a new world was opened to 
him. Botany, his favorite study, became more than ever a joy 
to him. He did not follow it for money or fame, never seeking 
to impress himself or his work upon others. He was one of 
Carlyle’s pattern silent men, too occupied by his work to be 
drawn aside from it by the trivialities of social life. He became 
famous with scientific men at bome and abroad, while his neigh- 
bors only knew him as the plain, honest “ Eli” and a most trusty 
citizen. Mr. Hall had good mathematical abilities, and had 
made himself master of trigonometry and surveying. He was 
elected surveyor of Menard county, for which office he was fully 
competent. He ran his “lines” well, but on such tramps plants 

father, neighbor and citizen. No labor that the comfort and — welfare of others required was neglected in order that his favor- 

was said of 1m that there was no one whose friends would be - 

and no one who would be less willing to go on those grounds. 
In the later years of Mr. Hall’s life, when too feeble to go 0D collecting tours, he turned his attention to the study of shells. — His collection of fresh water and land shells is probably the best in the State of Illinois. Some idea of the extent and value 0 

by Austin: Juncus by Englemann ; Melica, PY , , ? : Vasey; Isopyrum, Viola, Aster, Aplopap us, Heuchera, Pent’ temon, Dalea, Asclepias, Carum, Seseli, an Astragalus, by Gray. 
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Mr. Hall greatly enlarged his herbarium by extensive ex- 
changes, both at home and abroad, and by additions from his 
botanic garden, in the cultivation of which he was wonderfully 
successful, making cuttings, seeds and roots grow that he col- 
ected on his various excursions and that were sent to him from 

all parts of the country. This garden was not only valuable 
scientifically, but was very lovely, even to those who had no bo- 
tanical interest in it. On one side was a bank where those plants 
were placed that were sturdy enough to hold their own against 
native occupants, and these grew in the wildest luxuriance. For 
other plants, that could not unaided contend against the change 
of climate and soil, beds were carefully prepared and the foreign- 
ers alone were allowed to flourish in them. In other parts of 
the grounds curious and beautiful vines, shrubs and forest trees, 
‘In great variety, grew as if perfectly at home. 

In a swampy hollow over fifty species of willow were planted. 
This garden afforded Mr. Hall much enjoyment. Many days of 
weakness and pain were made even beautiful to him while wan- 
ering among his plants with his wife and little ones, living over 

with them the delights of his pioneer collecting trips, when for 
the first time he saw this or that new species. Mr. Hall seemed 
indeed to be gifted with a more than usual share of that enthu- 
siasm that envelops the possessor in an atmosphere of perpetua 
youth. It was said of him that be seemed two inches taller when 
he got into the woods, and his associates on his excursions used 

to declare that, although evidently far from strong, he tired them 
‘i and it was difficult to keep up with him when on a botanical 
unt, 

passed over without special notice. One of these is the remarka- 
ble proficiency he attained through self-teaching ; another, that 

Who sang to him night and day 
The rhymes of the universe. 

“And whenever the way seemed long, 
Or his heart began to fail, _ 

She would sing a more wonderful song, 
r tell a more marvellous tale.” 
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No doubt the sympathy and appreciation Mr. Hall met with 
in his home were potent aids to his success, but no oue can see 
his herbarium and consider the labor, mental and physical, ie 
volved in amassing and classifying without being impressed bi 
the great will power of this quaint, unconventional, manly ¢ ar- 
acter. “His work will not be forgotten or its effects lost. 

Note.—Mr. Hall left his collections of plants, shells and in- 
sects in the care of Mrs. Hall, to be preserved by ber till their 
youngest child is of age; then, if none of the children show 4 
disposition to pursue these branches of study, all are to be dis- 
pose 

. 

GENERAL NOTES. 
Bryanthus Gmelini, Don.—One of the most interesting re-discoveries of 

late is that of the above-named plant. Upon Behring Island, where it had : 
long ago been found by Russian collectors, Dr. L. Steineger, U. S. N., last year collected a few specimens of this rare plant, which has afforded us an opportu- — 
nity of examining the species. Three views have been held in respect to it. By 
Maximowicz it has been kept as the sole species of the genus; characterized by : 
the 4-merous and octandrous flowers, with rotate and deeply 4-parted corolla. ‘ 

stamens and style soon much exserted; in the other (P. empetriformis), merely 5-lobed, and stamens included. In the third place, I had brought the whole of 
Phyllodoce into the genus, making it a collective group of three sections. In_ 
this I was influenced by the analogy of Cassiope c 4-merous or 5-merous, and the corolla varies from 4 to 5-parted to 4 to 5-lobed. Now that I have seen the original Bryanthus, 1 should say that either the first 

ge of giving us a genus which may be fairly — 

Dr. Steineger’s botanical 
(the Commander Islands, off 
plants of interest. A. Gray. 

collection from Behring Island and Copper Island 
the coast of Kamtschatka) contains many other 

© purpose of holding plants to mounting paper, as well as for 
tcan be made. It is always read y for use.—Dr. J. H. OvsTER, 
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Schweinitz and American Hepaticw.—The paper on Schweinitz as a my- 

cologist, in the February Gazerre, suggests his relation to the study of Ameri- 

can Hepatice. Michaux was the earliest writer on this group, describing 13 

species, five of which were new (Flora u, yeas but Schweinitz published the 

first work devoted entirely to the hepatics. The work is now deste Seen, hav- 

ing been printed at Raleigh in 1821. Its full title is as follows: “ Specimen 

Flore Americ Septentrionalis Cryptogamice sistens Museos Hip ‘ha usque in 

Am. Sept. observatos.” As its title indicates, the work is entirely in Latin, and 

contains in its 27 pages descriptions of 77 species, of which 12 are regarded as 

new, if we include Turgionia orbicularis! which had been partially described by 

Michaux as Jungermannia orbicularis, Of these, 58 belonged to the single genus 

Jungermannia, not broken up then, as now, into.so many genera. Of the eleven 

-deseri as new, one, Riccia lutescens, has remained unchanged ; one, Jungerman- 

nia elypeata, remains a ee clypeata, Sulliv., while the remainder, viz., 

unge igepie ciliifera, J. distans, J. bipinnata, J. platyphloien, J. transversalis, J. 

ga, J. sinuata, Ga sell Cees and A. jungermanioides are consigned to 

the “lowship of other synonyms which so ay mar(k) American botany, 

esenting, as they do, an over ardent ambition ry Sakae ae by sufficient 

cilia a ——Lucren M. iSite it tb Use ae sity. 

n this connection it seems appropria y that Mr. Eugene 

ree ie that Schweinitz was jek in 1780, not 17 794, as ere Pohneace GAZETTE 

It weas taken up and potted in September, 1883, when it had some 15. It has 

now (January 28, 1884,) between 50 and 60, and fully 30 have been picked from 

it—N. T. Kipper, Milton, Mass. 

- Missouri dl oi aganaaa latifolia has six and seven stamens in all the 

plants I have seen 
Alpes glabra ein always has seven leaflets in our plan 

us Muhlenbergii is a large tree here, sometimes proving to the height 

of 60 or 70 feet, with a circumference of 10 feet at the foo 

Sulix lucida grows very tall here, sometimes reaching ot height of 60 feet, 

and is very abundant along the Missouri river ; the flowers at the base of the 

ament have 6 to 9 stamens, while those of the apex have but five. 

Verbena stricla with leaves whorled in threes, often in fives, with flowers 

white, blue, purple, or rose colored, are not uncommon 

ium integrifolium has the leaves often in aa: 

icus tus occurs with cream colored flowers. 

——— tricorne flowers abundantly here; on one specimen were counted 

43 blossom: 

Diosseay villosa has three cotyledons in our plants 

Vernonia Noveboracensis often has white flowers. —-Faank Busu, Independ- 

ence, Missouri. 
- 

'Notothylas orbicularis, Sulliv. 
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EDITORIAL NOTES. 
Pror. L. F. Warp has completed the preparation of index slips for a cata- 

logue of fossil plants. 

Pror. Jonn H. BALFour, Professor of Botany in the University of Edin- 
burg, died in February, aged 76. 

Mr. I. C. MartiInpDALE has published an obituary notice of Chas. F. Par- 
ker, in the Proc. Philad. Acad. for 1883. 

THERE wit be printed in the next issue of the Gazerre a complete list 
of Dr. Engelmann’s contributions to botany. 

Pror. J. Macoun, botanist to the Geological Survey of Canada, is prepar- ing a report on Canadian fungi, to be fully illustrated with plates. 
_ Dr. Parry has gone to St. Louis to consult with Dr. Engelmann’s son in regard to the disposal of his father’s valuable collection and notes. : 

Tue Fourra Vorume of Proceedings of the Davenport Academy of Sci- ences, now printing, will contain an unusual number of botanical papers. 
ING TO RECENT studies of M. Cornu, the oospores of Peronospora, when buried at a considerable depth, may retain their vitality from two to five 

years. 

or. J. C. ARTHUR has accepted the position of botanist to the New York Agricultural Experiment Station, and has already entered upon his duties at — 
Geneva. 

N THE LAST REPORT of the Ottawa Field-Naturalists’ Club, we note that 
the botanical branch report twenty-four additions to the Flora Ottawaensis dur- ing the last season. 

S. E. Cassino announces that he will soon issue a translation of Dr. Beh- ren’s book “ On the use of the Microscope in Botany,” translated by Rev. A. B. Hervey, and assisted by Prof. R. H. Ward. 
“A BRreFeR Course IN Botany,” by Professor C. E. Bessey, will soon be issued from the press of Henry Holt & Co. It is to be a concise introduction to the science, adapted to the use of common and high schools. _ ‘THERE Is 4 cuRtovs but rather appalling mistake in proof reading in tke last Gazerre. page 44 it says that the French ex pended 30,000,000 “lives,” when it should have said “ livres,” which makes some difference. 
Dr. A. 8. Banpwry rixps that the numbe Northern Florida can be explained by 

being formed whenever the growth is ¢ 
THE BILL BEFORE Congress for t ment Stations” ought to 

as could be expected, 
the results can n 
ence in general, 

r of growth rivgs in trees of — 
reference to the weather record, a ring 
hecked, whether by cold or drought. 

and if the work is in the hands of a competent director, ot fail to be very profitable to agriculture, and botanical sci- 



BOTANICAL GAZETTE. 65 

ACCORDING To A recent note in Science, the Harvard College Herbarium has 

received during the past year 8,755 sheets of plants, over 5,000 of which came 

from the rich herbarium of the late George Curling Joad, of Wimbledon, near 

London. 

Scrence OF Frespruary 15th says some earnest words regarding the value 

of the botanical researches which may be undertaken by agricultural experi- 

_Mment stations, and the high position which their great practical importance 

should secure. 

Dr. E. L. Srurtevant has published for private distribution a pamphlet 

entitled, “Maize: an attempt at Classification.” It is profusely illustrated 

with cross-sections of seeds, which show plainly the characters upon which the 

classification is based. 

Lieut. ScHWATKA collected some plants about the headquarters of the 

Yukon, which have been determined by Sereno Watson. Erysimum parviyjlorum, 

Amelanchier alnifolia, Pentstemon confertus, and P. glaucus (?) are mentioned as 

new to so northern a latitude. 

Pror. BEssEy, in the March Naturalist, suggests a neat demonstration of 

the flow of sap. If a small branch is cut from a maple tree during a cold day, 

and warmed quickly, the water will flow freely. On cooling it the flow ceases, 

and warming again causes the flow to be resumed. 

. J. B. pe LACErpA has been investigating the disease known in Brazil 

as “beriberi.” The work has been done in the physiological laboratory of the 

National Museum of Rio de Janeiro, the method of Pasteur being employed. 

The conclusions are that it is a parasitic disease, and that it seems to be con- 

veyed to its victims by rice, apparently the same microphyte being obtained in 

the blood culture from beriberi patients and the culture of contaminated rice 

grains. : 

T A RECENT meeting of the Ottawa (Canada) Field Naturalists’ Club, 

Prof. J. Macoun read a paper on “ Edible and Poisonous Fungi,” stating that 

owing to the difficulty of distinguishing between good and bad kinds at sight, 

it is always advisable to partake lightly at first of such as are not certainly 

known to be non-poisonous. Those with an agreeable taste and odor will usu- 

ally prove, however, to be harmless. He advised the more extensive use of these 

plants, and described a number of the more abundant alimentary species, such 

as Coprinus comatus, Morchella esculenta, Gyromitra esculenta, and the Lycoperdons. 

Dr. C. C. Parry has in press a revision of the genus Chorizanthe, of which 

we have been permitted to see some advanced sheets. With this revision Dr. 

Parry intends to send out specimens, as can be seen from his advertisement. 

All the species but one have been examined by him, and most of them seen 
growing. With such facilities for study it is surprising that no more changes 

have to be made. Three species are reduced, C. diffusa, ©. cuspidata, and C. 

i; the monotypic genus Lastarriea becomes C. Lastarriea ; and one new 

Species is described, CO. Clevelandi. We shall defer a more extended notice un- 

til the publication of the revision. 
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Ty Scrence of Feb. 29, Joseph F. James gives an interesting account of 
the expulsion of water from a Caladium leaf. A new leaf being ready to ex: 
pand by the side of an old one, the latter was cut off. Afterwards, from the 
stump end, jets of water began to be thrown to a height of an inch, and with a 
regular pulsation of about 180 per minute. This was kept up for two or three 
days, the rate gradually diminishing. It seems that other members of the 
Aroid family have been caught in the same performance, and in 1672 an ac 
count was published describing water expelled from the leaves of some aroids 
resembling a fountain. These large stories are always the oldest. 

Mr. Frank M. Day has published, in the proceedings of the Am. Phil. 
Soc., Philadelphia, a paper on “The Microscopic Examination of Timber with 
regard to its strength,” accompanied by four plates. It is a subject opened up 
recently by Dr. J. T. Rothrock, and developed by Mr. Day under his advice 

PAPER PRESENTED to the Royal Society of London, Prof. Alexander 
Dickson called especial attention to a series of remarkable glands which occur 
in the corrugated annulus which forms the rim of the pitcher of Cephalotus. Ti the inflexed rim of the pitcher be examined a number of openings may found, alternating with the corrugations of the annulus. Each orifice is con- 
tinued inwards as a canal-like fossa, at the bottom of which projects a nipple- shaped body. This body is the free apex of a gigantic gland, the bulk of which | 
is imbedded in the parenchyma of the annulus. These glands may be truly de- 

York crops, the latter is the one to be furt 
Tue TIME has now come when botanists should be arranging to visit Phil- . adelphia next summer. The delightful personal intercourse enjoyed last sum- mer at Minneapolis makes those who were there very desirous of its repetition 10 
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greater measure in Philadelphia. The Botanical Club that was organized 
with as little organization as possible will try to make it very profitable to bot- 
anists in the way of becoming acquainted with fellow-workers and examining 

~ under competent guidance the interesting plants of the vicinity. We venture 
to say that the ballast grounds will be well ransacked and many of its waifs 
added to our collections. Questions of postage are also to be discussed, and it 
is to be hoped that something definite can be arranged with the eal author- 
ities. Many instances of mismanagement and injustice have already been re- 
ported to the committee, and we doubt not that some are yet to be heard from. 
With such definite complaints something can be accomplished. 

Pror. T. Carven, of Florence, in 1881 presented to the Linnean Academy 
a treatise upon the classification of plants. It has now been re-edited by the 
author, in French, under the title, Pensées sur la Taxonomie Botanique, and pub- 
lished last year in Engler’s Botanische Jahrbiicher. So far as Phanerogams 

one now consents to this arrangement, the question naturally arises, When are 

we going to begin to use it? Prof. Caruel also discards our old divisions of 

olypetale, Gamopetale, and Apetale, which every systematic botanist has long 
seen are too artificial to stand, and substitutes the cohorts Dichlamydanthe, Mono- 

chlamydanthe, and Dimorphanthe. We would suggest that when the change has 

could wig age spell n nor Beobaanne ave 3 names as the above. According to Dr. 

rray, the firs and Polypetalous orders generally ; 

the second all the Candollean ordehe from Aosoees to Fumariaces, the 

actacee, Portulacaces, etc.; the third has Bogoniacex, Euphorbiacee, Urtica- 

cee, etc., and the Risadlaaious orders. Some Jussieu or DeCandolle must arise 

an give us a new arrangement. 

CURRENT LITERATURE. 

Elementary Botany, with student’s guide to the examination and description of 

plants. By George Macloskie, D.Sc., LL.D., Professor of Natural History 

in the J. C. Green School of Science, Princeton: N. J., ete. New York 

Henry Holt & Co., 1883. pp. viu1, 37, 

€ who receives a new elementary botan now-a-days, turns to its exam- 
ination in a somewhat aie 88 frame of mind, hardly daring to hope that he 
ia i in it Pet thing fresh or new, so often ‘have re gt opes been disap- 

. Lg 2 e 

ee ks yet come into our hands. tyle is admirably clear and vigorous, 

© pages unencumbered with moor dS (though technical terms are never 
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art I, treati 
cupied with the thorough examination of the “ morning-glory ” as preliminary 
to Part II, the structure of flowering plants. Part “TL discusses rs flowerless 

leisure of a whole season o ingle species than to hurry over a great number 
merely for the sake of cncovering their names. ” Would that every student 
could be impressed wit nig that idea. 

ize ; and one, withal, quite original in pegpher hae serengeiaeat. 

ices Americane emceate, distribute a T. F. Allen, M.D. Fasciculus IV. _ 
No. 31-40, 

ork of Dr. Allen in rede and making known our me ean 
ora is wonky of high comm tion. His well fect pews papers in the 

Bulletin of the Torrey Ci b, supplemented by the of cm 
ch are distributed wit h liberality make it ble to collect a 

P 
of Tol three of Chara, and an additiona Lextre- Ranetoner epelds ves ui 
— ew a bate Nitelia minuta, a new species, is accompanied by a descrip 

rf Gacdigee of the Native and Naturalized sae LA = City of Buffalo and its Viewn- 
ity. a nie F. Day. 8vo., 215 pp. 

rely the most complete local pomeme catalogue we have yo seen, for it includes both Phee nogams and Cryptogams. It is prefaced by Ss 
ered 

= he catalogue an authentic pe riie ‘. ik 
is certainly to be congratulated upon such a successful completion of a wor 

i ] 

cere Ads ote tile osee ey ee 
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WoL. IX. < MAY, 1884. No. 5. 

Botanical Papers of George Engelmann. ~ 

PREPARED BY C. 8. SARGENT. 

The following list contains, so far as I know, all the botanical 
papers published by Dr. Engelmann. A few short notes in the 

ardener’s Chronicle, of London, to which- Dr. Engelmann was 
an occasional contributor, may have escaped notice. If this is the 
case, the editor of that journal will, no doubt, supply the omis- 
sions. It will be seen that the publication of these papers ex- 
tended over a period of fifty-one years, the last having appeared 
only a few weeks before the death of the author. 

f 2Dp Antholysi Prodromus. Dissertatio inaugaralis phytomor- 
phologica. 

Frankfort. 5 tab. 1832. 
~ vA monography of North American Cuscutinee. 

Am. Jour. Sci. 1. 43. 333-345, 1 tab. 1842. 
¥ “Corrections and additions to the same. 

Am. Jour. Sci. 1. 45. 73-77. 1843. (Bot. Zeit. 2. 553-555, 1844; 4. 273- 
281, 1846; London Jour. Bot. 2. 189-199, with original additions and 
corrections, 1843.) ; 

Notes and additions to a monography of the North American 
Species of the genus Equisetum by Alexander Braun. | 

3 m. Jour. Sci, 1. 46. 81-91. 1844. : 
Introductory note to a brief notice of the Chare of North 

America by Alexander Braun. 
ue m. Jour. Sci. 1. 46. 92-93. 1844. hag ; 
~ Catalogue of a collection of plants made in Illinois and Mis- 
souri by Charles A. Goyer, with critical remarks, ete. 
ti. Jour. Sci. 1. 46. 94-104. 1844. : 

te lantee Lindheimeriane; an enumeration of the plants col- 
ected in Texas, ete., by F. Lindheimer, with remarks and deserip- 
Hons of new species (with A. Gray). 

- Boston Journ. Nat. Hist, 5. 210-264. 1845. 4 

™ he & A a A }-* ew : ei oo! cA Te ae ed oo 

A ‘ pn * 4 * , wy 

AD nA Rig bis P tty See ee (Qirs Bi AAA oF ~) J x vis Som 57. 
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‘ Notes on the North American species of Isoétes and Marsilea 
by oo a 

Sci. 2. 3, 52-56. f 
. Noes dix some Ferns of the U.S. by Professor Kunze 0 

Leinsic ; with me by A. Braun and G. Engelmann. 
Am. Jour. Sci 0-89. 2g oer ee ee 0 1. 

» Sketch of the Bowe of Dr, A. Wisli izenus’ Expedition. 
n appendix to the Memoir of a Tour to Northern Mexico conan 
idee ie ones Expedition in 1846 aes ae Bre peas ee wD 

mand . by bom Rete, B+ ifs0, Alto ' 
. Picates Pondlevian Drymaria nodosa, n. a 1 ; Talinum 
calycinum, n. sp. 14; N. Am. Gerania, 26 ; Calliandra Chame: 
drys, “ Seah o0s Sater, 49 ; EP opthso 58 

850. 
* On the character of the becca of S. W. Texas. : Proc. Am. Ass. Sci. 5. 223- : v Notes on Cereus gigunieu of 8. E. California and some other 
acim 3 Cactace 

our. Sci. 2. te 335-339, 446. 1852. 
¥ Pian Wrightiane, Part 1, Notes upon Linum, 25; Rhus f microphylla, 31; Desmodium ’Wislizeni, 53; Characters 0 
ees Grith A . Gray). 

sonian Contrib: to Know wledge. 3. Art. : v Further notes on Cereus giganteus of s. E. Californie, with a — 
short account of another allied ee of Sonora om Am. Jour. Sci. 2. 17. 231-235. 

Cactacee of Pacif. R. R. ine di tion. 
acif. R. R, Rep. 4. Pt. 5. No.3 3, 27-58, 24 t 1856. ’ Elaboration of Cuscuta, Euphorbia, ea Sagittaria, Eel sits ao he 

Gray’ s Manual Northern United States, 2d ed. - Synopsis of the Cactacex of the U.S. and eiiiaseit regions. 
1856. 

a 

fad, + Two new dicecious grasses of the United States. | rans. St. Louis Acad. Sci, 1, 431-442, 3 tab. 1859. . v Systematic arrangement of the species of the genus Caseuts, " with critical remarks on old species and a of new 0 ans. St. Louis Acad. Sci. 1, 453-523. 185 » Cactacer of the Mexican Boundar ary. U. 8. and Mexican Bound. Surv. 2. Pt. 1. 1-78, 76 tab. 1859. 
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Am fi our Sel 2. 34, 256-257; Supp!ements, 1 and 2, 330-335. 1862. 
" Remarks on Nelumbium luteum, 136; on the dimorphism 

of Draba brachycarpa, 154; on 2 species of fungi destructive 
to vineyards, 165; on the nature of the pulp of Cactus fruit, 
166 ; a the structure —< Riche Aa the genus Ribes, 180. 

ns. St. Louis Acad, S 2. 
Additions to the Chote Hor of it United States. 

Trans. St. Louis Acad. Sci . 197-204. 
ee Pinus aristata, a eo species of es discovered by Dr. 
©. C. Parry in the alpine regions of Colorado Territory ; and on 
Some other Pines of the Rocky Mts. 

Trans. St. Louis eae es os pao 2 tab. 1862. (Linnea, 33, 383-394. ) 

Rocky Mts 

ns. St. Louis Acad. Sci. 2, 214-218, 5 tab. 1863. 
— on the fruit and seed of different species of Viburnum 

an 
s. St. Louis Acad. Sci. 2. 269-271. 1865. 

“New | plants from the Rocky ) a polysepalum, etc. 
Trans. St. Louis Acad. Sci. 2. 282-28 y 

. Elaboration of Cillitriche, Pinus, 2 Sant Sparganium, Isoétes. . ae fe 
r ay" 8 Manual Northern U. §., 5th d. 1867. In addition to genera in 

De Bev sion of the North American species of the genus 
Funes mh a ngewe of new or imperfectly known species. 

Trans. St. Louis Acad. Sci. 2. 424-498, 590. 1868. \ Sow 
“Weber a der eet der Abietinty genera. [i aah ae) 

Bot. Zeit. 26, 484-487 
“ Speirodela. 
S Bull. Torr, Bot. Club. 1. 42-43; 2. 10-11, 46-47. 1870, 1871. 
Notes on Opuntia and Speirodela 

orr. Bo 9 

~~ Cactacer, Yuce , Agave, Hes ae raloe. : 
King’s Re b Gel ‘Surv. 40th Par. 5. 115-120, 496-497. 1871. 
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“ The flower of Yucca and its —— 
Bull. Torr. Bot. Club. 3. 33. 187 

/ Agave 

Ball, Tore. Bot. Club. Suate 1872: 
¥ Arceuthobium minutum 

Trans. St. Louis Acad. Sei 
“The true Grape Vines of ‘the old United States. 

Am. Naturalist, 6. 539-542 
- —— on the genus 

rans. St. Louis _— 3: 17-64, 210-214, 371-372. 1873. 
. ae uncus maritim 

Bull. Torr. Bot. Chub: 4. 40. 1873. 
"Vi oe 

F ores of the Rocky Mountains. 
eported in St. Louis Democrat, March 6, 1875. (Meehan’s Gardener's 

- Monthly, 17. ISL. 153, 181-184, 2 214-217, 
«The true Grape Vines of the United States. 

Bushberg Cat. 2d ed. 4-11, 1 tab. 1875 
r —— the rary of the United States, 

s. St. Louis Acad. Sci. 3. 372-400, 539-543. _ Maa of Abies subalpina 
Am. Naturalist, 10, 553-555. ie76. 

v Notes on Conifers 
Proe. point, Agi 1876, 173-175. 
std 

1876, 1877. 

(Meehan’s Gardener’s Monthly, 

pson (Hagineer Dea U.S. Army). ndix M. Botany, 435-447, 3 tab. 1876. 
i. 

rans. St. Louis Acad. Sci. 
v uige ? of the carpellary ala: OF Coniferz. 

our. - 12 
“Geographical range ie ai peatiiy sf Da and animals. 

- Louis Acad. Sci. 3, 219-232 
ae caw Cuse uta, 69; Cuscuta pine es "80; Pinus serotins, 125. Botanical Gazette te, 2. 

ites Menziesii ind’ A. 
ardener’s Chronicle, London, n. ser. 7. 790. 1877. * Geograpaiea Distribution’ of North American Flora. 

cad, Sci. 3. 270-271. 187 
ipers of the eoliee Sabina. Trans. St. Louis Acad. Sci. 3, 583-59 Gm 3 

f ke: ve, with 2 photographs, 291-322, 370-371; Flowers 0 Spach Shawii, 579-582, 1 tab * pitt. Teale Acct ae 3. 1878, 

a Imanni. 
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+A i a i of the American Firs one of Link). 
s. St. Louis Acad. Sci. 3. 593-602 

¥ Casmaces Asclepiadee, fateee. Cussetee, Euphorbiace, 
prpelifere, _Loranthaces, Coniferz, Amaryllidew, Juncez. 

’s Rep. U.S S. Geog. Surv., 6. 

Johnson’s Univ. Cyclopedia, 3. 1256-1275. 1878. 
» Cuscuta. 

Gray’s Syn. Fl. N.A. 1, 219-224. 1878. 
» The Gy ymnospermy of Conifere. (Review of a paper by Dr. 

L. Celakovsky in Flora for June, 1879.) 
m. Jour, Sci. 3. 18, 311-313. 1879 : 

rapes. 

ati 
Trans. St. Louis Acad, Sci. 4. 190-192. "1880. 

« Catalpa speciosa, Warder. 
ot. Gazette, 5.1. 1 

‘Vitality of the seeds of serotinous cones. 
_ Bot. Gazette, 5. 62. 1880. 
Fraxinus poecrengulata. 

t. Gazette, 5. 63. 
“Cupalifere Loranthacee, uc ae 

Rep v. California. 

Ditie’, Chronicle, London, n. ser. are 720 
“ Some account of ihe vegetation along re Great Lakes. 

Trans, St. Louis A 
~ Some additions a he North scitan Flora. 
_ ,_ Bot. Gazette, 6, 223-225, 238. 1881. 
Western Conifers 

Bot. Gazette, 7. 4-5. 
- Some additions to the Nowh American Flora. 

Bot. Gazette, 7. 5-6. 1882. 
* Texas Oaks. 
oy Gazette, fi 14. 1882. 

» Yucca elata D. §P Y. macrocarpa, N. sp. 
v EF 2. 

‘shea flowers of Ceci 
-T Gazette, 7. 104-105, 1882. 
he Black- fruited Crategi, and a new species. 

t. Gazette, 7. 127-129, 
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’ Additions to the Flora of the United States (Crateegus arbor- 
escens, Sagittaria natans). 

ull. Torr. Bot. Club, 9. 4-5. 1882. 
“ Rosa minutifolia, n. sp. 

ull. Torr. Bot. Club, 9. 97-98, 127. 1882. 
” Note on Picea Engelmanni and P. pungens, 

Gardener’s Chronicle, London, n. ser. 17. 145, 1882. 
’ Pinus fatisquama, n. sp. 

Gardener’s Chronicle, London, n. ser. 18. 712. f. 125. 1882. 
vThe Female flowers of Conifers. 

Am, Jour. Sci. 3, 23. 418-492. 24, 233-935, 1882. 
« The genus Isoétes in North America. 

__ Trans. St. Louis Acad. Sci. 4. 358-390. 1882. 

8 
- Brooks’ Wood Specimens. 

Bot. Gazette, 8. 337, 338. 1883. 

The Bushberg Cat. 3d ed. 9-20, 47-48. 1883, 
nat Onnetuele | p76 9 Vite Warrrrdotrn » 

[Cotteetins) (aeT, 200/Ca tinsiae), 0. pag Eh tiie, 1% 6, 
The Occurrence of Cork between the Annual Layers in the Stem 

of Catalpa speciosa, Warder. 

BY C. R. BARNES, 

t the following measurements show : First year’s growth, average radius, 7,5™™ Second “ ” thickness, 12,5™™ Third " é 11,6" Bark «“ a & os Average diameter of stem, 67,5"™ 
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elsewhere, as shown at ¢,d and e, fig. 4, At e the thickness 
amounts to 2.8". Just beyond e the cork zone tapers out quite 
abruptly, and from this point to the edge of the removed sector 
1s entirely absent, the difference between the annual layers be- 
ing here marked only by the difference in the texture of the spring 
and autumn wood. This gap in the zone (at i, fig. 4) occurs op- 
posite to the area which should be occupied by a fourth wedge 
(corresponding to g, fig. 4), were it present. 

Although these zones 
which have been described 

Having cut transverse sec- 
--i tions of the tissue in ques- 

L*I have not been able to discover any difference in structure between these 
Wedges and the intervening wood, and am unable to account for their presence, 

—— they be three of four normal (?) groups of fibro-vascular bundles, indi- 

“ting kinship with Bignonia capreolata.] 
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AO Mosca AE, a 

was unchanged. Both reagents when applied to cotton fibers quickly destroyed them. : igs. 1 and 2, Plate I, represent transverse sections, and fig. 

the cork cells is remarkably abrupt (fig 1). On the peripheral side of the cork there is no such abruptness, the cork cells, ¢, ¢, ¢, fig. 2, shading imperceptibly into the wood cells, a, 2. ‘ n all the sections the cork cells are seen to be quite irregu- lar, much more than this tissue normally is. Some sections from other parts of the stem showed a more regular tissue ; in several 

‘he wood cells last formed in autumn are quite different from the earlier ones. In fig. 1 the last .12™ of wood cells (from 4 to 6) are thicker walled and have less angular cavities than the older portion. In fig. 3 the difference is still more marked, the 00 ato 6 consisting of greatly elongated fibers with 
whereas the majority ot the woo et of shorter, smooth-walled fibers with oblique ends (@, ag 

Tam unable to present any satisfactory explanation of the formation of cork in the positions described. Numerous theories have suggested themselves, but all are open to too grave objec- tions to be worth presenting 
| EXPLANATION OF PLATE.—Figs. 1 and 2. Transverse sections of a portion of 

arder, 

u ‘ itted ni Ss; G central side of the section; m, cell of medullary ray, with pitted walls; P large pitted vessel ; P, peripheral side of the section ; x, smooth walled wood bers ; z', younger wood fibers with irregularly thickened walls. All the figures were drawn with a camera, under Beck’s } objective and A ‘ eyepiece. 
es 

ose; ligule very short, truncate: panicle 1} to 3 inches long erect, rather lax, its base sheathed by the upper leaf; branches of the panicle 
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.) 

* short, mostly single, the lower in twos or threes: glumes linear, unequal, 1- 
nerved, lower one 4 lines, upper one 6 lines long including the short bristle-like 
point; flowering glume nearly terete, spotted with black, about*5 lines long 
including the short, acute and hairy callus; middle awn about 6 lines long, 
the lateral ones about 4 lines long, spirally twisted below (when mature). The 
sheathed flowers are somewhat smaller 

This species was discovered last season by Mr. Warren Upham, at Minnea- 

polis, Minn. Thelate Dr. Engelmann suggested the name, in a letter, as indica- 
tive of its habit, and would have published it if he had lived. It is closely re- 
lated to A. dichotoma, trom which it différs in its shorter, erect (not dichotomous) 
culms, and in its much larger flowers, and especially in the much longer, 

spreading, lateral awns. From A. gracilis it differs in the shorter panicle, the 

longer upper leave$ with sheathed flowers, and in the flowers being twice as 

large. From A, ramosissima it differs in wanting the larger size, the diffusely 

branched habit, the much larger flowers with 3 to 5-nerved glumes, and the 
strong recurved middle awn of that species. It is probably widely diffused in 

the prairie region of the Northwest, Mr. Upham having received it from St. 
Cloud and other places in Minnesota, with reports of it from Iowa and Mani- 
toba. It appears also to be the same as specimens collected in Kansas by Mr. 

E. Hall and distributed as A. gracilis—Gno. VAasEy 
Fungi Hungarici.—The third Century of this exsiccata has recently been 

issued by the publisher, Prof. George Linhart, Altenburg, Austro-Hungary 

The specimens are neatly mounte] on heavy papers of the size of eight by 

ten inches; each Century pips enclosed in a light box with an alphabetical 

index of the specimens on the cover. The habitats and notes on the labels are 

given, both in Hungarian and Garwaik and to each is added the name of the 

ra 

specimens have appeared in each Century, accompanied by descriptions in 

Latin. Each Century is furnished with from 15 to 20 illustrations of the mi- 

¢roseopic characters of specimens therein contained. Two Centuries are to be 

issued annually, and at the close of each five Centuries the author intends 

furnishing descriptions of the species, both in Hungarian and German. 

Among foreign exsiccata this work appears to merit the favorable recognition 

and encouragement of Mycologists. The original cost of 11 marks per Century 

is increased to American subscribers by expenses of transportation, etc., to 

nearly five dollars. ot garni may be addressed direct to the publisher. 

—EvceEne A. Rav, Bethlehem, 

ngers it gives a nasal sensation and watering of the eyes similar to strong 
ammonia, and on this account i known as “hartshorn plant.” 
To those who like the smell of ammonia it is rather perat than otherwise. 

. be A 
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American Forests.—Dr. J. T. Rothrock, of the University of Pennsylva- 
nia, recently delivered one of the course of University lectures in Association 
Hall, Philadelphia, taking for his subject “The relation of American Forestry 
to American Industry.” Some of its salient features are brought out in the 
following synopsis from The American: 

University lecture was a summary of the latest development of the 
f i rad necessity of forestry laws to protect the future timber e he co ya 

showed the perce tages of timber land er productive territories, from the 
ree per cent. of Great Britain to t and that the he forty-five per cent. of Swe ; 

lowest ratio that can be called self-sustaining is fifteen per cent., while we have 
i lf per cent. between dearth and supply. _At the 

r 
y; The rain-fall is not necessarily affected by clearin timbe but failing springs and falling rivers do result from it, for forests diminish 

evaporation over eighty per cen : ght ent. 
o at is the practical remedy within reach? Professor Rothrock points to 

er * . . ny, with its nine forest schools, their high standard, and their able te: ch- 
ers and classes of pupi ne man,in this country, Professor Sargent, 
of Massachusetts, is the only person employed and paid by a State to look after 

r vast empire of ti worked hard to secure active measures to 
protect the interest entrusted to exemption of preserved forests from 
tax Id soon return t rev in the ced valu the tim- 0 e ‘ The reckless destruction of trees is the first thing to be cured. Even if 
Congress withdraws national timber land from sale, it will be only a palliative, and there are no trained men to which this source of future wealth 
can be safely entrusted. Within five years, our best white pine will all ! 
gone; within thirty-five or forty years, all the rest of our good timber will - 
h ve been exhausted. Can there be any question about the necessity of such 
legislation, State and National, as shall protect the country from a timber fam- 
ine? 

in plants, and not especially 
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Azarole (Crategus azaroleus.):—The best varieties bear no or few seeded 

fruit. Duvets, An. & Pl. he 

Banana +A, sindlees teu 
arberry :—Has a eye variety. 

Breadfruit :—The cultivated varieties usually seedless; the wild fruit and 

the <et varieties bearing seed. 

Cherries: —The cultivated varieties in part seedless. Of five varieties ex- 

amined in 1882, 140 pits had 62 abortive, and one variety 28 out of 30 abort- 

ive 

meerops stauracantha :—Has the character of producing sterile fruit, but 

mixed with fertile in the same panicle. The pulp of the fruit is of a peculiar 

The fruit is oblong, about one inch in largest diameter. It has probably been 

brought under a certain amount of cultivation from very remote times. (H. 

Prestoe, ot Trinidad Bot. Gard. 1880, p. 39.) 

Citron :—Gallesio mentions the Long orange, and the Chinese orange citrons 

as Seiten or near] 

mbers :—Are faaneuly seedless, aa when grown under glass. 

cads :—In Focke’s work, Die Pflanzen Mischlinge, he states that female 

pints. often produce apparently as cones in green-houses of Europe. yet 

their seeds contain no embryos. 

ve : —Seedless varieties are named by a number of writ 

iospyros Kaki:—V arieties often seedless, and Brandis aaeeryal a cultivat- 

ed ot of D. melanozylon, Roxb. a as without stones 

Fig:—This bears seedless ee in one crop at joke, and Brandis says many 

varieties attain maturity with sterile seed. 

rapes :—So far as I have examined, diminution of seed accompanies pro- 

gressive improvement in the grape. Many varieties of Vitis vinifera are abso- 

lutely seedless; the cultivated varieties of the American Vitis bear fewer seed 

in general, sad smaller seed, and more variable in number, than the wild spe- 

cies from which they have origin 

Guava :—This is frequently coi 

Lemon :—Seedless varieties are mentioned by several writers. 

ime :—Seedless varieties mentioned by Gallesio. 

Lueuma bifera, Mol. of Chile, bears fruit twice a year. The early set have 

no kernels, the autumn set have two kernels (Molina, Hist. of Chile, I, 129). 

Mangosteen : -—In its wild state contains four seed ; in the cultivated, much 

larger fruit, rarely more than one seed (Burbridge). 

Medlar:—A stoneless variety is advertised by a French nurseryman, and 

is mentioned by Loudon 
ae 

Mulberry :—Seedless varieties are mentioned i in the Orient, where the fruit 

is appreciated. 
Opuntia Davisii, Engelm.:—All the fruit seen on the route on the Upper 

Yanadian, eastward and westward of Tucumcari hills, near the Llano Esta- 

cado, were ey (Engelmann, Pac. R. R. Rept. IV, 49). 

Orange:—Seedless varieties mentioned by numerous observers. 
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Otaheitie Apple (Spondias duleis.):—Commonly has no seeds where ee 
p- 179), and Firminger (Gard. in India, p. 234) says he is told that the see never germinate, and young plants are usually obtained by graftings on ks lings of other species 

: eeu Fiibn’(Qutieies speciosa):—Generally devoid of seed (Humboldt); ” most instances the seed is abortive (Seemann); is extremely prolific, bearing ps crops a year, sometimes more, and one season all seedless fruits are produc re and the other season only seeded frnits; the seedless fruits are highly appre? ated (Prestoe); it nowhere grows wild, but has been cultivated by the Indians from time immemorial (Bates). 
Pear :— Second crop pears are invariably seedless (R. Manning) and there is a seedless variety ; many varieties have seed usually abortive, - n Persimmon :—Seedless fruits and fruit with diminished seed reported by a with whom I have talked who have lived in the region of their best growth. See also T. Meehan’s testimony in March Borantcan GAZETTE. Pineapple :—A seedless fruit. al Pistacia:—At Cabul is on record as having one year perfect fruit, the next a seedless fruit. 

: Pomegranate :—Seed less varieties and those with diminished seed mentioned by writers, and cuttings from a seedless form distributed from the U. S. Patent Office in 1860 

proved, so far as I have observed, and a variety called “Seedless” is described by Burr as containing but few seeds. 

less Fruits,” is usually ac- 
in quality. It is therefore quite logical to assume 
it, very variable, and varying in a direction mor 

he plant, that this plant has obtained its variable property from a sometime human interference, 
Has not the doctrine of evolut 

thought to justify an attempt at in 

Tribute to Dr. 
indicative of the appreciation of the high scientific and personal character of 

Engelmann,—The following preamble and resolutions, 
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the late Dr. George Engelmann, were unanimously adopted by the Botanical 

Section of the aera of Natural Sciences of Philadelphia, April 14, 1884 

Wu The Botanical Section of the Academy of Natural "wwaie of 
Philadelphia Ka its heard per’ ee ach regret of the death of Dr. George Engel-. 

t 

Resolved, We regard this as a calamity to botanical science, and to those 
who were in any. way associated with him in its nfo also, 

Resolved, itt in his life he furnished an example of industry in his pro- 
fession, of devo tion to science, of thoroughness in , eviaaaien ae and of success 
: copied which will always command our admiration and respect; and be it 
urther 

Resolved, That by his readiness to ae all who were seekers after the meh on 
of nature, by the conscientious answers to the botanical questions referred t 

him, n no less than n by his goo ma are ve a man, we believe he has attached many “3 

the science in whose service he 

5 om Cheb d to the cs isa GAZETTE, with the request that they be 
published therein. 0: 

THoMAS MEEHAN. 

Joun H. RepFiecp. 

Collections from Porto Rico.—Herr P. Sintenis (known through his 

journey in the Orient), is to begin a botanical examination of Porto Rico dur- 

ing the coming summer, under direction of the undersigned. The specimens 

will be offered at 30 marks ($7.50) a century. The undersigned will receive the 

names of subscribers to this collection, but prefers that payments should not be 

made in advance. Dr. T. URBAN, Schineberg bei Berlin, Germany. 

EDITORIAL NOTES. 

In Dr. Vasey’s Schedule of N. Am. species of esau in the last Ga- 

ZETTE, p.55, No. 5 should read P. vaginatum instead of P. variegat 

M vis L. James recently read before the Cincinnati scaly of 

Natural en a memorial notice of Thomas W. Spurlock, a botanist of con- 

siderable local reptuation. 

THe Marcu numper of Grevillea is vs Bae with pages 17 to ~ of ~ 

new edition of Cooke’s Handbook of Fungi, 

to the eighty-seventh species. 

THE Aprit Am. Naturalist Prof. Bessey gives an account, with figures, 

of the discovery of glands upon the pedicels of Sporobolus heterolepis, to which 

some minute insects had stuck fast. In fact the victims led to the discovery of 

the trap. 

Tue Bunuerin of the Natural History Society of New Brunswick, No. 

III, contains the report of the Botanical Committee, with additions to the New 

Brunswick Flora, edited by Mr. G. M. Hay. Inthe list we note Montia fontana 

and Potamogeton obtusifolius. 
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pe errirtnieetiecrtemepnnemeanientis 

Is MUCH need for more common names for injurious fungi, and a 
more accurate use of those we now have, so that the terms “mould,” “mildew” 
and “blight,” shall not be made to do duty for scores of fungi more diverse in 
their affinities than oaks, oranges, and pumpkins. 

In THE Posrau Crus Boxes of the Am. Monthly Micr. Jour., we note that 
one contains a slide said to represent “Eleters and spores of Asterella remis- | 
pherica,” whereupon the editor suggests that it would be better to explain what 
“eleters ” are, in which suggestion botanists will heartily concur. i 

WE note in the April Gardener’s Monthly the announcement of the death 

of Prof. S. B. Buckley, which occurred at his home in Austin, Texas, February 
18. His name is very closely connected with Texas botany, and Buckleya dis- . 

_tichophylla, Torr., is a memorial of his work in the mountains of North Carolina. 
In Science, April 4, there is given a capital biographical sketch, with por- 

trait, of Dr. Engelmann. It tells the story so exactly as the GAZETTE would 
| like to have it told, that we refer our readers to it, and in place of a biographi- 
* eal sketch publish in this number a list of Dr. Engelmann’s botanical papers. 

Parpatopsis Inmiscur® Kiihn, the representative of a new genus of smuts 
inhabiting the flowers of Primula officinalis and P. elatior, which was described 
by the discoverer in Irmischia for May, 1882, is thought by. Winter (Hedwigu, 
Jan., 1884) to be the conidial condition of a Urocystis. He hopes to decide the 
question by means of cultures during the coming season. 

In THE Edinburgh Medical Journal for March there is a very interesting 
sketch of the late Prof. J. H. Balfour. He was born in Edinburgh in 1808, 
and for thirty-four years filled the chair of botany in the University of Edin- 
burg. It is said that nearly 8,000 students have been under his tuition, many — 
of whom are scattered over the globe occupying important scientific positions: — 

A CURIOUS INSTANCE of the inconvenience arising from the diversity of lan- _ 
guage spoken by botanists in different parts of the world, occurs in the Febru- — 
ary number of Hedwigia. Prof, Saceardo, wishing to notice the criticisms 

r 
to that journal. Thus an Italian, in order to publicly communicate with 20 
Englishman, clothes his thoughts in the French language, and makes them 
known through the medium of a German periodical. And yet there are some 
among us who think it unnecessary to be familiar with any but the mother 
tongue! 

Iv Is DOUBTLEss not generally appreciated that the association of barberry bushes with wheat rust is no new thing, even in our own country. Massachu- 
setts in 1755 passed an “ act to prevent damage to English grain arising from 
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barberry bushes” (Province Laws of Mass., 1736-61, p. 153), which provided 

for all manner of contingencies such as the removal of the bushes from public 

highways, undivided property, division lines, and lands of careless tenants or 

proprietors. Any one, after giving due notice, might extirpate any remaining 

bushes whatever, and charge the expense of the same to the owner of the land, 

and upon his refusal or neglect to pay, might collect twice the sum by process 

of law. 

THE RESULTS of the study of peach yellows during 1881 and 1882, by Prof. 

D. P. Penhallow, are given in series III. of the Houghton Farm reports. The 

attempt has been, not so much to ascertain the cause of the disease, as to es- 

tablish a satisfactory diagnosis, and to provide a remedy. In these respects, 

the research has been most painstaking and successful. The report is accom- 

panied by three colored plates, showing healthy and diseased leaves and tis- 

sues of the stem, while a fourth gives the appearance of affected trees. The re- 

sults have been verified by the observations of 1883, lately published in the 

same series of reports. 

Mr. L. H. Barney, Jr., of the Botanic Gardens, Cambridge, has just pub- 

lished a catalogue of North American Carices. This list includes 293 species 

and 84 varieties, and the latest changes in synonymy are given, as well as the 

general distribution of each species. Among the many exasperating groups of 

plants Carex holds high rank, and botanists will be very thankful for any help 

in unravelling what seems often an inextricable tangle. This catalogue is a 

step in the right direction, and Mr. Bailey has the opportunity of laying bo- 

tanists under great obligation by his studies in Carex. Copies of the catalogue 

can be obtained from the author at five cents a copy, or fifty cents a dozen. 

NINE specres of barberry are now known to harbor the wecidium of Puc- 

cinia graminis. Two of these are sometimes referred to the genus Mahonia, one 

of which, Berberis (Mahonia) aquifolium, has through the observations of Mr. 

C. B. Plowright been but recently connected with wheat rust. Of this list B. 

Canadensis is a native of our Southern States, B. aquifolium is native of Oregon, 

and the common barberry is widely although sparsely grown throughout our 

territory. We have besides two native western species and an ornamental species 

from Japan. The wheat rust does not seem to be lacking for an opportunity to 

occasionally reinvigorate itself by the production of cluster-cups, yet it is the 

opinion of many that some still more common host will yet be detected. 

Iy Sacu’s Vorlesungen iiber Pjlanzenphysiologie he discards the four plant ele- 

ments as given in his text-book, and refers all plant organs to two categories, 

root and shoot. In a review in the last Am. Jour. Sci. Prof. Goodale thus de- 

fines the two: The former (the root) comprises that part of the plant which on 

or in a substratum serves as a hold-fast, and in the latter case acts as an organ 

for conducting into the plant nutritive matters held in the substratum. The 

shoot is that part which unfolding outside of the substratum produces plant- 
Substance and serves for propagation, bearing organs of reproduction which are 

“never seen on roots. According to this the rhizoid of a thallophyte and the 
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root of a vascular plant are the same. It is to be hoped that these lectures will 

speedily find a translator. 

pleasure and profit. This committee consists of Messrs. J. C. Arthur, of Ge- 
neva, N. Y., and J. H. Redfield, of Philadelphia, as originally appointed, who 

have selected as the third member Mr. Thomas Meehan, of Philadelphia. At 

a late meeting of the Philadelphia Academy of Sciences, five botanists aes 

appointed to co-operate with this committee, and especially to assist in carrying 
out the details of the programme during the meeting. They are Isaac C. Mar 

tindale, Prof. Joseph T. Rothrock, Dr. J. Bernard Brinton, Wm. C. StevensoD, 

Jr., and Jos. O. Schimmel. 
AT A RECENT meeting of the Botanical Section of the Philadelphia 

Academy Mr. Meehan exhibited some nuts of Carya glabra which had two oF 

three nuts in a single exocarp, as in the common chestnut. Dr. Asa Gray Te 
marked that such specimens were of much morphological significance, and 
that the conclusion to which they inevitably pointed was as follows: The 
husk, or so-called exocarp, of Carya, is an involucre, usually containing ® 
single female flower, and connate with its oyary; its true morphology ig. 18 
vealed when, as in this case, it contains two or three flowers. The stone or shell 
of the nut is the whole pericarp in Carya as much as in Corylus. In the former 

genus it becomes free from the four valved involucre at maturity; in Tuglans 
the congenital union is more permanent, forming a drupaceous accessory fruit, ; 
of which the fleshy part is involucre, the bony part is pericarp. This view die 

rectly homologizes the Juglandacee with the Cupulifere. a 
A PERIODICAL of iderable interest to botanists and lovers of plants — 

in general has just made its appearance. It is edited and published by J. M. 
and ©. G. Lloyd, of Cincinnati, Ohio, under the name “ Drugs and Medicines of 
North America,” and is to be, according to the title page, “a quarterly devoted — 
to the historical and scientific discussion of botany, pharmacy, chemistry and 
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Notes on Cyperacee. 

BY WILLIAM BOOFPFT. 

Stem filiform, smooth, 3-15 inches long. Leaves 2-4, very 

narrow, channeled, shorter than the stem. Spike oblong, simple, 
of from 3-8 contiguous sessile spikelets at the summit of the 

stem, naked or subtended by a narrow leaf-like bract that often 
_ exceeds the stem. Spikelets 2 ranked, lanceolate, 3 lin. long, 

2-5 flowered. Scales chestnut, membranous, ovate, few-nerved. 
Nut elliptical, biconvex, acuminate, tipped by the long continu- 
ous bipartite style, acute at base. Bristles commonly none. 
Stamens 3. 

Ruyncospora Harveyt, sp. nu. Glauca. Culmo 1}-2 

Ee tite, gracili, triangulo, levi, basi plurifoliato. Foliis 1 lin. 

atis, 6-10 poll. longis, apice scabro attenuatis ; culmeis 2, su- 
remum medio culmo ortum, Vaginis 1 poll. longis. Bracteis 
erbaceis, angustis corymbis longioribus. Corymbis 2-3, remotis, 
Benes majore composita, brevi 2-3 ramoso (ramis 3 poll. longis 
ve brevioribus), reliquis subsimplicibus pedunculatis. Pedun- 
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culis 1-13 poll. longis. Spiculis orbiculari-ovatis, acutis, ramu- 
losum apice 3-6 aggregatis, bracteolis angustis brevioribus. Flos 
unica fertilis. Squamis castaneis margine angustissimo albidis ; 

inferioribus 2 parvis oblongis obtusis emarginatis vel acutls 
mucronatis ; reliquis magnis, concavis, mediis rotundo-obovatis — 

obtusis marginatis e sinu mucronatis (mucrone albo recurvato) ; 

superioribus ovatis acutis vel mucronulatis achenia paulo super- 
antibus. Achenium castaneum, obovatum biconvexum, circa 1 
lin. longum, transverse recte rugulosum, tuberculo depresso con- 
ico basi ovali soluto 3 longius. Setis 6 antrorsum denticulatis 
achenis 3-4 plo. brevioribus. fs 

Grand Prairie, E. Arkansas, 7. L. Harvey, 1883. 
Glaucous. Stem 13-2 feet high, slender, triangular, smooth, 

several leaved at base. Leaves 1 line broad, 6-10 inches long, 
tapering to a rough point; stem. leaves two, the upper at the 
middle of the stem. Sheaths 1 inch long. Bracts green, narrow, 
longer than the corymbs. Corymbs 2-3, remote; the uppermost 
the largest, compound, 2-3 short branched, branches 4 ine 
long or less; the others nearly simple, peduncled. Peduneles 
1-13 in. long. Spikelets orbicular-ovate, acute, aggregated 3-6 
together at the top of the branchlets, shorter than their narrow 
bractlets. Only one fertile flower. Scales chestnut, with a very 

AREX STRAMINEA, Schk., var. INVISA, var. n. Czespitos® 
multiculmis. Culmis gracilibus, angulis acutis scabris, infra me 
dium foliatis. Foliislonge vaginatis, ineam latis,sursum attenuato” 

sculmislongioribus vel brevioribus. Bracteis e basi lan- 
renlata ; lhide Lic “1 

Rac tewtahertit ibus, 1-6 poll. longis/inferioribus 1-2 | 

vel subobovoidea erecta sec 
spiculis 3-12 congestis, 
spicis 1-3, inferioribus eee gerentibus. Pedunculis 1-12 poll. longis leviusculis. Spiculis 

ernua vel apice pendula,3~5 poll. longi 
contiguis vel alternatis sub

distantibus ; 
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ellipticis, basi acutis, apice apertis, 4-6 lin. longis. Squamis: mem- 
branaceis, argenteis, demum pallide castaneis, lanceolatis, acutis, 
breve scabro-aristatis, perigyniis angustioribus, inferioribus iis 
longioribus superioribus brevioribus. Perigyniis pallide viridi- 
bus, 24-3 lin. longis, 4 lin. latis, ovalibus vel subobovatis alatis 
acuminato-rostratis, rostro bidenticulato margine serrato dentato, 
dorso fisso, tenui nervatis, lateribus corrugatis. Achenium cas- 
taneum, oblongum, lenticulare, stipitatum perigynio laxe inclu- 
sum, eo duplo brevius et angustius. 

mmon on margins of ponds and in ditches in sandy soil, 
E. Massachusetts. Mt. Desert, Maine. 

ufted, bearing many stems. Stems slender, the sharp angles 
rough, leaved below the middle. Leaves long-sheathed, a line 

acute at base, open above, 4—6 lin. long. Scales membranous, sil- 

very, becoming pale chestnut, lanceolate, acute, roughly short- 
awned, narrower and the lower longer and the upper shorter than 
the perigynia. Perigynia pale green, 24-3 lin. long, 2 lin. broad, 
oval, or subobovate, winged, acuminate, beaked, the beak biden- 

ticulate, serrate-toothed on the margin, fissured on the back, deli- 
cately nerved, the sides wrinkled. Z 

PREGRACILIS,sp.n. Culmis (ima parte et foliis culmeis 
deficientibus) 26 poll. longis, strictis tenuissimis, lateribus vix 4 lin- 

ig Mas 1: ae i¢ F 

ineis ellipticis paucifloris. Bracteis e basi ovata, margine hyalina 
complectente, attenuato aristatis, aristis scabris, subexcurvis spi- 
culis longioribus, culmo plerumque brevioribus. Squamis bracteis 
conformibus, marginibus latioribus, aristis brevioribus, perigynia 
tegentibus. Perigyniis cartilagineis ferrugineis, basi pallidis, gla- 
bris, ovatis, accuminato-rostratis substipitatis 14 lin. longis, # lin. 
latis, rostro antice alte fisso, fissure marginibus albidis, facie ex- 
eriore convexis, faciei interioris marginibus incurvis, supra serra- 
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tis ; obscure nervatis. Achenium castaneum rotundo-ovatum bi- 
convexum perigynium implens, Stigmata duo, stylus inclusus. 

Diego, California, Miss Scott, 1880. aa 
Stem (the lower part and stem leaves wanting) 26 in. high, 

straight and slender, scarcely half a line broad on the side, 
the sharp angles rough above. Sterile leaves thread-like, con- 
volute, the cross section exactly circular. Spike ferruginous, ob- 
long linear, 3-inch long, of 3-4 contiguous, sessile spikelets, the 
uppermost club-shaped, male at base, the others elliptical, female, 
few-flowered. Bracts from an ovate hyaline-margined base while 
encircles the stem, tapering to rough, somewhat spreading aw0s, 
that are longer than their spikelets and commonly shorter than 
the stems. Scales similar to the bracts, with broader margins 
and shorter awns, covering the perigynia. Perigynia cartilagi 
ous, ferruginous, pale at base, glabrous, ovate, acuminate-bea ed, 

above ; obscurely nerved. Nut chestnut, round-ovate, biconve%; 
filling the perigynium. Stigma, 2. Style included. a 

Resembling C. glareosa, Wahl., but a much taller plant, wit 
very different bracts, scales and fruit. 

AREX SPICULOSA? Fries. Cwspitosa. Culmo 14-25 ped. 
alto, acutangulo, scabro, basi vaginis aphyllis tecto. Foliis 1-13 

(a j 

niis stramineis 1} lin. longis, $ lin. latis, obovatis, oblongis, vel 

plano convexis, marginibus superne parce dentatis. Achemium — 
pallide castaneum, obtusum, marginibus indentatum perigyti? ? 
brevius, Stamina 3. Stigmata 2. 

esp 
covered at base with leafless sheaths. Leaves 1-14 lines broad, : 
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tapering to a long, slender summit, rough on the margins and the 
triangular apex, shorter than the stem, their sheaths fibrous- 

“netted. Bracts leafy, the lowest a little longer than the stem, the 
succeeding gradually shorter. Spike 5-6 in. long, of 5-6 approx- 
imate spikelets; the male 1-3, 4-2 in. long, linear; the rest fe- 
male or male at top, cylindrical, narrowed and loosely flowered at 
base, 13-2 in. long, 2 lines broad, exsertly peduncled, ascending, 
or the lowest a little remote and somewhat nodding. Peduncles 
3-1 in. Jong. Scales three-nerved, the male oblanceolate ab- 
ruptly acute, the female purple, with pale keel, acute or more or 
less roughly awned, longer than the perigynia. Perigynia straw- 
colored, 14 lines long, 4 line broad, obovate, oblong or ovate- 
acuminate, short-beaked, the orifice of the beak entire, few nerved, 
plano-convex, sparingly toothed on the upper margins. Nut 
pale chestnut, obtuse, indented on the margins, half as long as 

_blance to C. salina, Wahl. It differs from it in the fibrous reti- 
culation of the sheaths of the leaves. The lowest spikelet is more 
distant on a longer peduncle and somewhat nodding. If, upon a 
more complete knowledge of C. spiculosa, the Medford plant 

C. vulgaris, Fries. 
CaREx HISPIDA, Willd. (C. echinata, Desf. Boott.) Glauca. 

Rhizomate crasso, lignoso, squamis fuscis imbricatis tecto, Culmo 
valido, obtusangulo, levi, basi plurifoliato, 2-6 ped.alto. Foliis 3-6 
in. latis, sursum longe attenuatis, culmo brevioribus, leevibus, cari- 
hatis, lateribus recurvatis, marginibus et carina dentatis, basi fuscis 
complicatis, vaginis antice sepe reticulato-fissis, fibris coloratis. 
Bractea infima plerumque culmo longiore evaginata, vel vagina 
2-3 poll. longa predita. Spica 9-18 poll. longa e spiculis 4-10 

cylindricis, densifloris, arrectis; masculis 3-6, 1-3} poll. longis, 
Sracilibus, contiguis, sessilibus vel breve pedunculatis ; infe- 
rioribus nunc ternatis; reliquis femineis, vel superioribus supra 

Plus minus masculis, 2-4 poll. longis, 34 lin. latis; singulis vel 
mediis geminatis vel ternatis (una earum omnino vel apice mas- 

cula); extremis singulis; inferioribus nunc remotis, raro basi 

attenuatis, nutantibus, pedunculatis. Pedunculis plerumque 
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brevibus, subinde 1-13 poll. longis. Squamis membranaceis, 
purpureis, hyalino-marginatis, trinerviis; masculis oblongis vel 
obovatis, obtusis vel breviaristatis; femineis lineari-lanceolatis, 
truncatis vel acutis, plus minus aristatis; arista pallida, lata, 
marginibus serrata. Perigyniis membranaceis, stramineis ve 
ferrugineis, circa 2 lin. longis, 1 lin. latis, ovalibus vel obovatis, 
abrupte cylindrico-rostellatis, rostri ore pertuso, integro vel emar- 
ginato dilatato, antice planiusculis, dorso convexo angulatis, paucl- 

nervatis, maturitate apice inflatis, divergentibus scabris, margin- 
ibus ciliato-dentatis, squamis latioribus longioribus vel (arista) 
brevioribus. Achenium castaneum, triquetrum, ovoideum ve 

obovoideum, stylo equali apicatum, stipitatum, perigynio } bre- 
vius, et eo laxe inclusum. Stamina 3, et (f. Drejer) 4. Stig- 
mata 3—2 

Arizona, Lemmon, April, 1880. Pringle. M. E. Jones, 
1882. Littorum maris Mediterranei in Europa et Africa incola. 

laucous. Rootstock thick, woody, clothed with dark im- 

1-33 inches long, slender, contiguous, sessile or short peduncled, . 
the lower sometimes grouped in threes; the rest female, or 

or male at top), 
times remote, rarely attenuated at base, nodding, peduneled. Pe- 
duncles generally short, ee 
branous, purple, hyaline-margined, three-nerved ; the male oblong. 
or obovate, obtuse or abruptly short-awned; the female lineat- 
lanceolate, t : 

t 2 lines long, 1 line broad, oval a S 
tly cylindrically short-beaked ; the orifice of #¢ — 

ak open, entire or emarginate, dilated ; nearly flat on the in A 
face, angled, few nerved on the outer, inflated at maturity, 22° — 
diverging, rough, the margins ciliate toothed, broader, longer;9% 
including the awn, shorter than the scales, Nut chestnut, three- — 
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sided, ovoid or obovoid, tipped by the equal style, stalked, loosely 
inclosed in and half as lung as the perigynium. Stamens 3 and 
(according to Drejer) 4. Stigmas 3-2. 

Carea hispida was discovered about a hundred years ago by 
Desfontaines, on the coast of Barbary, and named by him C. ech- 
inata. As this name had been previously given, by Ehrhart, to 
another species since named C. stellulata by Goodenough, Willde- 
now changed it to C. hispida, and he has been generally followed 
by caricologists, with the exception of Dr. Boott. . hispida isa 

agreeing with the European plant, but at full maturity is inflated 
at top and divergent. Willdenow’s character was taken from im- 
mature specimens, as he allows. The only roughness of the per- 
igynia mentioned by him is ‘capsulis marginatis hispidulis” 
which exactly describes the Arizona specimens. The affinity of 

. hispida is, according to Drejer, with C. glauca, Scop., C. tri- 
nervis, Desgl., and C. setigera, Don; while Dr. Boott sees a closer 
resemblance to his C. laciniata. : 

CaRex ASSINIBOINENSIS, sp. n. Culmo 2-2} pedes alto, fili- 
formi, debili levi basi vaginis lineari-lanceolatis, purpureis, laxis, 
efoliatis, margine sparse reticulato-fissis tecto, fibris capillaribus. 
Foliis 4-6 poll. longis, 1 lin. latis, margine et apice attenuato- 
triangulari scabris, culmo brevioribus. Bractea mascula squame- 
formi aristata spicula breviore, bracteis femineis linearibus, apice 
longe attenuatis, spiculas suas superantibus, culmo revioribus, 

vaginatis. Vagina 1-1} poll. longa. Squamis membranaceis, 
pallide ferrugineis, nervo medio angusto viridi, lanceolatis, acu- 
minatis vel aristatis ; femineis basi amplectentibus perigyniis 

aequilatis longioribus vel brevioribus- Spica 7-i1 poll. longa 
€ spiculis 3—4 distantibus suprema mascula, lineari-oblanceolata 
pollicem longa, ceteris femineis anguste cylindricis, 3-1} poll. 
longis alternatam remotiuscule pauci (5-6) floris flexuosis nu- 
tantibus, pedunculatis.  Pedunculis 13-3 poll longis seabri- 
usculis. Perigyniis crustaceis lanceolatis, trigonis, obtusangulis, 
3 lin. longis, 1 Jin. crassis, basi substipilatis in rostrum longum 
oblique sectum attenuatis, ore longo integro acuto hyalino; tu- 
berculis acutis dentatis apice setigeris asperatis, infra sordide 
flavis, supra viridibus, basi grosse nervatis. Achenium ellipsoi- 
deum, obtusum, arete inclusum, perigynii dimideo brevius. Stylus 
elongatus, Stigmata 3 . 
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Assiniboine Rapids, June 14, 1879, Macoun. Lake Manitoba, June 9, 1881, Macoun. 
the Stem 2-21 feet high, filiform, weak, smooth, clothed “ ; base with loose, linear-lanceolate, purple, leafless sheaths, t oA margins breaking up into fine, hair like netted fibres. Leav 

seale-like, awned, shorter than its spikelet ; female bracts pe tapering to avery slender point, longer than their spikelets, s sae than the stem, sheathed. Sheaths 1-14 inches long. Scales me 

coarsely nerved at base. Nat ellj 
q by the perigynium and not half its length. Style elongated. Stigmas, 3. 

‘ “Like C. debilis, Mx. in habit, but distinguished from it and others of the debilis group by the sculpture of the perigynium and its long, entire sharp pointed orifice. : » Doott. Rhizomate repente, stolonifero- Culmo 14-2 ped. alto, valido, basi foliis amplectentibus claus ii i oribus, planis, carinatis, reticu 
reliquis spiculis duplo triplo longioribus, nisi summa brevis: 2 - ll. onga, e spiculis 4-6 oblongis vel cylindricis; 

2 fusco-ferrugineis, subinde 

masculis, densifloris, subsesselibus, vel ii ferioribus peduncalatis, 8 lin. to 23 
acute bifidis, ventricosis, modice biconvexis, costato-nervosis, gla- bris, lucidis, tesselatis, pallide viridibus, 144, lin. longis 4, lin- latis, squamis porpureis, neryo pallido, ellipticis vel ovalibus, acutis, muticis, Ciliatis, ve] hispido-aristatis ongioribus vel bre- 

15 poll. longa, nune vaginulata; 

oll. longis, 1-14 lin. latis; reliquis femineis, of 

23 poll. longis, 4 lin. latis. Pe- : o 13 poll. longus. Perigyniis ovalibus rostrati3, 
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vioribus. Achenium oblongo-ellipticum, triquetrum, ferrugineum, 
basi styli contorta vel depresso-curvato apiculatum.—III. Car. p. 
38. 

6-15 in. long, occasionally short sheathed, the rest, with the ex- 
ception of the short uppermost one, two or three times longer 
than their spikelets. Spike 1-7 in. long, of 4-6 oblong or cylin- 
drical spikelets; the upper or all of equal height, contiguous, 
subsessile, or disposed in spikes; male, spikelets 1-2, of a dark, 
rusty color, either short or 1-2} in. long, 1-14 lines broad, the 
rest female, or the upper male at top, densely flowered, subsessile, 
or the lower peduncled, 8 lines to 2} in. long, 4 lines broa - 
est peduncle 3-13 in. long. Perigynia oval, beaked, sharply 
bifid, ventricose, somewhat biconvex, ribbed, smooth, shining, 
checkered, pale green, 1,9, lines long, line broad, longer or 
shorter than the purple, pale nerved elliptical or oval, sharp- 
pointed, ciliate, or hispidly awned scales. Nut oblong-eiliptical, 
three-sided, ferruginous, tipped by the contorted or depressed 
curved base of the style. 

Allied to C. tentaculata and its allies. ; 
Carex LEMMonI, n.sp. Czspitosa. Culmis 2 ped. altis, latere 

2 lin. latis, obtusangulis levibus, vaginis omnibus foliiferis, infra 
medium foliatis. Foliis lineari-lanceolatis, apice subulato trique- 
tris, erectis, vaginatis, 14 lin. latis, culmeis 3-4, sterilibus 6-1 
poll. longis. Bracteis foliatis vaginatis, spiculis longioribus, cul- 
mis brevioribus. Vaginis }-1} poll. longis. Ligula oppositifo- 
lia obtusa. Squamis pallide-ferrugineis, membranaceis, margine 
hyalina, oblongo-obovatis, obtusis, mucronatis, perigynia s«quan- 
tibus. Perigyniis ferrugineis, membranaceis, lzvibus, triquetro, 

latis, rostro bidentato margine serrato dentato, nervatis. chen- 
1um atro-castaneum, triquetro obovoideum, basi productum apie 
obtusum stylo quali apiculatum. Stigmata 3. 

- G. Lemmon, 1875. ’ Tufted. Stem two feet high, half a line broad on the sides. 
obtusely angled, smooth, leaved below the middle, all the 
Sheaths leaf bearing. Leaves linear-lanceolate, triangular awl 
pointed at top, erect, sheathed, 1} lin. broad; stem leaves 3-4, 
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In a specimen of Rhyncospora (Ceratoschoenus) macrostaes 
Torr., from Arkansas, the perianth consists of short, stout, eee shaped bristles, thus destroying one of the characters suppose 
distinguish it from R corniculata, Gray. : ‘| arex glauca, Scop., was found growing in sterile clayey nd near London, Ont., in June, 1881, by Dr. ’. Burgess, @ in a railway cutting near Windsor, Nova Scotia, by Prof. Macoun, 
in June, 1883. 

; Carex hirta, L., is occasionally met with near Boston and cz ballast.heaps at Philadelphia. Both species are probably immt grants from Europe, 

Notes on Phoradendron flaveseens, Nutt. I. 

BY J. SCHNECK. 
Althou 

half of our Union 
tion of its bud to the mature frui 
understood. The 

1 made during the past eighteen months, and may help to develop’ the facts in the case. ee ee. 25, 1882—Fruit abundant and ripe. Mature piste flowers on the same plants, but these are always toward the dista extremity from the fruit. Staminate flowers, on separate plants, 
withered, but the stamens clearly visible, in the more perfect, 0B 
pressing back the sepals. Buds in the axils of the leaves. f Jan. 15, 1883—Staminate spikes withered and dropping 0¥) but no change in the pistillate, 

ts April 20, 1883—Could find no male spikes, but many plan that have no spikes at all. Pistillate flowers larger and more 
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prominent on the rachis than at previous observation. Old fruit 
all gone. Buds in the awils of the leaves not changed. 

June 26, 1883—Ovaries still larger and more prominent. 
The buds in the avils of the leaves of Dec. 25, 1882, ‘have devel- 
np into vigorous young stems, bearing an abundance of young 
spikes. 

July 27, 1883—Fruit near the size of white mustard seed. 
The new shoots still larger and their spikes further developed than 
at last observation. 

ept. 15, 1883—Berries near two-thirds natural size, 
still green. Calyx on the summit of the ovaries. mi 
ate and pistillate flowers, on this season’s growth, about to 
open; here and there one is open, exposing the full grown 
anthers. There is a very marked difference in the shape and size 
of the staminate and pistillate spikes. The former are from 1 to 
1} inches long; rachis bare at several points, so as to give the 
appearance as if two to four short spikes were joined together ; 
this is still more forcibly impressed by the fact that between each 
cluster of flowers; in both the staminate and pistillate plants, is 
found an entire sheath or bract. The pistillate spikes are only 
three-fourths inch, or less, in length, and are also divided into 

n- 

drop their flowers, and by March have themselves fallen. The 

‘ 
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fructified pistillate flowers make very little growth from October 
to the following spring, at which time the fruit begins to develop, 
and by November is mature ; being near twelve months from the 
first appearance of the bud until full anthesis, and twelve months 
more from anthesis to the perfect fruit. 

Notes on Eriochloa. 

BY GEORGE VASEY. 

Kunth founded the genus Eriozhloa on the specimens of Hum- 
boldt’s American collection, and in Humboldt’s Nov. gen. et Sp. 

afterwards, describing the genus, he says the spikelets are tw0- 

Kunth’s description was probably made so as to include the Pan- 
h icum molle of Michaux. An examination of our specimens, 25 

membranaceous two-nerved palet. In Kunth’s description this 
character is referred to in his expression. “ varius bipaleaceo, 
masculo.” 

Mr. Bentham in the Flora Australiensis describing Erioch- 
loa says, spikelets one flowered. Bent . and Hook., in Gener@ 
Plantarum say the same. The uestion arises as to where di 

it or has referred it to Panicum, But it does not fit in any 0 the sections of Panicum, and is in all respects a good Eriochloa with a second flower, and the character of the genus should be altered to admit it. 
The Eriochloa annulata No. 3,600* of Curtiss’s distribution a agrees with the E, mollis in having two-flowered spikelets. WheD — 2 I first received it from Mr, Curtiss I was inclined to call it @ - 
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two flowers, and will’stand as follows: 
$1. Spikelets one-flowered. 
1. . sericea, Munro; 2. E. punctata, Hamilton; 3. £. grandiflora (Helopus 

grandiflorus, Trin. : 
§ 2. Spikelets two-flowered. 
4. E. mollis, Kunth ; and var. longifolia or a new species. 

- GENERAL NOTES. 

Erythrea.—Professor Wittrock, of Stockholm, is publishing Exsiccate of 
the genus Erythrea. He wishes to include the North American species and 

any species within their reach. For compensation, by exchange or otherwise, 
they should correspond with Dr. N. Wittrock, Royal Academy of Sciences, 
Stockholm, Sweden. —A. Gravy. 

Notes on Economie Botany.—Ascyrum Cruz-Andree, d.—The — 
leaves, and especially the half ripe pods of “St. Andrew’s Cross,” are Me: 
quite extensively by the country people for checking bleeding at the nostrils. 

The parts used are crushed in the hand and the aromatic emanations inhaled, 
which seem sufficiently astringent to contract the capillaries and — flow of blood. 4 

Cotton Seed.—Before the manufacture of cotton-seed oil became so great an 
industry in the Southern States, the seeds of the cotton plant were largely a 

Waste product. Cattle were fed on the fresh seeds, to some extent, and sus- 



98 BOTANICAL GAZETTE. ‘ 
Sion 2 re ee eee oe 

Fayetteville, Ark. 

Rudbeckia hirta, L.—I collected J uly 28, 
1882, in Shelburne, N. H., a specimen of Rud- 2 
beckia hirta, in which the tubular disk flowers nats 
were all changed to ligulate flowers, nearly =" 
twice their ordinary length. The ray flowers Bh 
were as usual. The accompanying sketch 
illustrates the flower.—WaLrer DEANE, Cam- 
bridge, Mass. 

Variation and Human Interference.—Drar Eprror—I have this spring received from one source wild specimens of Thalictrum anemonoides, with full 
double flowers ; from another, Epigea, in the same condition. As these varia 
tions can not well be regarded as advantageous to the plants themselves, will 
you report the case to Dr. Sturtevant, who has made an acute suggestion about 
such things, and ask him if we are to infer that the aborigines of Maryland and 
New Hampshire were in former times floriculturists ?—A. G. . 

What a Lilac Bush did.—Two cut stones forming a part of a corner foun 
dation of Dr. Gray’s residence at Cambridge have been misplaced by a lilac 

two feet long. These stones form one end of the wall. In the joint between & 
the lower stone and the main body of the wall the lilac sprout established it — 
self. The bush, now searcely more than an inch in diameter, has forced his 

t 
ment.—L, H. Barney, Jr 

ilding, has shared equally in the displace 

EDITORIAL NOTES. 
POLYEMBRYONY, arising probably from the formation of more than one 

germ cell in the embryo sac, has been noticed in Trifolium pratense. ee 
ME CorNv, the distinguished botanist, has recently been appointed 

Maxt 
Professeur de culture to the Jardin des Plantes at Paris, as successor to the late 
M. Decaisne. 
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A STRONG popular interest is manifested in England in the scientific results 
of the study of the diseases of cultivated plants. 

Pror. W. W. Bariey, of Brown University, reports finding a raceme of 
Cytisus Canariensis, a common hot-house plant, terminated by a well-marked 
leafy branch. 

In Mr. L, H. Barzey’s supplement to his catalogue of N. Am. Carices sev- 
.eral additions and emendations are made, making the whole number of specics 
catalogued 200, varieties 85. 

“THE porantsts of this country need arousing, they are far behind their 
zoological brethren,” says a cotemporary. This is lamentably true, but not to 
the extent that the page devoted to the subject in Science Record would lead one 
to believe. 

THE NOTABLE botanists from across the Atlantic who may be quite confi- 
dently expected to attend the American Association at Philadelphia are, so far 
as now known, Sir Joseph Hooker, Prof. W. R. McNab, Mr. John Ball and Sir 
J. Lubbock. 

E PREPARATIONS for the entertainment of botanists at the Philadelphia 
meeting are steadily progressing. Among the special excursions decided upon 
is one to the Bartram house and garden at Kinsessing, and another to the pine 
barrens of New Jersey. 

PULVERIZED PLANTS dissolved in distilled water have been used recently 
in some experiments in plant physiology. It is suggested that the solution will 
probably prove useful in many cases where it is desired to determine the amount 
and quality of plant food. 

WARMING opposes Lupwic’s THEORY that Philodendron bipinnatifidum is 
fertilized by snails (Bor. Gaz. viii, 230), and considers that it is effected by 
“small black bees,” During the flowering of this Aroid a rise of temperature 
to the extent of 18.5° C. takes place. 

By sruDYING THEIR DEVELOPMENT, Urban has concluded that the axil- 
lary spines of the Aurantiacee are the metamorphosed lowermost leaves of a 
theoretical axillary shoot. This explanation is confirmed by finding interme- 
diate forms in some species of Citrus. 

Rev. Francis Wour’s new work on the Desmids of the United States will 
contain fifty-three colored plates, and descriptions of nearly five hundred species. 
It is published at the very low price of five dollars; subscriptions should be 
sent to the author at Bethlehem, Pa. 

red roots of Wachendorfia thyrsiflora, though diffused in the cell-sap, is formed 
even in absolute darkness. The bright red of the fruit of Rivina humilis and the 
bracts of Euphorbia fulgens is produced by the superposition of cells having dif- 
ferent pigments. ; 
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. W. RussExx records in Random Notes a specimen of Sassafras officinale having the following dimensions: Circumference at the ground, 14 ft. 3 ik 2 ft. up, 11 ft., 10.5 in., holding its size with little diminution to the first limbs, 
11 ft. up. The height of the tree computed from its shadow was 49.5 ft. 

BUSGEN HAS REPEATED Darwin’s experiments made some years ago on Dros tundifolia, and has ubtained even more decisive results. From three to 
five times as many pods were produced on those plants whose leaves wery fed 
With insects as on those unfed, though the latter had an abundance of nutriment 
about the roots. 

Prors. CouLTER AND BARNEs are engaged in a special study of the North 
American species of the genus Cyperus. Any specimens that they can beg, bor: row or buy will be thankfully received. Loaned specimens will be retained 
for as short a time as possible and carefully returned. Any assistance rendered 
will be fully acknowledged 

through five inches of soil and infect uninjured potatoes with the rot, or not 

Lt of experiments with 21,000 specimens of Merewrialis annua and 
6,000 of Cannabis sativa show that external influences have little or no influence 
on the production of seedlings of one or the other sex in these dicecious species. 

parts of the samestems has revealed the fact that the differences are to be we tributed to environment rather than to hereditary tendencies. The chief dif- 
ferences are in the greater development of the protecting tissues; the reduction ; or disappearance of collenchyma, liber-fibers, ete. ; great development of cortex and reduction of pith, and feeble lignification. 

CYPERACER, 
jects lately presented before Societies; the first by the Rev. E. J. Hill, with her 
arlum and microscope illustrations, before the State Mie. Soc. of IIl., the se ond by Mr. Joseph F. James, with lantern illustrations, before the Cincinnati Soc. of Nat. Hist., and the last by Dr. G. L. Goodale, with illustrations from the Cambridge Botanic Garden, before the Boston Soc. of Nat. Hist. 

charming popular way he explains not only the existence of the milk, but alee. the significance of the three sears and the tri ‘fruit. Lowe latter he supposes indicative of liliaceous ancestry, which may be true and may be not. Like all his deductions, however, it is well worth reading. 
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Notes on Phoradendron flavescens, Nutt. II. 

BY J. SCHNECK. 

The northern limit of this species, so far as I can ascertain, is 
near 40° N. lat., except near the Atlantic and Pacific coasts. 
Gray’ and Wood? both give its habitat as New Jersey to Illinois. 
and southward. Wm. M. Canby? reports it as ‘‘ frequent” on the 
peninsula between Delaware and Chesapeake Bay. Lester F. 
Ward' reports it from the vicinity of Washington, D. C.; John 
M. Coulter and C. R. Barnes? for the State of Indiana, as “com- 
mon south.” H.N. Patterson® reports it from Wabash and Jack- 
son counties, in Illinois. The most northern station given in the 
Pacific R. R. Rep., is Benicia, California. It is not mentioned in 
Bot. King’s Exped. ; while in Bot. Wheeler’s Surv. W. of 100th 
meridian var. villoswm is reported from Oregon. . 
Canby writes me that he has observed it between Trenton and 
ew Brunswick, N. J. These last two are the only stations of 

which T have any knowledge north of 40° N. lat. Mt. Carmel, IIl., 
1s near 38° 30’ N. lat., with a range of temperature from +104° 
to —26° Fahr. When we have several consecutive mild winters 
the mistletoe becomes common, but is again almost exterminated 
by the return of continuous cold westher, in which the thermome- 
ter remains at or below zero for a number of consecutive days. 
The winters of 1878-79 and 1880-81 were remarkable for the 
great number of continuous cold days, and came near extermina. 
ting the Species from our flora. The two following winters were 
comparatively mild, and as a result the mistletoe was quite abund- 
ant last fall. But the unusually severe January we have just 
passed through has killed most of the bunches. 

Does the mistletoe injure the host upon which it grows? My 

: "Manual, 1863, *Class-Book, 1860. *Bot. Gaz. 6. 271, ‘Flora of Washing- 
n and vicinity. ®Cat. of Indiana Plants. Cat. of Illinois Plants. 
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observations Jead me to answer this question in the aftr 
ut in a limited degree. When a thrifty bunch infests a limb, 

the distal extremity soon ceases to grow and finally dies, unless it 
be a very large limb; but the tree itself seems to be little, if at 
all, affected in its growth. or 

The host on which this parasite is found is peculiar in ue 
localities. During the past eighteen months I have observed 1 
on the trees in this vicinity, as follows: Acer dasycarpum, on 
trees ; A. saccharinum, 5 trees; Ulmus fulva, 1; Quercus pan 
1; Gleditschia triacanthos, 28 ; Ulmus Americana, many thousand. 
In the lower portion of Delaware it is reported as having been 
found only on Nyssa multiflora and Acer rubrum’; in the vicinity 
of Washington as “exclusively on Nyssa multiflora’.” The Ame- 
rican Elm is not a rare tree in either of these localities, while on 
the other hand the Black Gum is a common tree in this vicinity, 
and I have never found a single bunch of mistletoe upon it. 
have observed the Elm and Black Gum interlock branches, the 
former bearing mistletoe and the latter not. In this vicinity tt 
is generally found on trees that grow along streams and on bottom 
lands, and is rarely seen on the uplands. I made the following 
notes from the car windows on a visit to Washington, D. C.,™ 
February, 1883, starting from Mt. Carmel, Ill., and traveling vl 
Louisville, Ky. “Abundant, but only on the American re 
until we came to Winslow, Ind. Here for the first time I 0? 
served it on the Black Gum. From this on I found it on this — 
species as often as on the Elm. In the blue-grass region of Ken- 
tucky I found it common on the Black Walnut and Wild Cherry. 
In West Virginia it was common on the Red Maple, but had dis 
appeared from the walnut and cherry. East of the Blue Ridge | 
I observed it on a Beech.” a 

Prof. John Collett’ gives ihe following list of trees on which 
he has observed it in Vanderburg county, Indiana, and the rela 2 

pe : a 

Gum, 500 ; Red Elm, 420; Water Birch, 20; Black Walnut, 19; 
Honey Locust, 10; Blue Ash, 10; Soft Maple, 10; Hackberty) e 
5; Yellow Willow, 5; Shell-bark Hickory, 2; Spanish Oak, *% : 
White Oak, 1; Wild Cherry, 1. In addition to the above I fin¢ 

1 e , Walnut, Honey Locust and various it 
trees,” in the vicinity of Hanover, Ind. A. H. Curtiss’’ says 

7 . = ; Ve 
__ Bot. Gaz. 6.271. "Flora of Washington and vicinity. %Ind. Geol. Sur 

1875, p. 241. Bot. Gaz. 2.116. "Bot, Gaz. 3, 36. 
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abounds in Florida, where it may be found on nearly every kind 
of tree. We know of one plant growing on a low Prunus 

dosa along the Rio Grande. Dr. George Engelmann” says of var. 
macrophyllum that it was found on soft woods, the Ash, Willow, 

oplar, Sycamore and Sapindus, along the Gila and Bonita riv- 
ers; and of var. villosum, that it was found on hard woods, prin- 
¢eipally Oaks, in Oregon, California and Arizona, and in the moun- 
tains of Arizona on @. undulata. I am informed by perfectly 
reliable authority that it is common on the Persimmon in the 
southernmost counties of Illinois. L. F. Ward informs me he 
has observed it on Acer rubrum in the Dismal Swamp. 

Notes on the Flora of W. Dakota and E. Montana Adjacent to the 

Northern Pacific Railroad.” I. 

BY JOHN B, LEIBERG. 

While in the service of the Northern Pacific Railroad Com- 

_pacll. R. RK. Rep. ™“Pacif. R. R. Rep. ‘Bot. Wheeler’s Expd. 252. 

“Read before the Minnesota Academy of Natural Sciences, March 4, 1884. 
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Such great variations can not fail to modify plant life to a very 
great extent. The hot, scorching winds that generally accompany 
the high temperatures quickly dry up all vegetation, except along 
the water-courses. The extreme dryness of these hot winds is 
remarkable, During the great heat which prevailed in the early 
part of July, I saw the grass on the prairie, which was green aD 
fresh as prairie grass usually is, completely dried up and com 
verted into hay within a period of two hours. As a consequence 
of this dry weather, we find no annuals in summer. They ony 
appear during the spring while the ground is still moist. The 
perennials all have long root-stocks, which penetrate deeply into 
the ground and enable them to withstand the drouth effectually. 

The surface of the country west of the Red river valley is 
more rolling than in Minnesota, and is found still more so as the 
Missouri river is approached. Numerous stony knolls and long 
ranges of rocky, pointed hills mark the ancient glacial moraines: 
The flora here shows plain indications of the proximity of the 
dry, treeless plains west of the Missouri, though at the same time 
the climate is humid enough to permit species of plants to grow 
and flourish, whose principal habitat is much farther eastward. 
Here and there alkaline pools appear with their peculiar plants, 
adding largely to the variety of the flora of this region. Many 
species are found whose home in the southwest is at a high ele- 
vation, proving that as we go north the increase in latitude com- 
pensates for a decrease in elevation. 

_ A Draba, probably D. nemorosa, L. , is quite plentiful. Et 
in the spring, and flowering until late in the summer, we fi Vesicaria Ludoviciana, DC. Erysimum asperum, DC., var: Ar- 
kansanum, N i 

Nasturtium, near N. 
variety of this species 
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_ Cleome integrifolia, Torr. & Gr., which is found here and there 
in Minnesota as an introduced plant, is first met with in its in- 

not observed east of Jamestown. Viola cucullata, Ait., was not 
_ rare in the region covered by the drift, but was confined to the 
borders of the numerous small ponds. 

Cerastium and two species of Arenaria, not determined, 
were very common. One of the Arenarias was met with only on 
the top of the buttes west of the Missouri, forming dense tufts, 
the short stems closely covered with small rigid leaves, giving it 
a spiny appearance. 

rather common and showy plant was Malvastrum coccineum, 
Gray, the only one of the Malvacee seen 

observed later in the season and were found to be nearly as large 
a3 in the cultivated flax (LZ. usitatissimum, L.), with seeds about 
half as large, of a shining dark brown color, and apparently con- 
taining a considerable proportion of oil. e question arises, 
whether this wild flax could be improved by cultivation so as to 
equal in fiber, if not in oil, the L. usitatissimum. It is well worth 
experiment to determine these points, more especially as it isa 
perennial, while the cultivated flax is an annual. 

olygaula verticillata, L., and another species, of which no 
published description conld be found, were frequently collected 
west of the Missouri, extending into Montana. 

As might be expected, the Leguminose were well represented, 
but a lack of authorities and published descriptions prevented full 
and complete determinations of the many interesting species col- 
lected. Fourteen species of Astragalus were observed, among 
them A. simplicifolius, Gray, and A. triflorus, Gray. The former 
was observed only in Montana, on the hills between McClennan 
and Hodges stations on the Northern Pacific Railroad. Psoralea 
argophylla, Pursh, P. esculenta Pursh, and P. lanceolata, Pursh, 
‘were noted, The latter possesses the peculiarity of forming at 
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maturity a perfect joint on the stem near the ground. A light wind will then cause the plant to break off and go rolling along in the same manner as happens with Amarantus albus, L. (com- 
monly called “tumble-weed”’), on the prairies of Minne 
Psoralea argophylla and esculenta also break off aear the ground, 
but do not appear to form a distinct joint. The separation in i 
species is effected by means of a constriction on the stem, vi cuts off, as it were, the nourishment from the root, and causes t F 
stock to shrivel at that point, when the least touch or gust 0 wind releases the plant. On the hills near Mandan, and in n0 
other place along the route, Petalostemon macrostachyus, Tort., was collected. ere also P. villosus, Nutt., was quite abundant. 
A d 

was collected. 

even species of Potentilla were collected, among them P- Pennsylvanica, L., and P. fruticosa, L., the latter nowhere eX- 

region. Our most common species of strawberry (Fragaria Vir- giniana, Duchesne) abounds east of the Missouri, but is very in- frequent farther west. The hot dry weather prevailing during June and July doubtless proves unsuitable for its growth. A gooseberry (Ribes) near R. Cynosbati, L., of a low bushy 

it was heavily loaded in the month of July with large ripe juicy fruit, possessing a sweet and agreeable taste. Aside from scat- 
uit, 

é tered patches of Shepherdia, this was the only native edible wil fruit that was ob 
souri 

Hippuris vulgaris, L., rare in Minnesota, is plentiful in every little stream west of the Missouri, provided it is not alkaline and contains water sufficient to prevent complete evaporation during the dry season, 
Of the Onagraceee, Epilobium palustre, L., and E. molle, Torts» 
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were sparingly found; more common were (Znothera cespitosa, 
Nutt., and (. albicaulis, Nutt., the latter extending as far as to 

Muskoda station east of the Red river. Much more rare was (2. 
Missouriensis, Sims. Gaura coccinea, Nutt , was very abundant. 

ree species of Cactacew, Mamillaria vivipara, Haw., Opun- 
tia Missouriensis, DC., and O. Rafinesquii, Engelm., were plen- 
tiful. O. Missouriensis was first observed, in going westward, 
on the hills around. Mandan. 

The Umbelliferce were mostly represented by species of Peuce- 
danum, Cymopterus and Musenium. Of these only one, Peuce- 
danum nudicaule, Nutt., extends as far east as Minnesota. 

es 

On the Formation of Starch in Leaves. 

In a recent communication to the Arbeiten des Botanisches 

Institut, in Wurtzburg (Bd. III), Prof. Sachs gives the results of 
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the venation appearing as a pale network in the dark ground, Paler colors result if but little starch is present at the time of the experiment, 
, It will readily be seen how useful the above method is for the purpose of demonstrating the absence of starch from etiolated leaves, the white portions of variegated foliage, ete , and the sequel shows that the method affords means of obtaining far more 

ly 
reb in the evening may be quite empty of starch the next morning. This depends upon the temperature and health of the plant, but occurs normally during the summer in plants growing in the open. large number of experiments are given in support oe this, showing how the rapidity and completion of the process de- 

efore sunrise shows no trace of starch ; dhe plant during the day is found to be mare and more filled with starch towards the afternoon. ie : ome curious results were arrived at as to the effect of grow- ing parts on the rapidity of the emptying of the leaves; some 
re investigation. Differences in the wei ; feaven the color produced by th : € iodine test, as well as some other ob- Servations, lead to a bette 

ght of the leaves and in the intensity of 

runderstanding of a fact already knowD — 

Pes PF bn a eens Oe 
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generally, viz., that the starch disappears from the leaves in the 
form of glucoses, which travel by way of the vascular bundles 
into the stems, and thus pass to the places where they are used 
up in growth. 

Some very telling observations were made in this connection, 
and the dependence of the processes on temperature again show 
forth clearly. 

These results lead to the conclusion that the process of meta- 
morphosis into glucoses and translocation of the products of as- 
similation are also going on during daylight, though they are less 
evident, because more starch is then being formed and accumula- 
ted than is abstracted at the time. Moll proved that such is the 
case by exposing leaves to the sunlight, but in an atmosphere 
devoid of carbon dioxide, the starch already in the leaves disap- 

were tested and found to be nearly emptied of starch. Other ex- 
periments proved that depletion occurred in a few hours, the time 
depending on the temperature. ; Further experiments demonstrate that the starch travels in 
the form of glucoses in all the above cases, but it is not prove 
whether the metamorphosis is effected by forces in the chlorophyll 
grains themselves or by means of diastatic ferments in the cells 
of the leaf. 

: Perhaps the most ingenious part of the paper is that which 
now follows. It is well known that Weber’s patient and thor- 
ough researches on the energy of assimilation led to two impor-: 
tant results among others: (1),that the quantity of starch formed 
by acertain area of leaf surface in a certain time may be rela- 
tively very large, and (2) that different plants probably differ spe- 
cifically as to the quantity of starch formed in their leaves. 

question, i. e., how much starch is produced in, say one square 
meter of leaf surface by assimilation during, say ten hours of bright 
sunlight? The great difficulties in Weber’s researches were con- 
nected with the enormous labor necessary to measure the leaf sur- 
ace accurately, 
: Sachs resolved the matter in a manner which we may summa- 

‘ize thus: He cut off portions of large leaves found to be 
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empty of starch, measured them rapidly by laying them pieces of board cut to the size of one square meter, weighed the measured portions very rapidly. Certain prec 

morning, a quantity of the same leaves of equal area gathered : the evening was then compared, an! the increase in weight a 3 the quantity of starch formed in the interval. By weighing pe areas, and frequently, and by paying attention to the times “ other circumstances, a large number of results were obtaine . showing that the quantities given by Weber, for instance, are within the mark. Of course these results are not absolute. 

nevertheless, if a large number of experiments are made, the error is probably small. 
h xperiments were made to show both the quantity of stan which disappears during the day and the quantity which is forme during the day. A few of the numbers may be given. 412 Helianthus, 9.64 grms. of starch disappeared in ten hours from 

face. 
: Tn the same plant 9.14 grms. were formed in the same time by the same area of leaf-surface. 

In another case Helianthus was used, but the leaves were ‘ moved from the stem to prevent the passage back of the stare om the mesophyll into the stems, 
f square meter was found to produce starch at the rate 0 1.648 grms. per hour. 

‘all mbining his experimental results and taking note of 7 the circumstances, Sachs concludes that 20 to 25 grms. of stare t day by one square meter of leaf-surface aS 
, and these numbers are not only not ex- cessive, but experiments show that there are plants which pro- 
hose investigated here. me remarkably interesting and important results follow | from the consideration of these experimental data, 

of assimilation (formed j 
pass into the growing organs, the better these are nourished, et¢- 
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Leaves used as fodder, etc., must differ in nutritive value to 
a very great extent if their starchy contents vary so largely dur- 
ing the day and night; it thus becomes of primary importance 
whether such leaves are gathered in the morning or the evening, 
in cold or warm weather, etc. The same applies to tobacco and 
tea, ete. It must make a vast difference to the smoker whether 
his tobacco abounds in carbohydrates or is relatively richer in the 
alkaloids. It appears that tobacco is habitually cropped in the 
morning in some countries, a fact which suggests what experience 
has already shown that a difference in the quality exists; it wil 
be interesting to inquire further into these matters. 

chs’ results will also materially affect the physiological 
value of the analysis of leaves. Some of us know how great are 
the variations met with in the analysis of the ash contents of 
leaves of the same plant. It is clear that in addition to the age 
of the leaf, the soil, manure, etc., it is important to know the 
amount of starch present. It can not but happen that the min- 
eral matters ebb and flow as well as the starch. The analysis of 
leaves will also be more valuable for the purposes of physiology 
if the numbers are stated not in simple percentages, but in terms 
of one square meter of leaf-surface. 

The above brief summary of the results obtained by Prof. 
Sachs by no means does justice to the beauty of bis methods, and 
the masterly way in which they are carried out ; it must be ad- 
mitted by all who understand the value and importance of this 
work that it is worthy of the great pioneer of vegetable physiol- 

oreover; it suggests several matters which require fur- 
ther investigation, and no doubt would yield valuable results to 
those fortunate enough to have a botanical garden at hand.—2. 
Marshall Ward, in Nature, XXIX., 554. 

GENERAL NOTES. 

Necrology.—Avcusrus Fenpuer died on the island of Trinidad, Novem- 

ber 27, 1883, at the age of seventy-one. This we learn only at the present date, 

by a memorandum which was found on the table of the lamented Dr. Engel- 

mann who was so soon to follow him. Fendler was born in Eastern Prussia, 

Somewhere near Konigsberg, received a good ordinary education, came to this 

country not far from the year 1840, was selected by Dr. Engelmann and the pres- 

ent writer to make a botanical collection in the northern part of New Mexico 

on the occasion of the movement of the United States troops to Sante Féin 1846. 

Afterwards (1856-7) he, with a younger brother, migrated to Tovar, a German 
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settlement in the mountains of Venezuela, where he made a large collection of 
dried plants, and later a small one on the Isthmus. He then returned to 

native country, but after a year or two his longing for botanical exploration 

and for a milder climate took him to Trinidad, where for a time he botanized 

with his old zeal and assiduity. 
Fendler was a close and accurate eee a capital collector and speci- _ 

men-maker, very pains-taking and methodical, and his excellent distributed 

palincilina are classical, especially the first el a large part of which was early 

named and published in the Plante Fendleriane Novo-Mexicane. It was the 
first sat ee made in that part of the country. He is commemorated in a 

beautiful and quite peculiar Sasdeaa c ak. indigenous to New Mexico 

and Texas, Fendlera ruprola, and numerous species of his own discovery bear 
his name. He was very retiring and shy in habits, of refined bearing, and of 
a scientific turn of mind in other lines than that of his chosen pursuit of Bot- 
a 

lished at Wilmington, Delaware, where he then resided, at his own expense and, 
We suppose, with small returns, a well-written treatise (of 154 pages, 8vo.) P 
“The Mechanism of the Universe and its primary effort-exerting Powers; the 
Nature of Forces and the ase of Matter, with remarks on the Essence 
and Attributes of the all-Intelligent.” He was one of the ingenious race of 
paradoxers, and it may be left to er future De Morgan to characterize his 
w e will certainly be lastingly and well remembered in botany. 

ALPHONSE LAVALLEE, as we are grieved to learn, died at Segrez, his coun 
try seat, a few leagues pee Paris, on the third of May last, at the age of 
about ferbpublde. This is a most unexpected and a heavy loss to, botany, and 
especially to heeding A gentleman of abundant means and of great po 
spirit, he had taken ornamental trees and shrubs for his specialty, had for 

aa 
with thirty plates; and early in the present year he published, in the same 
Sumptuous form and with great beauty of illustration, Les Clematites @ et Fleurs, with twenty-two plates. He hac i 
of Cr 

, and of a visit made to Cannes for its benefit, also - 
tioning that he h had been pressed to take the chair of culture at the Paris Mu- 
seum, which carries with it the superintendence of the Jardin des Plantes, vacated 
by the death of Decaisne, but was eons to decline it. A serious loss, ind deed, : is sustained in the death, at middle age, of this zealous collector of our sciene® — this most liberal- minded, amiable, aad accomplished man. A. G. 
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Helonias bullata in Northern New Jersey.—While botanizing in low 
grounds bordering on Budd’s Lake, Morris county, last year, I discovered sev- 
eral clusters of Helonias bullata bearing scapes of faded flowers; owing to lack 
of time I was unable to see to what extent it was established. I again visited 

the same locality this year, and after further search I found growing in a piece 
of woodland several acres in extent, a great abundance of these plants, many 
of them in fine flowering condition. There can be no possible doubt that Hel- 
onias bullata has been well established for years in this locality. It has been 
collected in various portions of Southern New Jersey, its range extending as far 
north as Freehold, Monmouth county ; the only other habitat north of this being 
at Succasunna, Morris county. I am therefore pleased to be able to make an im- 

portant addition to the habitats of what appears to be the most northern limit 
of this plant in New Jersey.—EucEne A. Rav, Bethlehem, Pa. 

Abnormal Trillium.— An abnormal specimen of Trillium erectum was col- 
lected near here a few days ago. It had the regular whorl of three leaves, and 
at the peduncle, about half way between the leaves and the flower, was a fourth 
and a smaller leaf. The flower itself was four-parted throughout. There were 
four sepals, four petals, eight stamens, four pistils, and a four-celled ovary. 
Two of the sepals were half green and had the other halves colored like the 

petals—Jos. F. James. 

Note on Viola cucullata.—The flowers of Viola cucullata have been remark- 
able this spring for their numbers and size, Banks are literally blue with them, . 

and many are an inch in diameter, But what is stranger is that they are being 

largely visited by bees, and are setting fruit freely. Heretofore the fruit has 
been difficult to find, but it is not so this year. Probably the size of the flowers 
is the cause of the visits of the bees, and the visits the reason for the setting of 

the fruit. A curious variation of color was also noticed. The flowers were of 

alight lavender, not a deeper color faded out, because there were too man of 

them, and others close by and under the same condition were of the deepest blue, 
—Jos. F. James. 

Arisema polymorphum, Chapman.—When in North Carolina a few sum- 

mers ago, I kept a lookout for Ariscema polymorphum, but found only a single 

the» Believing the two to be distinct I have been to 
pe ‘ogi for a quantity for comparison, and find all the flowers apparently a 

on tp weeks over bloom, and all faded, so that I can not find a single one 

© road to fertility. Now these leaves are all cinereous on the under sur- 
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face, while the North Carolina one is pale green on both sides. So far there 

be some ground for distinction, but on looking about in the a I 

found several in which one of the three leaflets was partly divided. In o 

case the division extended two-thirds of the distance towards the midrib. sil 

the gray under surface seemed uniform through all these wild plants. I was 

surprised to find all of them barren, and went to a locality where I knew I had 

collected ripe fruit, and found these plants quite different from the early ones. 

They were larger and stouter, purple stemmed, with two leaves on a stalk as in 

he North Carolina one, the leaves pale green on both sides, as in the North 

Carolina one, and just opening its flowers, also as in the one from North Cate; 

lina. I did not know before that there were early and late flowering ones with 

us; that the early ones had gray under surfaces, and that the early ones were : 

b It will be interesting to know whether this holds good in other local- 

ities. But I suppose we shall have to consider A. eee as merely A. 

triphyllum, without even honoring it with a varietal nam 
y the way, Engler, in De Candole’s sang adopts Schott’s name, 

Arisema quinatum for this A. polymorphum, and Blume’s name, Ariscema atrorubens, 
for our A, triphyllum and varieties. ST ein ha MEEHAN. 

EDITORIAL NOTES. 

THe PHILADELPHIA MEETING promises to be an unusually important gath- 
aa for botanists. 

TWENTY BOTANICAL NOTES are found in ise first part of the Pro 

hae spine for 1884, principally by Mr. Thos. Mee 

N THE GAzetTE for April, p. 53,54, Antirrhinum Nevinianum was by 4 clits 

cal mistake given as A, Nivenianum. It should be corrected accordingly. 

MMER Course IN Borany at Cambridge this year will be under the 

charge of Prof Wm. Trelease. It begins July 7th and lasts six weeks, and 
among advanced students special attention will be given to the study of CryP 
togams. 

HE WHOLE EDITION of the aR of Nigeli and Schwendener’s work 
on the microscope, about to be published by a London firm, was recently de- 
stroyed by fire. It will again be put through the press, however with as little 
delay as possible. This is the most important work for botanists on microse? — 
pic manipulation yet issued in our — 

bers about two hundred dienilitws The means used are ee read a knowledge 

of the danger by means of Gireuipendence and publications; to post placards 
in Swiss hotels; to cultivate for sale such alpine plants as can be grown in the 
valleys, and thus furnish them already potted for transportation. 
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AS AN INSTANCE of polymorphic species Euphrasia officinalis, L., might be 
mentioned. Mr. Frederick Townsend, in a recent number of the Journal of Bot- 

any, has grouped the many forms, naming fourteen groups, and preparing an 
analytical key which looks formidable enough for a large genus. 

Mr. MEEHAN has published quite a sizeable catalogue, with notes, of the 
plants he collected in July, 1883, during an excursion along the Pacific coast 

in 8, E. Alaska. He enumerates about two hundred and sixty species and the 
local notes with regard to occurrence, native names and uses are very interest- 

ing. 

THE METHOD of sectioning diatoms practiced by Prof. W. J. Sollas, of 

England, and communicated by him to the Royal Microscopical Society, is to 

arden in a mixture of chromic acid, osmic acid, and absolute alcohol, stain 
with hematoxylin or eosin, and then cut by freezing in gelatine jelly, from 

which the sections are directly mounted in glycerine without passing through 
water. He hopes by this means to obtain a clear insight into the protoplasmic 

structure. ; 

Ir Is PLEASANT to note the interest taken in fungi in England. We have 

now to announce a manual covering the British Discomycetes, with illustra- 

tions of the genera, by William Phillips, F. L. 8. The author's special knowl- 

edge and excellent facilities warrant us in anticipating a thoroughly good work. 

The price will not exceed $2.50, and a liberal subscription will reduce it, Ad- 
dress the author at Canonbury, Shrewsbury, England. 

THE FosstL FLORA of Greenland now numbers 617 species, according to 

Prof. Heer’s recent studies, distributed through the Cretaceous and Tertiary 
epochs. Only one dicotyledonous plant is known from the lowest beds, and the 

character of the vegetation shows the climate at that time to have been subtrop- 

teal. A slow change took place until in the Lower Miocene no tropical forms 

remained, and the mean yearly temperature fell to about 53° F. 

SWITZERLAND HAS a society to prevent the extermination of wild plants, 

and England has introduced a bill in the House of Commons looking to the 
Same end. In this country we have only a few local laws for this purpose, but 

We agree with Science that at present the danger of valuable kinds becoming ex- 

tinct is very slight. Some are likely to become rare in certain localities, how- 

€ver, so that protective laws applicable to restricted districts would be desirable 

iM special cases. 

__ Durie THE First two days of the Association at Philadelphia, botanists 
Will find the registry book of the American Botanical Club at the Academy of 
Natural Sciences, and upon entering their names will become members of the 
club, and entitled to its privileges. A reception will be given the club on Mon- 

lay evening, September 8, by the Botanical Section of the Philadelphia Aca- 
demy of Sciences at the rooms of the Academy, it being the date of their regu- 
lar monthly meeting, 

fe At A Fesrvary meeting of the Linnean Society of London, Mr. R. Miller 

Tisty read a paper entitled “The power of penetrating the skins of animals 
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possessed by the seed of Stipa spartea.” The fact is well known that the seeds of 

tea are driven sae Ne soil by means of a very sharp point and the power 

of hydroscopic movement possessed by the long bent and twisted awn. It also 

ars that mania especially woolly animals, sometimes have their skins 

penetrated by these same seeds, but there is no evidence that they are directly 

a cause of death. Mr. Christy was of the opinion that this was a device to se- 

cure the dispersion of this seed (one of the “buffalo grasses”) by means of the 

buffalo. But the opinion seemed to prevail in the Society that it was simply @ 

contrivance for penetrating the ground, which is the common view in regard to 

it in this country. 

THERE HAS NEVER been greater activity pe the study of bacteria than at the 

present time. Among notable works lately issued are Les organismes vivants de 

Vatmosphére, by Miquel, Bacteria, by Magnin ae Sternberg, both by authoritive 

bacteriologists, and the life of Pasteur, giving the methods of the great leader, 

of which an English translation will soon be issued by the Appletons. Among — 

the recent announcements are the detection of the bacteria of yellow fever, by 

Dr. Domingos Freire, of Rio de Janeiro; the communication to the 

Academy by M. Pasteur, that he is able to inoculate dogs and render them 

under Koch has yet failed to do, the transmission of cholera to the lower ani- 

mals by Dr. Vincent Richards, of Calcutta, who experimented with pigs; am 
the discovery that flowing water retards bacterial development, by Dr. Pehl, of 

St. Petersburg. 

NEW WORK on British Pil tea (mushrooms, toadstools, ete.) is to 
be es hed as soon as the st n list will warrant the expense. Who-. 
ever has attempted the collection ed naming of these plants has met with the 

great need of fuller and more exact descriptions, a need the present work is 

intended to supply. It is to embody translations from Fries’ Monographia, # 
work so rare as to be practically inaccessible, as well as from the Hymen 
Europei, the Epicricis, and the Icones of the same author. The rare classical 

scholarship of the eminent mycologist who has undertaken the work, the Rev. 
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Notes on Carex.—I. 

BY L. H. BAILEY, JR. 

NEW SPECIES AND VARIETIES. 

“Carex Hariiana, n. sp. Culm a foot high, smooth or near- 
ly so, very leafy; bracts leaf-like, with thin white auricles, the 

nerved perigynium with a stout, white, toothless beak. It is 
near C. jiliformis, L. The specimen in the Gray Herbarium is 
humbered 606, and, evidently by some mistake, labelled C. am- 

p Uifolia, Boott, in Olney’s handwriting. 

, ,~. RIGENS, n. sp. Stoloniferous; rough throughout; culms 
, 12" high, stiff, mostly longer than the stiff, rough, long-point- 

ed leaves, their bases surrounded by the fibrous remains of leaves ; 

ower bract green, nearly as long as the culm, the upper awl- 
Pointed, little longer or shorter than the spikes; staminate spike 
sal inch long, shortly peduncled; pistillate spikes about three, 

Sessile, not aggregated, one-fourth inch or less long or some- 

le *s prolonged and staminate at the top; perigynium obovoid, 
ites i ‘ag » Many-nerved, very gradually contracted into a 
tooth wit gradually narrowed into a short entire or slightly 
dian: eak, mostly shorter than the very acute thin scale ; 
ey, obovoid. ©, varia, Muhl., var. Arizonica, Bailey, Carex 
—Tanner’s Cafion, 8. Arizona (Lemmon, 2904), San Luis 
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Potosi, Mexico (Schaffner, 547, Parry and Palmer, 977) _ De 
scribed without name by W. Boott in Proc. Am. Acad. X VIII, 
172. The species resembles C. varia in aspect, but it differs 
widely in its stoloniferous habit, its seabro-puberulence, its shred- 
ded lower sheaths, stiff culms, large staminate spike, and espe- 
cially in the greater size, more numerous and stronger nerves, 
and very different shape of the perigynium. 

der), Big Trees (1635 and 2306 Brewer), Plumas Co. (Mrs. 
Ames), Duffield’s Ranch (J. M. Bigelow); Alamanden, S. W 

foliaceous bracts, its one or two pistillate flowers, and the much 
shorter, obtusely angled perigynium, which is only one-nerved 

rough culms, only one or two female flowers, and the bracts er x 
foliaceous. In the specimens of Parry and Thurber he foun 

foliaceous, The Table 105 represents the culms of C. multicaulis 
with the enlarged fruit of C Geyeri. 
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“CAREX APERTA, Boott, var. DIVARICATA, n. var. Differs 
from the typical eastern C. aperta in its greater size, wider 
leaves and looser habit, and especially in its large perigynium 
and very conspicuously divaricate dark scales. C aperta, var. 
B, Boott, Illustr. IV, 132 in part—Colorado, Oregon. Var. 
minor, Olney exsice, is typical C. aperta. 

CaREX CANESCENS, L, var. DUBIA, n. var. Culm stiff, 1° 
high, longer than the long pointed leaves; spikes 3-6, all ap- 
proximate, oblong, 10 20 flowered, light tawny; perigynium 
gradually narrowed into a beak half or more as long as the 
body, minutely rough on the angles above, nerved, about the 
length or a little longer than the scale. C. helvola, Blytt? 
Carex Cat. Bear River Cafion, Utah (No. 1231° King’s Sur- 

Twin Lakes, Colorado. The variety differs from C. canescens 
in its stiffer culm, mostly shorter leaves, oblong and tawny ap- 

rough-angled perigynium. In Wheeler’s Report, p. 277, aft 
No. 1018 “possibly C. canescens, Blytt,” should read ‘‘possibly 
C. helvola Blytt.” 

CAREX VESICARIA AND ITS ALLIES. 

the amount of material accumulates. The distinction between 
it and C. monile Tuckm., is small and in some cases is well nigh 
impossible to make out. Forms of C. monile frequently occur 
with a narrow and gradually beaked perigynium scarcely differ- 
ent from the European C. vesicaria, The perigynium appears 
always to differ from that species in texture and color, characters 
which can not be communicated in print. The following char- 
acters are given as aids to the present determination of five of 
the most perplexing species of the Vesicaric : 

*Staminate spike one, rarely two; pistillate spikes short, 

erect ; stigmas usually two; plants small. 
C. SAXATILIs, Linn., Fl. Lapp. 259. Sp. Plant. 976 in part. 

Stoloniferous ; culm 4’-12’ high, sharply angled, about the length 
of or a little longer than the narrow and sharp-pointed leaves ; pis- 
tillate spikes one to three, the upper sessile or nearly so, the lower 

. more or less peduncled,-all dark purple, or at maturity 
coming brown ; bracts narrow, Ska pointe, shorter or a very 
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little longer than the culm; perigynium ovate-oblong or yeu 

nerveless or very inconspicuously nerved at the ee x pe 

abruptly contracted into a very short nearly entire bea ge f 
longer than the more or less obtuse membranaceous sO Te 

pulla, Gooden. C. vesicaria var. alpigena, Fries. —Roe y 
tains of British America to the Arctic Regions. ‘ 

Var. Grauamt, Hook and Arn., Brit. Fl., Ed. 8, p. pe: 
Stouter, 12’-20’ high; perigynium lighter colored, often pie 
straw-colored, prominently few-nerved, the beak longer ee 
more conspicuously toothed. (C. Grahami, Boott. C. vesica 
var. dichroa, Anderss. C. saaatilis, var. major, Olney, eri 
Rep. 370.—High mountains of Colorado, Utah and northward. 

forms of C. sawatilis by its very slender habit, small, never ar 
ple spikes, and scarcely inflated perigynium. It is the least like 

» but there is evidently a series of inter- 
mediate forms between this and the true C. sazatilis. The leaves, 
at least, do not appear constant. I suspect that many of the forms from that region are to 
Grahami. _ C. rotwndata, Wahl. 
mens have been confounded, is m i 
ampullacea, with which Andersson unit baci ‘arex saxatilis was first described in the Flora Lapponica ee 
1737, before the advent of bino 
Flora Suecica, 1745, the descriptive phrase from the Flora Lap- ponica was made a synonym of a new phrase. In the pai 
Plantarum, 1753, both deseri tions were combined under bys name sazatilis. The Swedish plant, with the earlier Scandinavian botanists, bore the name sazatilis. ‘That plant is C. vulgaris, ber 
alpina, Boott (C. rigida, Gooden.). Dr. Boott, however, oe 
specimens in the Linnwan Herbarium to prove that the Laplan 
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plant, from which Linneus’ character was first drawn, is the C. 
pulla of Goodenough, to which he restored the name saxatilis. 
Finally, however, he regarded the species as too near C. vesicaria. 

* *Staminate spikes two or more; _pistillate spikes normally 
long, spreading or drooping; stigmas three; plants large. 

t Perigynium conspicuously turgid, ascending at maturity. 

C. vesrcarta, Linn., Sp. Pl. 979. Stoloniferous; culms 
* stuut, 1°-23° high, scabrous, shorter than the upper leaves; 

leaves flat, 2-3 lines broad; _pistillate spikes two to four, thick 
(4-8 lines in diameter), the upper sessile, the lower on weak or 
nodding peduncles; perigynium ovate-lanceolate, one-third or 
less as broad as long, gradually tapering into a slender beak, 12- 
or more nerved, longer than the inconspicuous seale.—California 
and Oregon, probably in Utah. (No. 1270, King’s Survey, from 
the Uintas, is immature, but is probably to be referred here. 

Var. Masor, Boott. Hook. Fl. Bor. Am. II. 221. Mostly 
larger; perigynium long lanceolate, greenish or rusty, many- 
nerved, much longer than the small scale. Var. lanceolata, Olney. 
—Tomales Bay, California, and northward to British Columbia 
near the coast. 

Var.? oprusisquamts, Bailey, Carex Cat. Spikes short, 
sessile or nearly so; perigynium broadly ovate or ovoid, mostly 
purplish, rather abruptly contracted into a short, nearly entire 
eak, longer than the broad, purple, white-margined, obtuse 

scale. Var. Y. W. Boott, Bot. Calif. II. 252.—Soda Springs, 
Head of Tuolumne River, California. (Brewer, 1781. 

The typical C. vesicaria with light straw-colored, about 12- 
nerved perigynium and closely-flowered spikes, is apparently 
rare in this country. Var. major differs widely from the species 
im aspect, but is connected with it by intermediate forms. Var. 

obtusisquamis strongly resembles C. monile, to which it may be- 
long, and in the occasional occurrence of two stigmas, and the 
short, sessile, often colored spikes, it approaches C. sazatilis. 

C. Monte, Tuckm., Enum. Method. 20. Culms usually more 

slender, leaves a little narrower; spikes more slender; perigy- 
Mum subglobose, much inflated towards the base, one-half or 
More as broad as long, abruptly short-beaked, 10- or less nerv q, 

: Vaseyi, Dewey, Sill. Journ., See. Ser. 29, 347.—Ostrander 's 
Meadow, California (Bolander, 6211), Colorado (Vasey, 584*.), 
and throughout the Northern United States east of the Missis- 
S'ppi to Subarctic British America. Dr. Boott, in his Illustr. 1. 
28, speaks of a form of C. monile with a rough beak. Upon this 
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form Dr. Dewey founded his C. Vaseyi. It is not a hybrid. C. 7 
in 

monile is referred to ©. vesicaria by Otto von Beckeler i 
Linnea, 41, p. 320. 

: 2 -reticu- base, much exceeding the culm, conspicuously nodulose ie lated ;_pistillate spikes two to six, more or less remote, 
long, long-cylindrical or terete (1-7 in. long), thick and com- actly dewered (sometimes oat, flowered at the base), a € top; perigynium ellipsoid or globose-ovoid, usu * gradually tapering into a short beak, broader and commo onger than the very acute o : : Bi Sartwell, is smaller jn all its parts, with spikes an inch Ode long.—Generally distributed in ewampy places throughout Northern United State 

a. 

j : in 8, entirely across the continent, an British Amerie 

abruptly beaked, longer i the normally muticous scale.-—Colorado and northward, evi 
ly throughout Western British America. The typical form ommon, and perhaps it does not occur within the limits ie the United States, Specimens from our Rocky Mountain regio 
trata, Withering, for ‘this Species and proposes C. Michauwiand for the C. rostrata of Michanx. 

John Williamson.—Obituary, 
BY GEO. E. DAVENPORT. 

In the Botantcar Gaz attention to q hand-bo., 
ETTE for June, 1878, the writer called 

the course of p 
ok on the “ Ferns of Kentucky,” hee 

reparation, and asked for it a favorable reception. 
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Now it has become his painful duty to tell the readers of the 
GAZETTE that the author of that book is dead. John William- 
son is dead! 

Only a few years ago his name was unknown beyond the cir- 
cle of a few friends and business associates; to-day it has a world- 
wide reputation, and is honored by the city of his adoption as 
among the proudest in its history. 

What John Williamson, the artist-botanist, has done for art 
in Louisville can never be forgotten. His name will ever stand 
as a monumental example of what an earnest, sincere soul, ani- 
mated by high aimsand purposes, can accomplish under the most 
trying adverse surroundings, and encourage others who may be 
groping upward toward the light, and struggling as he struggled 
and groped for years, until the dawn of a triumphant career 
flooded all his future with promises of rich reward. How inex- 
pressibly sad to think that just as that success for which he had 

abled him to combine so successfully, and with such exquisite 
results, his love for the beautiful in nature with the practical in 
art. 

© this business he was devoting himself with wonderful en- 

ergy when cut off in the very prime and strength of his man- 
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hood, and while on the threshold of prosperity, with the future big with splendid possibilities. ; ; * Fu l of in panatile energy, and possessed with the a 
Scotch integrity of character, Mr. -/eameggaelg aN gg hone 
confidence and respect of his business associates, by easel 
will be greatly missed; but it is to his many bch: y oun social friends that his death and loss come home with tae of his est poignancy. The charming and unaffected sop a manners, brusque frankness and transparent eget. uae 
him to make and hold fast friends who loved him for the p 

i : ionable and nobility of his soul, even more than for his unquestion 
genius, 

An ard ba before he sought out the Natural History Society at New Albany, across the river, and soon b 

e circumstances, without . 
, Or special training, to do some good bie a4 that leaves a mark on the page of history, of which he nor po 

terity need ever after be ashamed. t and igh on the scroll, beside the revered names of Fros 
Parker, ye the name of Williamson, the ‘‘Louisville Mechanic, 
claims an honored place. 

lost much of their original beauty. No ope Wa — 
author, and it was this that, 2 a nas the publication of “Fern Etchings,” in the secom™ edition of which the etchings were printed by the gifted author ome of these etchings are marvels of beauty. wae ~The ls P. Whi ple, of Boston, an art critic of g¢ ‘ Judgment, was warm in his praises of them, and told the write 

ecame known as an enthusiasti¢ — 
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called him 
Williamson did not study the ferns in vain. He entered 

into the secrets of their innermost life, and when his dextrous 
needle traced their outlines in lifeless metal, they sprang into ex- 
istence as vividly and life-like as when growing in their native 
haunts. 
_ He was at the writer’s home in June, 1881, and the magnet- 
ism of his presence drew toward him all our household, of which 

he quickly became a part. We walked with him over and 
through the adjacent portion of the “ Middlesex Fells,” he chat- 

ting with the children, with whom he became a great favorite, 
like one of themselves, yet all the while his keen glance search - 

ing for, to him, new plants and flowers. And so we led him on 

to where the fringed polygala still lingered in bloom, without 
mentioning it, that he might have the pleasure of finding it him- 

self, when a cheery “Hallo! here is something new; what Is 
this?” made us turn to see him bending in admiration over this 

é was at the writer’s home again during the winter of the 

present year, and although he appeared outwardly to be in his 

usual ruddy health, a tired expression in his eyes gave vause for 

anxiety and led us to caution him against too much overwork. 

fined to his room for a week by what his physician called a se- 
vere attack of neuralgia in his side, but, he added, “I think it 
was more serious.”’ ; 

On the 10th of June he wrote, “Since my last severe sick- 
ness I have never felt real well. I have a great deal of hard 
work to do, and now I find myself unable to do anything. I 
am just completely broken down, and to morrow I go to the 

country and take a rest.’ aon 
nd so he went to the mountains of West Virginia with the 

hope that the mountain air and a brief rest would bring him 

taken with a congestive chill, which resulted in his death. Dr. 

Barksdale wrote that when he was called to attend him he found 

hina lying on a pallet by the bank of the river, and that he only 
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And so died John Williamson, on the 17th ae 1884, 
and in the 46th year of his age, “his last conscious ho sae 
in the woods he had loved so well,’ writes . Bierce «an 
friend, adding that the banks of the stream an ‘id have tial 
covered with ferns, and that “I know that if he ag? Jounal 
his choice he would have 3 to die so, if only hl 

ther could have been by his side. : a Williamson’s devouion: to his mother was a - always spoke of her in terms‘of the deepest prtatee bed ai 
dearment, and if his last conscious thought could vs ould 
terpreted, it must have been for her who by his peg counted left alone in her old age without a single relative in t de <n though he would have known, too, that loving frien i 
care for and protect her, - : of is Nothatds were taken to Louisville, and amid gree a utes of flowers and ferns the artist- botanist, ight? wealth ee rowing friends, was borne tenderly to his last earthly : place in Cave Hill Cemetery, 

Farewell, dear friend! yet not to thee farewell. 
I know that thou art living, breathing still 

o 

Gat 

haunt 7" : 
The woods and streams where all thy loved ferns dwell, : a+ ; 

t, And here in reverence pay this tribute of my heart. 

Notes on the Flora of W. Dakota and E. Montana, Adjacent 
to the Northern Pacifie Railroad*—I I. 

BY JOHN B. LEIBERG. 

The Composite, as mig 
presented. Speci 

only species of this extensive genus pea oe epachys pinnata, & ( tr» ,Was wholly replaced by L. columnaris, Torr. = and its variety Tagetes, Gray. It is curious to noti 
*Read before the Minnesota 1884. Academy of Natural Sciences, March 4, ! 
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gradual transition to L. pinnata, as the Red river valley is 
approached. A number of species of Artemisia were noticed; 
among others A. tridentata, Nutt. (sage-brush), but not extend- 
Ing eastward much beyond Pyramid Park. Senecio lugens, 
Rich., var. Hookeri, Eaton, was common everywhere. Species 
of Hieracium peculiar to the far west were found; also Grin- 
delia squarrosa, Dunal., which extends east into the edge of 
Minnesota. Troximon cuspidatum, Pursh, common in Minnesota, 
was replaced by 7. glaucum, Nutt.; and Iva wanthiifolia, Nutt., 
by I. awillaris, Pursh. Two species of Gaillardia, @. aristata, 
Pursh, and an undetermined one, were collected. Antennaria 
was represented by A. dioica, Gertn., a rather pretty little plant. 

Aphyllon fascicutatum, Gray, of the order Orobanchacee, was 
very common on the dry hill-sides, parasitic on the roots of 
various species of Artemisia. 

Numerous species of Pentstemon and Castilleia made up the 
bulk of the Serophulariacee. 

Only one of the order Labiatw was collected west of the 
Missouri; this was a species of Hedeoma. 

_ Three species of Echinospermum, one Mertensia, and three 
Species of Eritrichium, were noted as representing the Borragi- 
nacec, 

Phlox ccespitosa, Nutt., is first found in going westward near 
the Missouri river, but only on the summit of the highest and 
stoniest hills ; farther west it covers the ground nearly everywhere. 

Aselepias Cornuti, Decaisne, was supplanted by A. speciosa, 
Torr., a closely allied species, rather more handsome though not 
so tall and robust. 

Among the rarer Chenopodiacee, I collected Monolepis cheno- 

podioides, Moq., Eurotia lanata, Moq., Sarcobatus vermiculatus, 

orr. (this only in Pyramid Park), Salicornia herbacea, L., an 
three or four species of Obione. 

Among the Polygonacece, Rumex venosus, Pursh, and several 
“pecies of Eriogonum were of frequent occurence. 

Shepherdia argentea, Nutt., and S. Canadensis, Nutt., com- 
monly called “buffalo berries,” and Eleagnus argentea, Pursh, 
the silver-berry, abounded along the streams. 

A low trailing Juniperus was exceedingly common west of 

= Missouri, growing everywhere upon the sides of the dry 
rocky buttes, 

_ Allium reticulatum, Fraser, two species of Zygadenus, Smila- 

ema stellata, Desf., and Calochortus Gunnisuni, Watson, t is last 
pt extending east of Pyramid Park, aud Yucca angustifolia, 

Pursh, make up the list of Liliacee noted in western Dakota. 
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Scirpus maritimus, L., was common around alkaline ponds, 
together with several undetermined species of Eleocharis. i 
erous Carices were observed, mostly differing from Minneso 
species, 

grasses collected. 
é L nly two species of ferns were observed, a Woodsia and P of lea atropurpurea., Link., the latter growing in the crevices 0 the rocky ledges on the summit of the buttes, A few mosses were seen, and two species of lichens. 

he arboreal vegetation was, as might be supposed, very scanty. Aside from the timber on the Missouri river bole only a few stunted willows, cottonwood, box-elder and Jul 
intervals along the streams. _ oe A curious feature of the country west of the Missourl, }© — yond the limit of the drift, was the great number of fossil tree 
s 

Cretaceous and Tertiary periods he 
is region; and to judge from t 

g, some of the trees must have ee a : Many stumps were seen ten feet or more ! diameter, and I heard of others stil] larger. ce This region will yet prove a mine of wealth to the botanist — 

of lignite, which have been burned, baking the clay above pi! z a kind of brown, red, or yellow brick, which shows perfect!¥ 2 
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the forms and venation of these fossil leaves. The region is 
well worth the time and attention of working botanists, both in 
recent and fossil botany ; and will doubtless ere long receive its 
due share of exploration and study, since it has become so easy 
of access, 

GENERAL NOTES. 
Botany and the American Association.—The Minneapolis meeting of the 

American Association for the Advancement of Science last year gave an im- 

good results in bringing botanists more into each other’s society. A Botanical 
Club was formed, and a committee appointed to arrange for the meeting in 
Philadelphia. This committee began its labors in April, and has since steadil 

" endeavored to do what it could for the interests of the botanical members. 
; The following announcements can now be made for the Philadelphia meet- 
ing: The Association opens on Thursday morning, September 4th. During 
Thursday and Friday the botanical headquarters will be at the Academy of 
Natural Sciences, corner of 19th and Race Streets, where a committee will be 
in attendance to receive and introduce all members as they report themselves, 
'0 welcome them to the privileges of the Library and Herbarium of the Acad- 
“my, and as far as possible to promote acquaintance and good fellowship. This 
Committee will also be in charge of the registry book of the Club, in which it 

's hoped every member of the Association interested in botany will register as 

ns ©vertaken, and the remainder of the day passed in connection with it. There 

Will also be excursions by the Association at the same time to the Delaware 

Water Gap, and to the anthracite regions, which those preferring can accom 
pany, 

Monday evening, September Sth, is the regular monthly meeting of the 
Botanical 
tends an j 

teal Club, of New York City, and to other visiting botanists to be present. The 
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some of his impressions of our country as compared with Europe. Dr. Asa 

Gray, whom we all revere as the Nestor of American botanical science, will 

also be present. Altogether the occasion m will be une of unusual interest. me 

exercises will be concluded by a reception, giving an excellent opportunity for 

social giana and the acquisition of stray bits of information 

At some time during the week there will be an excursion “i botanists to 

the Bartram house and garden at Kingsessing, a place of much historic i 

est from its associations with the early botanist, whom Linnzus called “the 

greatest natural botanist in the world.” He died in 1777. The place is yet 
rate as he left it. The house he built with his own hands, and many of the 

trees he planted are still there. The old cypress tree, some thirty feet round, 

will show that it does not take numerous centuries to make a large tree. Some 

a shrub we do not find often, even in its native North Carolina. A very 
specimen of the rare Quercus lyrata is — together with a number of rare — 

southern trees not often seen elsewher f 
Other excursions will be miscues during the week. The meetings 0 

the Club will be held at such times as are found most convenient, at whic - 
reading of ~_— discussions, and reports of committees will be in order. 

uncements of time and place of meeting, excursions, or be All a 
ters pertaining to the Club will be given on the daily programme of the 
ciation 

Probably the point of — age ay bose will be the botanical trea* 
ures of the Academy of Scie Here is to be found Miendabe herbarium, ® 
professor in the University of I nnsylvania ati author of a work on bot 
who died in 1815. The great abies of abweiate. one of the ‘oul wid ¥ ti 

q to ye a 

t what is wanted ina — fg 
possesses a duplicate North American te ae fo 50, 

venience of ready eg ang The total herbarium probably gatnie “nearly a 
species; but this is only a guess, for n nt has been made. Mr. of H. Redfield is the eel of the oallection, and by his special study 

M © its completeness in this particul 

my » La 
rostologist, is the secre 

. ing dale, whose private hhethas f 
All these val business rebel ea page baci librar sas of us W 

if 
a 
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right to seth proud of their voluntary tenks on this good work. Mr. Isaac Burk 
should also be mentioned for the large amount of labor he has bestowed vag the 
collection; and the whole Section, indeed, of wide: there are some twenty 
members, do all they can, It will be one of the profitable experiences of a visit 
to Philadelphia to note what earnest volunteers can do for the science when 
persistent, ve _phabr ee to do good work. 

cy rium of se an early botanist of much fame, is depos- 
ited with the Philos ophinid Soci 

The — rich flora of Philadelphia gee Sa will attract collectors, 

and many rare plants are also to be fou e great Fairmount Park, 
especially sh valley of the Wissahickon a “the horticultural conservatory 
are deserving of the attention of bota 

»Teatures of the meeting so ri mentioned are entirely in addition to 

those provided by the general Association, tae it is intended that the botanical 

cursions shall i ise conflict wit of the Association 
That this object, and the best welfare of the botanists may be secured, the 

Botanical Saction of the Academy has appointed a committee of five to 

co-operate during the meeting with the committee of the Club; this comm ittee 
consists cf Isaac C, Martindale, Prof. J. T. Rothrock, Pr. J. Bernard Brinton, 

Wm. C. Stevenson, Jr., and Jos. O. Schimmel. 
nnouncements for ee general Association are too long to be given 

0 are not yet members should write the local secretary, Prof. 
- Carvill Lewis, Academy of "Belences, seg gag for the Local Commit- 

tee’s circular. e may, however, mention the lectures on Thursday, Friday 
and Tues esday evenings, ‘Septem ber 4,5 a ad 9, the socnaie at the Academy of 
Fine Arts, and the law n party at Haverford College. > International Elee- 
trical Exhibition will be open at this time, and must prove very 4 tractive. 

Afte oo ig nal pedgieiiinient,: some long excursions of special interest will 
give 

The British prinaiat who have already notified ~ Local Committee of 
their i tnteation of att —— the meeting are John Ball, F. R. S., F. L. &., 

= ara = t, k. L.S, representing the Royal Microscopical 

pos a ruthe oF R.S., F.L.S., F.G. §., from th British Museum; 

and Wm. Caldwell Crewlord: delegate of a Royal Botanica
l Society of nel 

burg. Sir Joseph Hooker, Prof. W. R. McNab, and Sir John Lubbock ss 
expected at the British Association in Montreal, i! may attend at Philadel- 

Phia, but of this no definite information has been receiv " 

ill remains to say a word in reference to the Botanical pt itse a 

o its scope and aim, an 

secured to th 

rat Min lis pro coal the Betas al Cl It was organized wit 

the slightest rusty pre and set befor itself the task of yer es: 
fequaintance and fraternal interest among the botanical mem mbers 0 
Association, 1e4 iati 

J. i. ak 

Tomas MEEHAN, 
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- ; ally accepted 
and other writers had associated it. At the present time the ge ae ai view of the relationship of the Ranunculi mcidia is as follows: 

belongs to . dactylidis; 
S acris belongs to ig dactylidis; “ ulbosus belongsto  “ dactylidis. 

Ww i jmen- ast two years conducted a series of exper 
tal cultures with the Ranunculi excidia. 

Bio 5 that of 
plete, but I have evidence that there are two ecidi: : (1) 

i , but is con- reason to believe, does not occur on R. re 8, 
eos : . hich fined to R. b The ecidium on R. acris has a distinct life mE piss I am at present endeavoring to work out.—CHARLEs B, PLowRIGHT, Lynn, England. 

com- 
Variation and Human Interference.—Mr. Evrror—In reply to the munication on p, 98, signed A. G, i 

ai ae 
ogical variation. Quoting from my oe 

AZETTE, “Tt seems to me that where 

the agency of man induces numerous varit- tions favorable to m 

. variations in a species, of a kind favorable to man, indicates a previous agency of man.” 
I might perhaps have ended m yet I much believe that I ha 

haps, upon investigation 
plants or escapes, and 

yY communications somewhat more plainly e 
ve given prominence to an idea which wee 

» Prove useful, It will be admitted that we part Wild plants or indigenes. Some years since M. Bt 
ing of the wild carrot and parsnip; it is said he ceeded with the carro Professor Buckman, in trying like expen a 

d make no impression upon the carrot. that 
ms a plausible explanation of the difference ‘ki the one ¢ menced with a feral, the other with a wild plant, and hence bh divergence in the results. Should extended trials prove the correctness of SU 
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an explanation, it certainly will answer to reason from the opposite direction, 

viz: that a quick response of a wild plant to cultivation, in changes that are 

favorable to man’s desires, but not especially beneficial to the plant, is indicative that 

the supposed wild plant is really feral—especially if such changes are of a na- 
ture beneficial to man, yet unfavorable to the plant. Illustrations of this lat- 

ter proposition seem quite numerous, as, for a general rule in vegetable plants, 

improvement in form and quality is usually coincident with a lessened ability 
of the plant to take care of itself, and the highly improved forms seem inca- 

pable of becoming feral. 
I will say no more, however, as these and allied matters are yet under in- 

vestigation, but there is indeed a need of an agricultural botany, to be studied 

under the domination of the evolutionary idea of man as a factor in variation. 

—E. Lewis Srurrevant. 

Keenness of Observation.—A fter studying botany for three weeks, it was 

three days more before a single one of the Freshman class of Michigan Agri- 

cultural College discovered that the central odd leaflet at the tip of the midrib 

of a leaf of the mountain ash was usually symmetrical, although they soon dis- 

covered that the side leaflets were fullest on the lower edge. ; 

Last year, while studying leaves, it was two days before any megpe of the 

Freshman class discovered that the leaf of the common barberry had two joints 

that the anthers are much in advance of the styles; about one in fifteen sc 
Covered that although the leaves were opposite, a bud usually appears only in 

the axil of one of each pair of those of the Sweet William (Lychnis). Above 

this bud is a slight canal, somewhat like that on the cornstalk near and above 

an ear of corn.—W. J. Beat, Agricultural College, Lansing, Mich. 

—— 

EDITORIAL NOTES 

A LABORATORY for researches on bacteria has been established at Munich. 

J. C. Gréxewneen, of the Botanic Garden of Amsterdam, died in June at 

the age of 73 years. 

_ _ Pror. J. H.R. Gorprenrt, the phytopaleontologist, lately died at Breslau 

im his eighty-fourth year. 
: OBERLIN CotuEGE has secured the herbarium of Dr. Beardslee, of Paines- 

Ville, Ohio, containing about 3000 species. 

A SECOND EprT1oN of Prof. W. J. Beal’s lecture on the new botany has 
been issued by Chas. H. Marot, Philadelphia. 

2 
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Pror. D. P, PeNHALLOW has a long ee in the Popular Science Monthly 
for July on the nature of the diseases of plan an 

DrervILia CANADENSIS, Willd. has become wild ii in several pew 0 

many, according to the Botanische Monatssch rit. al 

F. SoAcua, of Deutschbrod, Bohemia, i is preparing a flora of Austro 

gary, to contain specimens of the plants described. oie 

GENUINE TRUFFLES have been found in California, mee to 

W. Harkness. They are, however, small and of no comme cial value. Re 

THE EXPERIMENTS of Mr. George Murray, of the fait rea se 
that perfectly healthy and uninjured liye salmon may be attacked by i 

Iyternationan HorticunruraL EXxHIsirion at St. Pee 

i kuanded a medal to Dr. Gobi, the Russian algologist, for his remarkable 

arium. 
of the ScHWENDENER, of Berlin, has heen elected foreign associate Dr. 8. Sc 

Linnean =e of icudon: to fill the vacancy made by the death of Dr. 
Engelman 

ute 
N & Co. have in press an illustrated work, by nko ki Smith, on dissaats of field and garden crops. This is the first work of the | 

in the ge language, and one much needed. 
F. TRELEASE figures and describes the rose rot, Peronospora a bel Sears Monthly for July. It has become troublesome in the gree? : 

3 Philadelphia, and threatens to spread and cause-much loss to Sori 

Mr. Joun C, BRanner has contributed a valuable study on the * of the and Growth of the Fibro-vascular Bundles in Palms” to the Proceedings again. American ee, Society, which we shall take occasion to refer to Z 
Wr N FROM the Providence papers that a Mrs. Metcalf has ae 

Brown Chisels thirteen acres of valuable land in that city for the est@ ae 
ment of a Botanic Garden. We sincerely hope that the information is au : 
tic. 

Mr. War ALTER Deane, of Cambridge, Mass., reports having found i : Myurus, L. growing very abundantly at Nantaoket. Mass., a locality mue 1 « ther north than that given in Gray’s Manual. Speeunscn have been de 2 
in the Gray Herbarium 

: 
E Gazerre has a delayed this month that we might be able ae 

sent as full an account as possible of the attractions for botanists at the co™ meeting of the A. A. A:S. Let-all who can possibly do so attend this ™ None will be disappointed, 

THE THIRD MEMOIRE 0 
cines Caulinaires, or the arr 

Ro- 
n rhizotaxy, by M. D. Clos, is devoted ned Des 

them into those ( 
bin 

angement of roots arising from stems. ser 
a) of the Nodes, aS of the internodes, and (¢) of the tw? ‘aall 

: é first division is the | t, and is divided into those (1) va lay placed, (2) beneath the nodes, (3) siactvolings the nodes, and (4) strictly axil 
The same mode of growth generally pervades a genus or order. 
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WE LEARN from the Am. Microscopical Journal that Prof. Baird will cause 
the Utricularie to be thoroughly eradicated from the ponds of the U. 8. Fish 
‘ommission, especially U. vulgaris, as it is found that the bladders of the plants. 

entrap and kill large numbers of young fish. 

Pror. Dr. Lemsacn, of Sondershausen, Germany, has as yet received ng 
response to his offer to exchange for or purchase good herbarium specimens of 
American Orchidacee. Collectors will confer a favor by communicating with 
him, although they may have but a few kinds to offer. 

THE SECOND NUMBER OF Drugs and Medicines of N. A. is fully equal to 
the first, if not even better. It is devoted to the several species of Hepatica and 
Ranunculus, and is profusely illustrated with original cuts and plates, and a 
map showing the distribution of Anemone Hepatica and A. acuti 

WE curP the following from the Salem (Mass.) Gazette of July 15th: 

A REVIEW or Lesquereux and James’ Manual of the Mosses of N. A. by 
Eugene A. Rau will be published in the September number of the GazerrE, 
in which Mr, Rau supplements the habitats of many species as given in the 
Manual. It will be especially valuable to those who have purchased the book.. 

Pror. E. Ray LAnkester says, in the April Quart. Jour, of Micros. Science, 
that “there is no more reason for regarding the chlorophyll corpuscles of Spon- 
gilla or of Hydra as parasites, than there is for so regarding the chlorophyll 
corpuscles in the leaf of a buttercup”; that is, they are not imprisoned alge, 
but a legitimate part:of the animal. 

W. G. Smrrx, who professes to be among the most conservative of sateased 
ists, promulgates a theory in a late number of the Gardener’s Chronicle which is. 
more heterodox than the one he flings derision at. He considers that the 
wecidia spores of eidium Convallarie, Schum. are fertilized by direct contact of 

the spermatia, and then fall to the ground for a period of rest. ee 
the species autonomous. 

Iy a communrcatron to the Linnean Society in March, and later in the 
Torrey Bulletin, Mr. Chas. B. Plowright has shown the genetic connection be- 
tween wcidium on the European daisy and Puccinia obscura, one of the two 

Suceinice on Luzula campestris, The absence of the wcidial form in this country 

is the text of an interesting article by the same author in the Torrey Bulletin 
for June on the ecidia-bearing Uredinee as to their deportment when the 
cidum is present or absent 

A. Lixcoun Puexrs, of Baltimore, Md., died on the 14th of July in 
her Sst year. She will be best remembered as the author of Mrs. Lincoln’s. 

daughter of Samuel Hart, of Connecticut, was educated by her sister, Mrs. Wil- 

ard, and in her youth was known as Miss Willard of Troy, N. Y. Her first 
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husband, Simeon Lincoln, an editor, died in 1823, and her second husband, 

Judge Phelps, of Vermont, in 1848. The larger part of her life has been de- fe 

voted to teaching, and writing upon scientific and educational subjects. She : 

was for some time editor of the Patapsco Magazine. 

renowned Dr. Edward Strasburger, professor of botany in the University of 

Bonn. It is entitled “Das Botanische Practicum,” and is to deal with all sides 

of modern microscopical technique, even to the culture of bacteria, and at the 

same time to impart a general knowledge of botany. It is finely illustrated 
with 182 cuts, which, together with the material of the text, are almost entirely 

new, and specially prepared for the work. The author’s knowledge in the most 
abstruse kinds of botanical research, such as the structure of protoplasm, ety 
assures us a work of the highest value. It should be translated into English. 

CURRENT LITERATURE. 
Desmids of the United States and List of American Pediastrums, with Eleven Hundred 

I oss a By the Rev. Francis Wolle. Bethlehem, 1884. 8vo. 168 pp- 
53 col. pl. 7 

_ The author has done a lasting service to microscopic botany by the pubs 
cation of this excellent work. Such manuals in all classes of the lower plan’ oe: 
are much needed, and it is gratifying to note the growing interest in this cou 

an 
hand coloring, by permitting fine gradations in shading and unlimited vey 
on et gives a pleasing and natural effect. A good index completes they 

It would not do to close this review without calling attention to the es 
markably low price ($5.00) at which the work is offered. This has been MA possible by the author assuming the responsibility of its sale. We hope ©” philanthropy may meet with fitting reward 
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Notes on Carex.—II. 

BY L. H, BAILEY, JR. 

CAREX STRICTA, Lamarek. 
One of the most remarkable instances of the general accept- 

ance of an early error occurs in the case of Carew stricta. Among 
all caricographers, so far as 1 know (unless it be Carey in Gray’s 
Manual), C. stricta of Goodenough (Obs. on Brit. Carices, p. 196) 
has held the preference over C. stricta of Lamarck (Dict. de Bot. 

, 887) on account of its supposed priority. Dr. Boott did not 
confidently adopt Lamarck’s name as a synonym of his C. an- 
gustata ; nor was it necessary that he should pay much attention 
to the name, as he evidently regarded it as more recent than C. 

. Sir J. E. Smith, in Rees’ Cyclopedia, taking 
°odenough’s name to be the older, proposed C. Virginiana for 

the plant of Lamarck. Otto von Boeckeler, in Linnea, 40, 430, 
adopts Smith’s name. Goodenough’s name was made in 1792; 

arck’s ip 1789. . stricta, Lam., therefore becomes the 
Proper name of the American plant, and the C. stricta of Gooden., 
et Uropean species, must bear some other name. ere can be 

no doubt.'that Lamarck meant to describe the same plant in- 
tended in Dr. Boott’s C. angustata. His characters can apply 

_ 10 20 other Virginian species, unless it be C. aperta, Boott, which 
a Separated from the original species at a later day. Sir J. E. 

ont His account of the species, from the American edition 

“O Cy clopedia, vii, species 100, is as follows: : 

erect. + Virginiana (C. stricta, Lam.). ‘Female spikes two, sessile, 
ae ot male flowers at the top; male terminal, remote ; stem 

anguls Stem about a foot high, slender, compressed above, tri- 
gular below, rough. Leaves as long as the stem, near two lines 
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broad, striated. Male spike terminal, an inch long; glumes ob- 

tuse, brown, with a white edge. Female spikes distant from the 
male, sessile, upright, linear, pressed close, reddish brown, with 
some male flowers at the top; lower one with a bracteal leaf as 
long as the spike. A native of Virginia, Pennsylvania, ete., de- 
scribed by Lamarck from a dried specimen.” 2 

C. werocarpa, 8. H. Wright, Sill. Journ. Sec. Ser. xlii, 334, C. 
angustata var. xerocarpa, Bailey, Carex Cat., is simply an attenU- — 
ated form of C. stricta, and it has no characters to separate it 
from the species. I find it growing from the same tussocks with 
the ordinary form. Occasionally the inflorescence is reduced to 
one androgynous spike. ©. Virginiana var. elongata, Bklr., Lin- 
nea, 40, 432, appears from the description to be a very large 
form of the same. 

. 755. 
C. xerocarpa, 8. H. Wright, Sill. Journ. Sec. Ser. xlii, 334- 
C. aperta, Boott, is perhaps too near C, stricta. The reticu- 

lated fibres of the lower sheaths of the latter species is the readiest 
distinction between the two. Careless collectors often fail © 
secure the lower sheaths, or the fibres are destroyed in pulling 
up the specimens. Occasional plants will be found in which thls 
character is normally obscure, however. CC. aperta commonly 
sine nhs spikes than. stricta, and sharper and more spreading 
scales. 

Q =) Q ~ oh & = S =a D ie) ae cS st ~ be] 5 Le) 

. for] 
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CAREX LIDDONI AND C, ADUSTA. 

and _Torr., and expressed a doubt of its distinctness from that 
species. A subsequent knowledge of the species has definitely 

far different C. adusta. The form of the perigynium is widely 
different in typical specimens of each species, but it varies muct 
in the intermediate forms, Except in the var. minor of C. aaual 
the ovate or orbicular form of the perigynium readily disti” 
guishes C. adusta from the lanceolate-fruited C. Tiddoni. The 
most distinctive difference between the two, however, lies 12 the 
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colors of their spikes: ©. Liddoni is always fuscous or fulvous; 
C. adusta is pale or silvery tawny. The following characters 
will, I think, distinguish the two species : 

LipponI, Boott in Hook. FI. Bor. Am. li, 214. Culm 
erect or nearly so; spikes 3-6, obovoid or oblong, erect, chaffy 
at the base, fulvous, contiguous or loosely aggregated into an ob- 
long head (about 1’ long); peri ynium greenish or tawny, firm 
'n texture, lanceolate (4/’-6” long), thrice as long as the elliptic, 
brown achenium, few nerved when mature, rough on the nar- 
rowly winged margins, very gradually beaked, about the length 
of the acute, thin-margined scale. C. adusta, var. congesta, W. 
Boott, Bot. Calif. ii, 238.—Mostly at high altitudes, California 
and northward, eastward to South Park, Colorado, (John Wolfe) 
and Montana, (F. L. Seribner, 1883); said to occur on Mt. Gra- 
ham, Arizona. ; : 

C. apusra, Boott, 1. c. Top of the culm often inclined or 
somewhat nodding; spikes 6-12, globose, pale or silvery-tawny, 
mostly not contiguous, the lower often somewhat compound ; 
perigynium pale or silvery, fragile in texture, ovate or almost 
orbicular, about twice the length of the oval, mostly dark and 
shining achenium, strongly many-nerved, minutely serrate above 
on the broadly winged margins, rather abruptly beaked, about 
the length and usually rather broader than the seale. C. argy- 
rantha, Tuckm. (C, albolutescens, Schw., var. argyrantha, Olney 
Exsice, ©. adusta var. argyrantha, Bailey, Carex Cat. C albo- 
lutescens var, sparsiflora, Olney, |. ¢. (not 591 Hall’s Oregon Coll.) 
C. adusta var., Bailey 1.c.—Northeastern States, British America, 
California. 

AR. GLOMERATA, Bailey 1. c. Spikes few flowered, aggre- 
gated into a loose, mostly tawny head ; perigynium large, almost 
Wingless, nearly filled by the large, dark achenium. ©. albolu- 
tescens var. glomerata, Olney 1. e.—Mt. Desert Id., Me., (2. W. 
Greenleaf ), New Brunswick (Rev. J. Fowler), and from the Sas- 
atchewan region (Herb. Gray). 

AR. MINOR, Boott, ].c. Culm 6’—16’ high, very slender to- 
wards the top, weak and nodding at maturity, erect when young ; 
aves narrow, very long pointed ; spikes all silvery-brown, the Ower rather remote, long-attenuated at the base; perigynium 
evate-lanceolate, nearly nerveless. (C. pratensis, Drejer, Rev. nit. Car. Bor, 24. C. adusta, W. Boott, Wheeler’s Rep. 277.— 
South Park, Colorado (John Wolfe), British America, northward 
“ Greenland, eastward to Labrador. Probably a good species. ‘ C. albolutescens var. brunnea, Olney, Hall’s Oregon Coll. No. 90, C. adusta var. brunnea, Bailey |. ¢., is C. leporina L. 
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CAREX PYRENAICA AND C. NIGRICANS. 

These species have fewer distinguishing characters than were 

given them by Meyer and Boott. In the Rocky Mountains bs 

species run very close together. Although Dr. Boott regarde 
“perigyniis ventricosis, majoribus, ore conspicue albo-hyalino 
aperto” as good characters to distinguish C. nigricans from ¢. 

Pyrenaica, the forms of the perigynium in our specimens furnish 

no constant differences. They differ as follows: ; 
C. Pyrenaica, Wahl., Act. 139. Two to eight inches high, 

slender; leaves narrow, mostly involute-filiform, shorter than 
the culms; staminate flowers few, occupying a third or less the 
length of the spike ; perigynium few-nerved or nerveless, usually 
shining, little longer than the dark brown or purple scale; spike 
rown or purple, the fertile flowers ercct until full maturity- 
—High mountains of Colorado to California and northward. 

C. sericans, C. A. Meyer, Cyp. Nov. 211. Stouter; leave® 
a line or more broad, nearly flat; staminate flowers usually con- 
spicuous, occupying about half the spike ; perigynium somewh@ 
ventricose, dull; otherwise as in the last, with which it grows 
Evidently the more common species. 

ee a0 ae tne eRe en SCN We 
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SYNONYMY. : 

Carea Parryana, Dewey, includes C. Hallii, Olney, Hay- 
den’s Rep., 1871, 496. In the Preliminary Catalogue of Lieut 
Wheeler's Survey, Mr. Olney noticed the identity of the two Sp& 
cies. 3 

C. Douglasii, Boott, includes ©. Fendleriana, Beklr., Lin 
nea, 39, 185 (878 Fendler). - 

C. rupestris, All., includes var. Drummondiana, Bailey Care® 
Cat., (C. Drummondiana, Dewey). The British American plant 

HABITATS, 

C. Careyana is credited to Oregon in the Carex Catalogue 
on the authority of specimens so named in Hall’s collection. The 
specimens are C. laziflora var. plantaginea. | 

C. acutiformis, Ehrh., (C. paludosa, Gooden.) was credite 
to Colorado by Olney, on a plant of King’s Survey, too. ro 
to be determined. This species is well established at Savin Hill, 

near Boston, where I have this year collected it. ie 
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__ Mr. Thomas Howell has this year found Carex cinnamomea, 
Olney, at Grave Creek, Southwestern Oregon. This is the sec- 
ond known locality for the species. It was first found by Bo- 
lander (No. 6477) on the Red Mountains, Mendocino county, 
Cal. In some of the specimens the perfgynium is minutely pub- 
escent above the middle. The pubescence is evidently deciduous 
with age. 

CARICES UNKNOWN TO AMERICA. 

Inthe Preliminary Catalogue of the Plants of Lieut. Wheeler’s 
Expedition (1874), Mr. Olney introduced the following exotic 

Species upon specimens collected by the survey : 
C. levirostris, Blytt and Fries, upon a specimen of C. utricu- 

lata, Boott. (No. 1068. 
C. turfosa, Fries, upon ©. vulgaris, Fries. (No. 1039.) 

“CO. personata, Fries,” upon C. aquatilis,Wahl., var. sphag- 
nophila, Fries. (Nos. 1037 and 1038 ) Mr. Olney probably 
referred to C. acuta, L., var. personata, Fries. 

_ C. alpina, Swartz, var. nigrescens, Anderss., upon C. alpina, 
(No. 1044.) ‘The form referred to Andersson’s variety will not 
fall under the character “spicis omnibus sessilibus, atrofuscis ; 
pumila, rigidula,”—Anderss. Cyp. Scand 

C. sempervirens, Vill.? Carex Cat., is C. frigida, All. 
_ C. obesa, All., is represented in this country only by its var. 

minor, Boott. 

On a New Mimulus of a Peeuliar Section of the Genus. 

: BY J. G. LEMMON. 

Mimulus: Mohavensis is the name under which I sent speci- 

mens of this interesting little plant to Prof. Gray. It is so pecu- 

liar that he was at first disposed to regard it as a new genus, But 

48a related species afterwards received from another source ap- 

peared to invalidate the characters relied on, he accepted the view 

which I had taken of it, and drew up the following character of 

4 new section of the genus, which was needed for its reception : 

. . § MIMULASTRUM. Corolla with cylindrical tube and throat 
included in the turgid 5-angled unequally toothed calyx, gibbous 

nteriorly near the base; the orifice contracted ; limb rotate, re- 

«ected, almost regularly 5 cleft; lobes flabelliform-dilated, sim- 

a" Pea dg that the two posterior are slightly smaller. Character 
. abit of section Eunanus, except in the capsule, the submem- 

ranaceous valves of which are placentiferous.” 
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Xx 

Mimulus Mohavensis. Annual, a span or more high, viscidulous 
puberulent ; leaves oblong and lanceolate, acute and mostly a 
sile, 3-1 in. long; flowers alternate in the axils, short-peduncled ; 
corolla with a dark crimson eye and a pale border to the lobes, the 
latter numerously red-veined and glandular-ciliolate, 3-5 lines in 
diameter. 

On sandy slopes or dry washes along the Mohave river, Cal., between Dag- 
gett and Waterman, May 10, and opposite, near Calico ay 11, 1884. a 

Stems erect, sometimes simple, usually branching and ascend- 
‘ing, 2-5 inches in height; the leaves in all the specimens dis- 
covered are approximate and tinted a warm Indian red ; the. 
curious flowers peering out of the thick foliage display vivid con- 
trasts of dark crimson center bordered with light rose, the whole 
disk traversed with radiating and branching veins of blood red. 
Generally associated in groups, these little plants are quite at- 
tractive with their odd reddish-green leaves, strict habit and 
bright-eyed flowers. 

e specific name Mohavensis I have chosen in order to ub- 
lish more extensively the peculiar region where this novelty 1s 
found. The Mohave valley is noted for many rare forms including 
the types of four as yet monotypic and local genera—Mohavea, 
Canbya, Lemmonia and Parishella—while it is the headquarters. 
of several other odd genera of wider latitude, such as Monoptil- 
lon, Trichoptilium, Tricardia, Hesperocallis and Nicolletia, the 
latter, however, having a second species outside. 

n this connection it may be well to report the names apd 
localities of a few of the new species discovered during the same 
trip, and mostly in the same valley. he q 
Astragalus Mohavensis, Watson, is a large, woolly species foud 

near Newberry’s station. ; Pree he Astragalus acutirostris, Watson, is a slender, glabrous form 7 a 
the splintered rocks above Calico mines. a Senecio Mohavensis, Gray, is a curious annual in clefts of rocks : 
near Fort Mohave. “ 

Phacelia invenusta, Gray, resembles P. crenulata, in Nevada basi? 
near Fort Mohave. (First collected in 1880 but now Te 

llected and just named ie Phacelia saxicola, Gray, a delicate, tufted species, in clefts br 
moist granite rocks near Kingman, Ariz. wa 

Nama depressum, Gray, forms small circular mats on the plains 
near Calico village, we 

Nama pusillum, Gray, a tiny, depressed form on gravel tables 
etween Waterman and Calico. a 
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Also we find here, in a noted cafion of ancient cliff-dwellings 
near San Francisco Mountains, a large Cystopteris, uniformly 
bearing bulblets near the apex of the fronds. If this is the 
species C., bulbifera*tt' lias not before been reported so far west 
as Arizona, 

Fort Moroni, near Flagstaff, Ariz., July 30, 1884. 

no 

On the Sexuality of the Fungi.’ 

BY H. MARSHALL WARD. 

= ‘he outcome of all we know of these matters leads to the 
viction that we have in the germination or development of an 

1 The statement of the i * . hat 

i e important hypothesis hereby presented is somewha 

Preriated from the poteluding norton a long and interesting article by 

Tess of r Ward, given under the same title. The review of the historic Prog 

edge wih knowledge of sexuality in fungi, and the present state of such knowl- 

of pice, numerous illustrative diagrams are necessarily omitted for want 
§ 
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oospore—and the same is true for an egg, etc:, the terms being 

different—simply a renewal of the growth of the organism ; an 
from this and other convictions follows the result that the forma- 

tion of an oosphere, although it may take place after an accumu- 
lation of large quantities of food, implies a condition of wearl- 

ness—if the term may be allowed—on the part of the protoplasm 
for the time being. No doubt the molecular energy of the pro- : 
toplasm forming the oosphere, is less than that of the rest of the 

plant for the time being; the access of the antherozoid or male 
protoplasm, however, reinvigorates the sluggish mass, and a 
newed life ensues. This may require some time, however, am 
we may possibly not be far wrong if we imagine that interval to 

be occupied in molecular rearrangements in the mass. _ 
But, although we can sum up the foregoing by saying that, 

after a time, protoplasm requires reinvigorating by the addition 
of fresh protoplasm from another source, it is extremely impro) 
sc ag the protoplasm of the male and female organs 18 at all 

similar. 

effect that the apogamous Fungi, i. e., those in which the sexual 

, Moreover, the cases of polyembryony—where several embryo 
arise In an embryo sac, although only one oosphere is fertilized— 
favor the view that the effect of fertilization may be extensiV@; 
and we can not doubt that such is the case where adventitious 
covering branches arise after the conjugation of certain Mucort™ and in the 0 

, (though we do not know the kin a 

it may be that an explanation of what 0c¢ 
*Cohn’s Beitr. zur Biologie, ete., B. iii, H. iii. 
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ance. 
It can scarcely be doubted that the protoplasm of a higher 

plant, such as a phanerogam, differs from that of a lower erypto- 

gam in being capable of doing more work, and that the great 
advantage derived, by a parasitie Fungus which has its life so 

adapted that it can tax the cells of a phanerogamous host plant, 

is that it contains its food materials in a condition more nearly 

approaching that of its own substance, than would be the case if 

ad to work these materials up from inorganic matters. 
Now it seems not improbable that the protoplasmic substance 

of a higher phanerogam may contain so much energy that it can 

hot only supply the vegetative mycelium of a parasitic fungus 
with 

all that it requires for its immediate growth, but also suffices to 
enable that fungus to store up enough energy in its asexual or 

@pogamous spores to last until the next generation of the fungus 

82ins its holdfast on another (and it may be distant) source of life- 

§lving substance. seauete 
et us take the case of a uredinous fungus parasitic In the 

leaves of a phanerogam. We know that the substances necessary 

for the whole growth of the phanerogam are formed in the cells 
Of the leaf; not only so, the matters which eventually find their 

Place in the reproductive organs must be formed there also, po- 
tentially at least. The leaf of a phanerogam so attacked, more- 

2ver, is able to support the parasitic fungus for a long time un- 

Wwured, as I have convinced myself by experiment, and there can 

no doubt that substances pass into the fungus which would 

ormally have passed into other parts of the host plant itself. 

ut we may imagine even this to fail after a time—we may 
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suppose that at length the Fungus derives too little benefit to be 
able to go on; or the season during which the host plant flourishes 
is drawing to an end, 

No doubt we have in hetercecism the salvation of such a Fun- 
gus. Not only is itcarried through a dangerous period, by see 
ing relief at the hands of a second host, but—and which I believe 
to be far more important—it obtains reinvigoration by the ay: 
protoplasm with which it comes'in contact. We may not inaptly 
compare the sojourn of the Fungus on its second host, to a tp 
to the seaside, where the weary and enfeebled organism en)0y® 
fresh diet and associations for a time, which in their turn pall 
and prepare the recipient to renew old modes of life. 

e have seen that the disappearance of the sexual organs, 
leading to apogamy, cornmences especially in the lower Ascomy- 
cetes, and it may be more than a coincidence that epiphytic forms, 
which show a tendency to produce one kind of spore while oD — 
the living leaf and develope their asci on the fallen leaf are com- 
mon here ; such forms suggest how the parasitism and heterccis@ 

of higher forms may have begun, and it is remarkable that the 

apogamy becomes more and more complete as we ascend through 
the latter, 

velop the sexual organs in the condition typical and erfect for 
the group to which they belong. I have already referred to the 
fact that many of these forms are really saprophytes, and that 
others break down and destroy the tissues of their hosts—clum™ 
sily killing their prey, and then feeding on the rotten mass— 
have pointed out that this isa much less specialized form of para 
sitism than that of the higher Fungi and Ustilaginee. : 

Nevertheless, the sexuality shows signs of disappearance 1® 
extreme members. De Bary’ shows that in Phytophthora and ae 

a less evident passage over of protoplas® 
Peronospora there is 
from the antheridium to the oosphere than in Pythiwm ; In some cases, indeed, the quantity passing over is too sma 
be observed. I will not attempt to lay stress on the coincidence 
that in Phytophthora infestans (the fungus of the potato disease) 
no sexual act has yet been discovered, 

. 

— 

? Beitr, zur Morph., etc., der Pilze, iv, p. 72. 
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Another obvious objection may be raised as follows :—The 
Saprolegnie are in the main saprophytes, and yet they are said 
to be advanced towards apogamy—parthenogenetic, at any rate. 
The answer may be that they are saprophytic chiefly on animal 
protoplasm, which contains more potential energy than does 
vegetable protoplasm. At the same time, some Saprolegni are 
or yeag on plants, and S. ferax now appears to be parasitic on 
sh’. 

I may say, in conclusion, that it was during the study of the 

parasitic fungus of the coffee disease (Hemileia vastatrix)’ in Cey- 
Jon that I was first led to speculate on the enormous amount of 

energy displayed by an organism which shows not the remotest 

satisfactory trace of sexuality, but which reproduces itself through 
many generations exclusively by means of asexual spores. at 
this energy of reproduction is derived from the coffee tree there 
can be no doubt, and that it is at the cost of the reproduction of 
the host is sadly evident; the clear inference from the fact that 
the coffee leaf supplies substance for the reproduction, ete., of a 
fungus at the expense of its own fruit, is that the fungus takes 
matters which are very rich in energy, so rich, indeed, that the 

ungus is not necessitated to sort these substances in special re- 
productive organs, aud to secrete sexual elements, one of which 

would then reinvigorate the other, but may employ them forth- 
with for the purposes of its own relatively simpler existence and 

reproduction — Quart. Jour. Mie. Se , April, 1884. 

er 

GENERAL NOTES. 

Polarity of Lettuce Leaves.—The orientation of the leaves of Lactuca 

Scuriola, which has made it one of the two best known “compass” plants, i 
Peated in a less degree in the leaves of the common garden lettuce. The polar- 

ity is Searcely apparent until the lettuce begins to throw up the flowering _ 

: 18 very weak in the curled and wrinkled varieties, but it is well marked in 

® Cos varieties, which have flat narrow leaves much like the wild L. Scariola. 

The observation was made on over one hundred varieties of lettuce grown the 

Present season in the garden of the New York Agricultural Experiment Sta- 

moa—J. ©. A. 
oe Moscheutos and H. roseus.— Dr. J. Guillaud, of Bordeaux, 

* pamphlet containing his investigations resulting in the identification of 

.." Prof. Huxley. « ic. Se’., 1882. [It may be found upon other- 

Seong 2s Giceealet empresa ma of Mr. George Marray. 

og ’ .— a ; 

July, eae sour Mie. he Jan, 1882; noticed and figured in ‘Am. Nat’, 
7 

* 
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Hibiscus roseus of Thore—a species supposed to be indigenous to the piece 
coast of France, also found in Italy—with our Marsh Hibiscus. He is ¢ 

aware that the same identification has been made by Mr. Daydon Jackson, an : é 

published a year or two ago in the nineteenth volume of the Journal of the Lin - 
nean Society, London. Dr. Guillaud has had the advantage of seeing the two : 

plants growing spontaneously, ours in the neighborhood of New York, the other 

in the marshes of the Landes. H. roseus has also been found in North Italy, i ¢ . 

the marshes of the Po and lagunes of the Adriatic, and, according to Dr. Guil- : 
laud, specimens have been received from Asia Mi inor, but no mention is made ! of it in Boissier’s Flora tigi: lis. ; 

Is this species pyaro o Europe as well as to the Atlantic oe 4 : 
North America? Is  euvied from the time when the floras of Eaters i 

astern America ‘as ie common elements than they now e? Or nt 

pastes get eyed across the Atlantic, and if so, whether at some ery 
period, or within historic times? Questions ad cope answ ed Con. 
then this plant, like a few others that might be named, i in Europe wie 
vallaria majalis, Littorella lacustris, Marsilia qua Se drium and per ear riflora Calluna are in North America. ‘ favor of the viii view, a and even of Eo 
and casual introducti it is to b id, as Dr. Guillau d notes, that 

Vike cetoxicum.—Following some authority, which it is now not 
while to look up, it appears that in the Synoptical Flora of N. America, De 
derived this name from “vineues, that serves for binding” and foxicum. e 
Hance, in Britten’s Journal of Botany for May, 1883, ste @) pee ys only a 
thority ae this adjective i - a end of Plautus in which v . ipo have been a mistake of so st for juncea, a (2), that t the old herb ‘name 
Fuchs and agpapacin. clearly OE vicata that the Latin part of this hybrt brid 

: cong 

Ags, tava om ‘Saxitragacen are of small account, as Prof. Coulter’s ie 
show me by aa di ay with good stipules between the cau 
‘ese. It see ater, regularly 

“Breweria minima,’ Gea in Proc. Am. Acad. xvii, 22 
ub ta. Li 

‘ ledite n region, probably with grain. It turns up from 
Califor of late. The style and stigmas are truly as in Convolow 
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EDITORIAL NOTES. 
Pror. W. W. Barzzy reports Galinsoga parviflora from Providence, R. I. 
Dr. J. Siamunp PoETscu, lichenologist, died at Randegg, in April last. 

WE notice by the lds Bulletin that Prof, W.J. Beal is preparing an 
illustrated work on grasse 

THE Deutsche eae Monatsschrift is an excellent journal of local botany 
published at Sondershausen, Germany, by Dr. Leimbach. 

THE geological survey of Minnesota is printing a poet: of the flowering 
plants and ferns of that State, giving their distribution, ete. 

R. J. D. Cox has come to the conclusion in his sae of diatom shells, as 
we ae from the Amer. Mo. Mier. Journal, that the areole are cavities inside 
the wall of the shell, while the ribs are thickening upon the surface 

Miss M. B. Frnt, writes hie Duchess county, N. Y.: “ Gatinam verum 
has rece cently appeared in the town of Stanford. I can trace its introduction to _ 
no cause. As Gray (Manual) echebasherd it to E. Mass., the mention of this station 
may be of interest.” 

THE PRESENT SEASON has been a remarkably good one for botanists in Ari- 
zona and Southern eoragen owing to the abet 8 heavy and long continued 
tains. Mr, P ngle, who is at work in Ariz and Sonora, writes that he is 
maki Ing a ange and rich éoliaiek in that pat an advertisement of which 
will appear lat 

THE New Part of the Synoptical Flora of N. America (Vol. I, pt. 2) is — 

ane t wi 
nited Base. or Canada, postpaid pee gar 2 

Pr WE HAVE RECEIVED from the author a: Rory y of . sae r . gic d ‘i of. James Fo wler, showing that Scirpus ( Blysmus) rufus, Schrad., was foun N. B. much earlier than the dates given b by Mr. Boott in the June nu a the Gaze ZETTE, p. 85. Mr. Fowler’s specimens were conoid at Eel River, Res- 
tigouche county, N. B. aaaat | 1, 1873. 

THE American Society of Microscopists had an interesting meeting at Ro- 

r. Dallinger 

arg aoea ge ar Ge read a Pe ron : 

ear, 

C. ArrHuR has been investigating the infectious nature of the 
Nation sree making numerous ex xperiments at the Agricultural el pees 
ee Geneva a. Eg _Inoculations of healthy twigs, leaves and fruit ca : 
he disease toa appear quickly, ailed results of the experiments are Nos 7 

il 7 preliminary notice a ‘the work done appears in Bulletin No. xett st 6. 

H Mr, wat OSEPH F, James, in the Journal of the Cincinnati Society era 

‘story, announc es that, “ while all the genuine Campanulas have bell-shaped- 
Croopin > pediceled fidwers, the spaciés oF § Specularia have rotate, erect a and ses, 
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sile flowers.” From which it would seem that the original Canterbury Bell is 
no longer a Cumpanula! Mr. J Morgan accordingly transfer 
Campanula Americana to Specularia. But that species has not erect flowers, while a large number of Campanulas have ; and botanists know plenty of the latter with 
flowers as nearly sessile as those of the Venus’s Looking-glass, and several with 
corollas quite as rotate. 

Borany receives due recognition in the prizes awarded by the French Acad- — 
emy of Sciences. Among the awards for 1883, given in May last, was the Des- 
maziéres Prizeto MM. Bonnier and Mangin for their memoir on “ Respiration 
and Transpiration of Fungi,” and the Bordin Prize to M. Costantin for best 

oot, stem and leaves; modifications undergone in water y land plants and 
those by aquatic plants compelled to live in th air; explanation of the special 
form of some marine plant.” The Desmazidre Prize for 1884 will be given for “The most useful work on cryptogamous plants,” and the De la Fons Melicocq Prize for 1886 for “The best treatise on the flora of North France.” 

R. T. L, Purrson, of London, gives some results in the Chemical News for 
July 25, of a long series of observations on the assimilation of plants. He finds 
that when alge grown in spring water are constantly supplied with fresh carbon 
dioxide, instead of fresh water, as the experiment is usually performed, they give off less and less oxygen and finally none at all; als), that if spring water Is 

r cally something like this: CO, -+HO,—CHO+0,, or CHO, +0,, or CHO, O, or, again, 2CO,+HO,=C,HO,-+0,, ete. The conclusion if sustained #8 very important. 

Iv 1s Now PRETTY well settled that the cells of plants are not the units, sep- arate and individual, out of which they are built. Since the discovery of the 
sieve tubes by Hartig in 1837, and more especially since the demonstration of 
the perforations in their septa and the continuity of the protoplasm through 

mic continuity more extended. Recent investigations seem to leave little doubt 
that the protoplasm of plants is continuous throughout, and instead of a multl- tude of cells combined into a tissue w re) fa J < rg = fo) - ~ 

os 
wm B ° s Ll i=} ° ° i=) B 

tween the daughter-nuclei when the cell is undergoing division, the increase se number being due to the longitudinal splitting and the formation of ine a 
ing cellulose. Gardiner holds that ordinarily the function of these threads * to permit the transmission of impulses from one part of the plant to anothers while in endosperm cells and sieve tubes they “make possible a transference solid materials.” os 
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CURRENT LITERATURE. 
Manual of the Mosses of North America. By Leo Lesquereux and Thomas P. 
James. Boston: S. EK. Cassino & Co., 1884. pp. 447, pl. 6. 
The recent publication of this work is an important and valuable addition 

to our bryological literature, and can not fail to be hi hly appreciated by those interested in the study of mosses. It is in the form Ze 

found within the limits of the United States, British America, Alaska and 
Greenland are fully described; those found in Mexico, although properly 
within the limit of the work are excluded. 

.,')2€n work on the Manual was commenced, Mr. Lesquereux, owing to 
failing sight, was obliged to leave the examination of specimens to Mr. James; 

t i the work was continued and fin- 
Mr. T. Renauld, an eminent French bryologist. Mr. Sereno Watson 

also rendered valuable assistance in the work. : 
Manual includes the advances made in bryological investigations since 

the publications of the late Mr. W. S. Sullivant. The classification adopter 
iS mainly according to Schimper. It is to be regretted, however, that the habi- 
tats in many instances are deficient and do not represent the well-known ranges of the Species. In the following notes I h d red 
The species referred to from Colorado were collected by Mr. T. 8S. randegee, 
and are represented in my herbarium; a list of some of these was published in 
~ eee of the U. S. Geol. and Geog. Survey of the Territorizs by Hayden, 

+ 1, No. 3. 
The varieties Torre anum and plumosum of Sphagnum cuspidatum, are 

aati in Southern New Jersey. eerste Liarlbargti; —— (Allen). 

is is, I believe, the first time it has been found fruiting. This species also oc- 
rat Filotida.. Sphagnum cyclophyllum and sedoides, Adirondack Mts. 

a , (Peck) Sphagnum Pylesii, Labrador (Allen). Andrea rupestris, igh Mwy » Penn. (Woll u he generic name Micromitrium, Austin in Musci 
Ppalach. 1870, has also been adopted by Schimper for a very different moss 

exico, vide omus Bryologie Mexicane, par le, 1871. 
ti cording to these respective dates, Austin’s name would claim priority. Aus- 
in” howey o change it to Sympoma and Lindberg to Nanomitrium, 
va: vigg bl cont n. Oreoweisia serrulata is not rare in P - 

1a, Catski Mountains, Watkins Glen, N. Y., et au abdoweisia 

i 
- = anstield, Vt., and Ausable Chasm, N. Y. zg y. 

side serratum, Colorado (Brandegee). ’Dicranella debilis, Texas (Rau). Fis- 
. ens obtusifolius, Colorado (Brandegee). Octoblepharum albidum, — 

atodon 

_—_ 
Pringle). Cynodontium — 

Bee). | 
tng mens to both authors, the habitat is meagerly gi In Austin’s Suppl. to 

L gerly given. In 

banks, oat No. 505, the habitat of this moss is given as follows: lay 
thlehem, Penn’ (Rau) ; Ohio (Beardslee) ; also Canada and westward 
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Mae = yhpad Island (Macoun);” to which I now add Bingen and Emaus, 
P enn. (Wolle). Dissodon =e and Tayloria serrata, both from Col 
rado (Brand . Bartramia radica alis, Narrowsville, en naa C. Porter, E. 
A. Meesia tristicha, Pennsylvania (Rau); Vermont (Pringle). OH 
New York habitat of Paludella squarrosa should Stier! he credited to ie 
Peck. Bryum Muhlenbeckii, White Mountains (Austin) ; Catskill Mountat 

los- Rau). Ig] POON turgidum, Labrador (Allen). hap pets crispum, C! 
soa N. J. (Austin). Cryphea glomerata a, New Jersey (Austin); ene 
(Rau). Sackees oligocarpa, Colorado (Prandegee) fertile; ‘Catskill ae 
(Austin, Rau). Fabronia pusilla, incorrectly abeled ctoblepharis in 

ek, Carbon co 
‘Penusyly vania (R 

comium Wrightii, Florida (J. D. 
de; 

The fo ee. ee are omitted from the work, although of sufficient ! im portance to be inclnded : 
505. ese ey Aeliatsyinsa, C. M., Florida; Aust. Musci App. Suppl., No. : Nia sed C. M., Alabama (Mohr). H. occidentale, S. and L. » Oregon. 

Tri 

aiciiont, Hook, reenland fide James in Kane’s Arctic Explor., vol. u- cranella rte a Mitt., British America Drummond, Macoun). C to yn. urop., the following occur in North America: Di arcticum, Schp, ‘ Gisentend and Labrador; Tetraplodon mnioides, vars. ianus and cavifolius, Arctic regions.—EuGENE A. Rav, Bethlehem, Pa. 
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Botanical Papers before the American Association. 

he 
The following is a full list of the papers ans a i programme of the Association devoted to or touching po 

t 

. . ar 0 a On the assimilation of atmospheric nitrogen b 
: ae LL, On the identification of koe sais aniniay a“ plants of Indi tioned by ancient Gree oe ahaa a The torsion of leaves; and Polarity of leaves of Eri den eB ase The adventitious inflorescence of Cuscuta ; lomerata, 

llu- . Louis. Etsperc, Demonstrations of perforations i in the ee lose wal lant-cells wa He se _ Remarks on fluid and gelatinous media for 
culti Me nis vain S ee ee dicsciate of the principles (gti the general action of vegetation, and of trees especially, Vent extremes of temperature. ve 

io 
Ws ue i. veo The infighaee o of cross fertilization upon the ean of the strawberry. ; Eo. Mactosxre, Stomates on see l on Linure J, Martin, A botanical study of salle haps te 

the petiole of Juglans nigra, known * ea sae a OMAS MEEHAN , On the extinction wei a S. Mrnor, Bighsioal problems ; and hates ong and death. 
an , ie N. Mos OSELEY, Utricularia qyeane with young teleoste Shes entrapped in the bladder-tr 

itro- ALF “2 Farmentsion without combined ni gen, 
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Gro. M. Srerypere, Methods of cultivating micro-organ- — 
isms. 

EK. Lewis Srorrevanr, Influence of insulation upon vege 
tation. ae 

L. F. Warp, The fossil flora of the globe; historical view, — 
ie geological view, botanical y 

W 

ac types, had often undoubtedly peculiar vegetative structures, Mt 
their reproductive organs were not materially different from the 
forms of the present time, and they will all fall into groups esti! 
lished upon living forms. Prof. Ward in re lying said there we'® 
at present three great schools of paleobotanists: the English, fl 
resented by Mr. Carruthers and Mr. Stevenson, the French, ™? 
resented by M. Saporta and others, and the Swedish school, et" 
with its special views. Prof. Macloskie mentioned the great g"? 
that undoubtedly exists just before the almost simultaneous? 
pearance of the Apetale, Polypetalee and Ga-opetale. ™ 
John Ball pointed out that very likely the originals of the ree 
tyledons were largely lost through unfavorable conditions “s 
their preservation. ae 

The papers of Dr. Minot called forth a vigorous discuss!” 
between botanists and zoologists and between American and # ee 
lish scientists. He said in the first vaper that the Linnead §)*" 
fem of nomenclature in its original significance has really 
come obsolete, although the majority of naturalists may 
aware of the fact, and based this statement on the gradual 
proximation of the number of species to the number of g@! 
Mr. Carruthers dissented from this view, and said that 0” 



BOTANICAL GAZETTE. 155 - 

. . 

he second paper by Dr. Minot treated of individuality, = 
: : 

Miss 
Walnut Erineum that the gall starts very early in the growth of 
the petiole, and that the development is inward, as shown by the Position of the eggs of the mite, and the absence of any sign that 
the tissues have been pierced. The paper received the special fommendation of Dr. Gray. | 

tof. Bessey had found by close examination of young plants 
cuta glomerata that the inflorescence arose from crowded 

ie itious buds, and not from the repeated branching of axil- 
y Ower-branches, as is commonly stated. 
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The Botanical Club of the A. A. A. S. 

The success which attended the first meetings of the Club at — 
Minneapolis, gave promise of greater success when it became 
possible to somewhat obviate the, inconvenience of being a whol- 

ly subordinate appendix of a great body whose movements COnNS — 

not always be foretold with certainty. This was artly accom: — 

plished at Philadelphia, and yet the Club found itself considera- 

bly hampered for want of a convenient hour for meeting, and . 
means for giving full notice to its members. But so much por — 

was mad in securing suitable arrangements, that we ae 
anticipate that a year or two more will find the Club with amp 

facilities for carrying on its work. = 
The meetings were held in the Hall of the Union Leagit 

the room where the biological section of the Association met 
he first meeting, at 9 o’clock Friday morning, Sept % ¥ 

called to order by the President, Prof. Beal, of the Agricultural e 
College of Michigan. The Secretary being absent, Prof. Arthur 
was chosen to fill his place. About thirty were present. After 

exogens, 1168 species and 76 varieties; endogens, 483 § 400 
and 50 varieties; gymnosperms, 12 species; ballast plants. ' 
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sheath, outside which lies the usual green mesophyll. By exam- 
ining the early stages in the stem, it was found that they divided | 
first at right angles to the plane of the leaves, and afterwards 
each half again divides, and sends a branch to each leaf. But 
this does not yet wholly clear up the matter. The paper excited 
considerable interest, and was discussed by Profs. Buckhout, 
Macloskie and others. 

«metof. W. R. Dudley, of Cornell University. spoke of the 
Torsion of Stems 

. Present. Prof, Beal, the President, read a paper “ Concern- 

the ge Manner in which Certain Seeds bury themselves beneath 
On” 

= Succe 

Se discussion that followed was participated in by Profs. Roth- 

: , vessey and others . 
pa ror W. R. Lazenby, of the Obio University, presented a 

 . : Prolificacy of Certain Weedy — by 

he b uc an 
average plant. seeds found by actual count to be pro y 
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thinks this a provision for self-fertilization. But bees undoubt- 
edly carry the pollen from one head to another. A considerable 
discussion followed, in which Prof Beal suggested the expel 
ment of covering up the heads to see if any seed would set 
Dr. Gray thought they would probably form, for many flowers 

The club met at the usual hour Tuesday morning. Mr. Pe ¢ 
H. Dudley, of the Torrey Club, exhibited some fine photomicro” — 
graphs of wood. ‘3 

Dr. Geo. Vasey, of the U. S. Department of Agriculture; | 
its some interesting “Notes on the Vegetation of the Arid 

ains, 

: Prof. Bessey spoke of the “Curvature of the Stems of Cor 
ifers,” having seen branches of Austrian pine bend that were f 
one, two, and even three years old. 
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Mr. Meehan discussed the “ Relationship of Helianthus an- 
nuus and H. lenticularis,” two species which have now been 

thrown together in the Synoptical Flora, the latter being con- 
sidered the wild and the former the cultivated state of the com- 
mon sunflower. He exhibited charts to show that H. annuus 
has a campanulate corolla, while that of H. lenticularis is tubu- 
lar, as Nuttall had recognized in naming it #. tubceformis. 
Other differences are not so constant. 

The same speaker then adverted to the retraction of the sta- 
mens in the sunflower by means of the elastic filaments. He 
contended that as the bees distributed pollen from one floret to 
another of the same head, it only constituted self fertilization, 

according to Mr. Darwin’s definition. Mr. Carruthers, of the 

British Museum, spoke in commendation of the careful obser- 

vations which the speaker had made. 
he next paper by Prof. L. M. Underwood, of Syracuse 

University, on “ Some Statistics Concerning the North American 

of 231 species. Of these 120 are peculiar to } 
of which are commonly found in public herbaria, and 60 are 

Probably not represented in any American collection, public or 

private. . 

Miss Grace Anna Lewis, of Philadelphia, showed a chart of 

the vegetable kingdom to learn if it were constructed on right 

Principles 

Speaker had been able to produce gumming by Monilia fructi- 

Sena the fungus of rotting ait, | the bacteria of pear blight, 

and showed specimens caused by the latter. 
The report of the committee on postal matters was, then 

called for, The committee was a pointed last year at Minnea- 

polis, and consisted of Profs. Coulter, Farlow and Bessey. *2€ 
‘ast was th 
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panied by the usual written labels except at letter rates of 
postage, but expressing a willingness to bring the matter to the 
attention of the law makers at the proper time. ‘The report was 
discussed, and upon motion the committee was continued. Prof. 
Barnes moved that the officers of the club draft resolutions to be 

10, Beal 6, Hyatt 1; for secretary, Arthur 11, Barnes 2, Miss 

tary 
_ A paper by Dr. Geo. Vasey on “A Hybrid Grass,” in the 
author's absence, was read by the secretary, and is printed in 
full on another page. In the remarks that followed Prof. Serib- 
ner said Muhlenberg, Sprengel and Michaux placed Eatonia in 
Aira, which this discovery of Dr. Vasey showed to be not far — 
wrong. Graphephorum melicoides and G. Wolfii might also be 

_ placed in the group Avenacee. The genus Graphephorum 1s av 
anomalous one, and the species should doubtless be distributed. 

The Club then adjourned. The following papers were 0D 
the programme of the Club, but were not heard for want of time: 
“Notes on a Peculiar Flora on the Kittatinny Mountains,” bye 
Dr. N. L. Britton; “A New Preservation Fluid Especially Val- . 
uable for Plant Tissues,” by Prof. C. VY. Riley; Note on the Sy 
Germination of Grasses,” and “A Point in the Structure of the — 
Sterile Flowers of Silphium,” by Prof. ©. E. Bessey; ‘‘The 
Fertilization of Wheat,” by Prof. W. R. Lazenby. 

e 

Excursions and Entertainment of the Botanists at Philadelphia. : 

The prediction that the meeting of the American Association 
this year would bring together a large and notable attendance 
botanists was fully realized. Indeed, they began to arrive # early as Saturday preceding the opening of the Association. The 
total attendance reached a little above one hundred, of whom six were from Great Britain. Full half the number have more tha 
a local reputation, including a majority of our most distinguish ee teachers and investigators. 

i“ The arrangements for the benefit of the botanists were 2° elaborate and complete as could have been wished. The efforts 
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of the committee of arrangements appointed by the Botanical 
Club were heartily seconded the botanical section of the 
Academy of Sciences, who arranged the financial matters, a no 

small item, and both before and during the meeting were con- 
stantly »t hand to render assistance. But to one person, Mr. J. 

e 

eat was one feature of the occasion which produced so much 
discomfort that it can not be passed by in silence. It was intense 
and constant, both ‘day and night, causing many to leave before 

_the close of the session, and greatly enervating those who re- 
mained, 
_ The Academy of Sciences was the headquarters of the botan- 
ists, where they met a hearty welcome, and found the library, 

collections, and other facilities of the institution placed at their 
service. It proved somewhat too far for convenience from the 
rooms of the Association, and the heat made the distance seem 
doubly long. , : 

he excursion of Saturday to the pine barrens was, barring 
the heat, thoroughly enjoyable. The crossing of the ferry, the 
bustle of starting, and the ride gave opportunities for much frag 

mentary intercourse. When the coach which was devoted to 

e botanists was left on the side track at Egg Harbor the view 

that greeted the eye was a level sandy plain with low vegetation, 
interspersed with shrubs and trees here and there, and a tew 

houses in the foreground. It was determined to make a sally 
fastward first. In spite of the fact that the thermometer had 

undoubtedly passed above the nineties, the whole party of 50, 
eluding ladies and Britishers, wandered out for a mile or so 
amid a vegetation remarkably rich in showy and interesting 
flowers and botanical rarities. But the heat would not permit 
much loitering, and they soon returned with red faces, but arms 
full of treasures. After a short rest all but a few summoned up 

fortitude to start out again, going westward for a full mile along 
the railroad track. This gave a different flora. But the zeal o 
the €xcursionists, which was emulating the temperature, reached 

ie highest point when the cry ran all along the line that the 
f hizeea was found. There was a succession of disappearing 
rms down the railroad embankment into the thicket, where all, 

great and small, went down on hands and knees to gather the 
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precious little ferns of such unfern-like aspect. But it is impos- 

sible to tell all that happened, and we must pass by numerous 
interesting incidents. A bounteous lunch was served upon the 

return, after which Mc. Martindale called the botanists to order, 

Prof. Beal presided, and remarks were make by several members — 

varied vegetation, particularly at this season of the year. 
was only able to recognize Pieris and Osmunda regalis as plants. 
he had previously seen in a living state. Prof. Crawford, of 
Scotland, Prof. Porter, of Pennsylvania, and others spoke, 
when, the train arriving, we were on our way again, visiting the 
seashore for a breath of salt air, and then back to Philadelphia. 
It was a thoroughly successful excursion in many respects. In 
the matter of collecting, flowering plants were abundant and in- 
teresting, but we did not learn how many were secured, lichens 
were numerous, 83 species being gathered, fungi less abundant, 
14 Species being gathered, but water and moisture-loving plants 
largely absent. It was a surprise to most to see the vivacity 
of the older botanists. Dr. Gray was everywhere, and more 
active and less affected by the heat and the tramping than many 
of the young men, and Mr. Carruthers’s genial face was also 
constantly with us. 

n Monday morning those of the botanists who expressed 4 
desire to visit the famous “ballast grounds’’ at Camden were 
met at the Market street ferry by Dr. J. B. Brinton, who was 
provided with a liberal supply of ferry tickets, and insisted apo? 
distributing them to all who wished to go over. Arriving at the 
other side, we were met by Mr. Isaac C. Martindale, who usi- 
ered us into a four-horse coach. After the arrival of the last 
boatload, we were whirled off to the American Dredging Com 
pany’s wharf, where we had our first opportunity to collect the 
many foreign plants which have established themselves oD the — 
ballast grounds. Starr’s wharf and the Narrow Guage RB. ™ 

m 
the party were Cnicus acanthoides, Verbena officinalis (a new In 
voice, just over), Convolvulus arvensis, Atriplex rosea, BR 
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lutea, Diplotawis tenuifolia, Linaria spuria, Lycopus Europea 
(typical), Atriplex hastata, Chenopodium vulvaria, Amarantus 
blitum, Coreopsis bidentoides, Lotus corniculatus, ete. Some o 
these named are well established in other parts of the country, 
but it was interesting to see the exact way in which they were, 
many of them, iutroduced. By the time the party had skir- 
mished over the three localities, the sun began to grow hot—a 
gentle reminder of the pine-barren experience—and our host 
gave the order for the return. In a few minutes we were landed 

afternoon. Those who participated in the excursion to the bal- 

last grounds will undoubtedly all say that no excursion of the 
Meeting was more enjoyable or enjoyed than thi $ 

It is said that the social privileges are highly important pe 
y to 

ese were brief and pithy, and interspersed with such felicitous 
and suitable remarks by the presiding officer as to make the oc- 



164 BOTANICAL GAZETTE. 

On Tuesday afternoon the botanists of the Association joins 

the members of the Botanical Section of the Academy of phen 

Sciences in a visit to the first Botanical Garden in the Unite 

_ desired haven, though not by the most delightful traveling withal. 
oming from the railroad, one approaches the house from the 

rear as it faces the Schuylkill. The party first halted before 2 
stone in the gable bearing the inscription, in quaint letters, 

BEOS EQZ2Q. 
JOHN ANN: BARTRAM: 1731. 

A larger one on the front of the house, over the window of his — 
study, recites the simple creed for which he was disciplined by: 
the Society of Friends: 

"TIS GOD ALONE, ALMYTY LORD, 
THE HOLY ONE BY ME ADORD. 

JOHN BARTRAM—1770. 

This house is built of stone, a gneissoid granite : pparently 
quarried, hewn and laid by Bartram’s own hand. In the center 
is a large recess porch, the roof of which is supported by columps 
with carved capitals of the Elizabethan order. The stone casings 

with evident patience. These orn i ith — 

g 
the whole make up of the building show that Bartram was 4 
mason of no mean attainments 

whose horrid 

: Savior. The 

ants of Bartram’ and near the base fully 30 feet. Some descend- 
artram 
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ing in the garden, the original tree which stood outside having 
been cut down many years ago by mistake. After inspecting the 
house and the cypress, the party scattered, roaming through the 
grounds at pleasure, noting the great variety of trees and shrubs 
which Bartram had colleeted in his travels from Ontario to 
Florida. ! 

The return to the,station was along a better road than the 
first one traversed, and toward train time the party gathered on 
the steps of the station to chat over the delightful pilgrimage, 
s00n completed by the homeward ride. 

* 

A Hybrid Grass.” 

BY DR. GEO. VASEY. 

_ In a low meadow on the banks of Hunting creek, near where 
it empties into the Potomac river, a mile below Alexandria, Va., 
[ found, the present season, T’risetum palustre, L. and Eatonia 
Pennsylvanica, Gr. I was surprised, and puzzled also by finding’ 
growing with these grasses another, which was evidently inter- 

mediate between them. The field covered several acres, aud 
there was an abundacne of specimens of all kinds, although the 
Trisetum was mostly out of flower, and, toa considerable extent, 
had dropped its seed. A careful survey of the circumstances led 
ine to the conclusion that the intermediate form was a true and 

the two grasses belong to different genera, which in some of 

, An account of Bartranvedion travels, and garden may be found in Har- eS 

per’s Magazine for February, 1850. : ~~ . 
ene read before the Botanical Club of the A, A. A.S., Philadelphia, 
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same relationship is maintained by European agrostologists. 
Even in Bentham and Hooker’s Genera Plantarum, w' ere the 
two genera are placed in different sections, there is one group 
of Keleria described, in which the flowering glume is short- 
awned, several species of which group were by Trinius placed in 
Trisetum 

kind of long, narrow and loose panicle. Both have about two 



BOTANICAL GAZETTE. 167 

_ The conclusion which I draw from these cases is that Hatonia 
and Trisetum are very closely related, and should both be in the. 
section Avenacew, as also should some species of the genus 
Graphephorum. 

Notes! sy F. L. Scrrpyer.—The above paper, in which 
Dr. Vasey details a discovery made by himself, describes an tn- 
doubted instance of hybridization between Trisetum palustre and 
Eatonia Pennsylvanica. 

Big 5 

Trisetum palustre. Fig. 2. Hybrid between the preceding and «Big, 1. 
the following. Fig, 3. Eatonia Pennsylvanica. Figs. 4 and 5. Graphepho- 

Tum melicoides. 

Figures 1, 2 and 3 are magnified drawings of the spikelets 

the three forms in question, all enlarged to the same scale, 

showing the relative size and proportions of the various parts. 

Figure 2, the spikelet of the “hybrid,” it will be seen, is inter- 

mediate in size between the Trisetum and Eatonia, illustrated by 

Figures 1 and 3, respectively. In general shape and textyre of 

the outer glumes and florets it resembles the last named, but the 

ring glumes are awned as in the Trisetum. Whether the 

*Remark ; ared by the author and — 
sactioned by ie Vine ee reading of the paper, prepared Dy the @ 
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seeds of this “hybrid” are fertile or whether it produces seeds at 
all was not stated. : 

This discovery of Dr. Vasey’s is an exceedingly interesting 
one, and apparently fixes the position of the genus Eatonia in the 
Avenaceous group, as indicated by Dr. V., along with Trisetum, 
to which genus it was once, and as now appears very properly, 
referred by Trinius. If we examine the synonomy of t is grass 
—Eatonia—we find that Dr. Vasey’s paper confirms the opinion 
of the older botanists as to its position: Michaux, Pursh, Spren- 
gel, Muhlenberg and Willdenow placing it in Aira, Desveau and 
Roemer and Sehultes in Airopsis. Beauvois doubtfully referred 

it to Poa, and Kunth founded upon it the genus Reboulea, plac- 
ing it in Poacee along with Glyceria, and this classification has 
been followed by Dr. Gray and by Mr. Bentham. 

Dr. Vasey alludes to the very evident Avenaceous character 
of certain species of Graphephorum, referring to G. melicoides 
and G. Wolfit (Trisetum Wolfii, Vasey in Wheeler’s Report). 
Figure 4 represents a spikelet of G. melicoides. Like Trisetwm 
palustre it is two-fluwered, with a similar prolongation of the 
rhachilla above the second floret; there is a like inequality of 
size in the empty glumes, and the hairiness of the rhachilla differs 
only in degree, and, although the flowering glume is awnless in 
the typical form, we occasionally find samples that are sbort- 
awned, as represented in Fig, 5. : 

Graphephorum Wolfii presents some specific differences 1D 
habit, and has a narrow and more densely flowered panicle, but 
the spikelets are very similar to G. melicoides in all their parts, — 

- differing chiefly in being three, or, in the more robust forms 
(Trisetum Brandegei, Seribn.), four- flowered, with the flowering 

glume constantly short-awned. Prof. Thurber, in the Botany © 
California, referred this grass to Trisetum subspicatum (F 

- 

spicatum, var. muticum), while another well-known botanist Te : 
ferred samples of it to Graphephorum melicoides. Dr. eg 
himself thought at one time that it might be only a variety © 
the last-named species, In respect to other species of the genu® 
Graphephorum, as it now stands, I would like to quote from 4 
letter from Dr. Vasey dated April, 1881, and I hope the rete 
will pardon me for taking this liberty when I say that I heartly 
second the views he expresses: ‘ 

“Graphephorum fuloum and pendulinum I would restore 
Colpodium, and place next Glyceria. Graphephorum festucaceum 
I would call Fluminia arundinacea, Fries., and think it belongs — 
to the group Festucacee, 
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“Graphephorum flecuosum, only doubtfully referred to 
Graphephorum by Prof. Thurber, is neither one nor the other, 

. but a good genus. 
Graphephorum melicoides should be Trisetum melicoides, or if 

a genus (Graphephorum) be made for it, it should come next to 
Trisetum or Avena, for it is evidently Avenaceous.” 

The Fossil Flora of the Globe.’ 

BY LESTER F. WARD. 

_ Historica, Vrew.—The writers of antiquity make no men- 
tion of any form of vegetable petrification. ‘The earliest allusion 

- to the subject was made by Albertus Magnus in the thirteenth 

_ Sentury, Agricola and Gesner treated of petrified wood in the 
Sixteenth century. The first mention of any kind of vegetable 
Impression in the rocks was made by Daniel Major, of Jena, in 
1664. In 1699 Edward Lhwyd, of London, wrote an extensive 
treatise on such impressions. He maintained that they were the — 
remains of plants that had perished in the Noachian deluge. fi 

M09 Scheuchzer, of Switzerland, defended this view in his 
Herbarium Diluvianum,” a large work, in which he described 

and figured many fossil plants, referring them to species living 
in Europe. In 1718 this author went so far as to classify the 

Species. A powerful reaction against this method followed ; 

oe apttisons with living plants were carefully sai which failed 

by Count Sternberg and Adolphe Brongniart, who jointly 

. Stag the science of vegetable paleontology in the first 
q og of the present century. ; 

te first attempt to place it upon the footing of a systematic 
1 $e 

Philadelpin ag by the author, of a paper read before the A, A. A.S., 
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science was made by Rey. Henry Steinhauer, of Bethlehem, 

Pennsylvania, in a paper read before the American Philosophi- 

eal Society, and published in its ‘‘ Proceedings” for the year | 
1818. In this paper he described and figured ten species of . 

Waller’s genus Phytolithus, which was made to embrace nearly 
all forms of vegetable fossils. Two years later Schlotheim, in . 

his ‘‘ Petrefactenkunde” applied specific names to 78 fossil 
-plants. Brongniart, in his “ Prodrome,” published in 1828, | 

went much farther. He referred many fossil plants to living 

enera, and created a largen umber of new extinct genera. — | 
enumerated 501 species, many of which were fully characterized | 

and thoroughly illustrated in his “Histoire des Végétaux Fos- 
siles. 

oO 

d : 
GroLocicaL Virw.—The most ancient vegetable remalm> 

known are two species of Oldhamia from the Cambrian of Ire — 
land. From the Lower Silurian 44 species, chiefly marine alge, — 
have been named. Among these, however, are included the 

ous strata nearly two thousand species are knowo. ny, ‘. 
species are found in the whole of the Trias. With the Rhetle 

: Pp 
supplied with the remains of vegetation, but in the Cenomaniae, 
to which the beds of Atane Greenland, and our own V@s0 
troup of Kansas and Nebraska are referred, nearly 500 ager . 
of fossil plants have already been found. The Turomiam,” 

its probable equivalent in the west, the Fort Benton Group” 
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nearly destitute of vegetable remains, but the Senonian immedi- 
ately overlying it, with which the Canadian geologists have cor- 
related certain rich plant beds of British Columbia, and to whic 
Heer’s flora of Patoot, Greenland, must be referred, yields more 
than 350 species. The Laramie Group of the western United 
States is thought to be extreme Upper Cretaceous. This is very 
rich in plants, and 333 species have already been described from 
this horizon. 

The Tertiary flora is much more abundant than even that of 
the Carboniferous. The Eocene furnishes near y 800 species 
(including our Green River Group and the Paleocene beds of 
Sezanne and Gelinden). The Oligocene of Europe yields a some- 
what larger number. The maximum is attained in the Miocene, 
from which more than three thousand fossil plants are known. © 

e Miocene practically closes the geological series so far as veg- 
etable paleontology is concerned. Only about 150 Pleiocene 
species exist, and a still smaller number from the Quatenary. 

Borantcan Virw.—I._ First appearance of types. 
The Oldhamias of the Cambrian, mentioned in the last paper, 

are classed as marine alge of the order Floridee. The ferns, 

Equisetinece, and Lycopodineer all appeared in the Lower Silurian. 
One Species of Cordaites, which is now regarded as the ancestral 

and B 

The Cycadacee and the Monoeotyledons have their earliest 
known representatives in the Carboniferous. The order Gnetacee 
'S represented, according to Heer, in the Oolite of Siberia by his 
Species Hnhedrites antiquus. The Dicotyledons first appear 1 the 
Urgonian of Kome, Greenland, through Heer’s single species 

opulus primeva. All three of the divisions of dicotyledonous 
Plants occur in great abundance in the Cenomanian. If the 

" Benus Selaginella is regarded as belonging to the Ligulate, this 
small transitional type also first appears in the Cenomanian, at 
Atane, Greenland. co 

u the leading types of vegetation are thus introduced with- 

out f0ing later ews ihe peoloniad scale than the middle Creta- 
ceous, 

I. Age of maximum relative predominance of each type. 
; The marine alge, of course, being the only vegetation, were 
preme during the Cambrian and early Silurian. The maxi- 

ea relative redominance of each of the other principal types 
“S Teached as follows: The ferns in the Permian, the Equiset- 

=I 
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Number of Species of each of the Principal Types of Vegetation that hawe been 

present time, as nearly as it is possible to ascertain, together with the 

— 

CRYPTOGAMS 

VASCULAR. 

GEOLOGICAL FORMATIONS. tae: 

Rhizo- |Equise- |Lycopo- |Ligu- 
Ferns. | carpee.| tine.| dine.) late. 

| 

No. |p. ¢.| No. |p. ¢.| No.|p. ¢.| No.|p. ¢.| No.ip. ¢. No. |p. ¢. 

- Present time. | i 2.05) 100) 0.07) 30 

(Quaternary. wsenceevese eores| 27} 33.8} 4) 4.9) .cssslecseeee 2 
eS 37\ 55.2 
3 ocene, aoa 3 3.1 
§ | Mioce 138} 5.5) 871 2.9 0.2) 18 
£/3 Oligocene Ad] Set BG eee a AR Ss 
3/3 \Green Rive 5). 22 8) 86 0.9} 3 

~|\Eocene TAL 10.0]. Sar Me Muses oryens 1 
Paleocene 3} 2.5 i 5.9 

| {Laramie. a 13; 3.9) 23) 6.9 1) OB 4 
(Bionian RMN See Biagay 22) igo” OOF | Bay apna 1 
=/Turonian 1) 20.0 20.0 
¥|Cenomanian ...... 8 3.8) 38) 15.5) 1 O04 1 
3 Dakota 1) 0.5 3.3)... 
2 |Gault...... 10) 27.8 

=o |Urgonian | 50} 46.3) 1) 0.9} 8 
| |Necomian | 10! 25.6, 12| 30.8 

Z {Wealden 7| 5.8| 44] 36.4 soe] seenloene 
Sig Coral 19) 20.2) Ter IB Ab sn. eer” ated Temes 

= Oolite, 39} 9.8} 188] 81.7} 1] ©.3] 14] 3.8] 8) 0.7) nsseejee * 

s Lias 15) 9.7) 4 S26. MY: SQ i cdcs fide annen|eseeere 

>) Rheti 8 6.3): GO) 64-8)... bescoen 5] © BD csces]s serene seceee] sees 

3 Keuper......... BET BOB ccscscls cccsen 8} '7.Bhisssea}eeresno]sooneel® ween 

WR USCMOME occ s eoccis ccc csesck 2! 33.3) 1) 16.7 \ sense] ronsea|cooter® 

Bunter Sandstein cj iki Pane Tj 4 5j.yesee|e coerce errr vensene 

MONIT ca agi csees cise aeisececs 6| 1.8] 186] 55.4)... 26} 7.7} HD Teaseanh rere 
S Carboniferous .....cscocssesceress sees 27, 1.2 OOH AZ Ae 143] 9.7} 368) 24- ~ 

: b-ea __ ms 5! 3.7\ 641 47.4) 1) 0.8] 20) 14.8) 25) 18.5)....0-j-- 
3 GHEBN. «ci cciuleiredosnc tae soa 83/ 17.6] 79] 42.0' 3) 21.6] 16) 8.5] 28} 14.9). 

© |Upper Silurian..........csccceee vel BL OLS) A GM eae 1] 7.7] 1) TeTrovnenjenrerm 
=| Lower Silurian ............ eccibavnce 40) 90.9) TP 28h ad ocx tt BSP. 2 ne 

brian 21100.0 | ore 

inee and the Lycopodinee in the Carboniferous, the Cycadacet : 
in the Lias or Oolite, the Conifer in the Wealden or Neocom-— 
ian, the Monocotyledons in the Eocene, the monochlamydeous — 
Dicotyledons in the Cenomanian, the polypetalous Dicotyledons — 
in the Miocene, and the gamopetalous Dicotyledons in the pres 
ent living flora of the globe. : has 

Il. Probable true period of origin and of maximum a 
lute development of each type. 
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found Fossil in each Geological Formation ,; also, the number existing at the 

percentage that each type forms of the total flora of each formation. 

PH.ENOGAMS. 

GYMNOSPERMs. ANGIOSPERMS. 

Dicotyledons. - 
Cyca- ‘ Monoco- cau 

daces.| Conifers. | Gnetaces. | - tyledons Gamope- 
Apetale. |Polypetale. tale. 

p.¢.| No. | p.c. | No. | p.c. | No. |p. c. | No. | p.c. | No. | p.¢.| No. | p. ce. 
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25, 4 49 | 27| 33. 00 1 Se 
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0.3, 64 83 1} O14; - 82| 10.6 256, 33.1 33. 7 9.1) 772 
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"ane 1] O8 7 5.9) 47. 39} 82. § 42. 19 

03) 15) 645 9.9) 1 87. 84} 25.2; 380; 9.0} 338 
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maximum in the Carboniferous. The Oycadacee may have orig- 
inated as early as the Devonian. They must have attained their 
absolute as well as their relative maximum development in the 

middle Jurassic. The Conifere through their archaic form, the 
Cordaitee, began in the Lower Silurian. They attained their 
full maturity in the Cretaceous, and are now on the decline. 
The Monocotyledons probably date back to the Lower Carboni- 
ferous or Devonian, and reached their highest expression in the 
palms whose reign occupied the early Tertiary. These also are 
probably now waning. The Dicotyledons must have had their 
real origin in the Lower Jura or Upper Trias; their absolute 
robably coincides with their relative development. the Apea 

being now declining, the Polypetale about stationary, and the 
Gamopetale rapidly advancing. 

GENERAL NOTES. 
Results of the Philadelphia Meeting.—It is unnecessary to mention 

hose features which are obvious from the nature of the meeting and the large 
attendance of botanists. Not among the least results was the awakening to 
united action, which must be still further augmented in order to forward meas- 

ures of commanding importance which are quite within the scope of the organ- 
ization. 

The action in reference to postage on botanical specimens seems to have 
been as vigorous and effective as could have been devised. The committee of 
the Club did their work well. The resolutions drawn up and presented by the 
officers of the Club to the Biological Section of the Association were as follows: 

Resolved, 1st. That the Biological Section of the American Association 

for the Advancement of Science earnestly request that the Postmaster General 

recommend to Congress such changes in the existing postal laws as will permit 
the transmission through the mails of botanical specimens, accompanied with 

the customary written labels, giving name, ‘locality, date of collection and 
collector’s name, at fourth-class rates of postage. 

ved, 2d. That he take such action as may be deemed best to secure 
—. regulations in the transmission of botanical specimens to and from 

a nada, 
__ Resolved, 3d. That he cause the same subject to be presented before the 
Congress of the Universal Postal Union at its meeting in Lisbon in October 

next, in order, if possible, to secure like liberality with foreign countries. 
me to the 
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chair appointed Prof. Ward, of the National Museum, Dr. Vasey, of the 

Department of Agriculture, and Prof. Chickering, of the Deaf-Mute College, 

The desirability of calling attention to the necessity of more extensive inves- 

tigations on plant diseases, from both an ecomical and scientific view, was t 

topic of much conversation, but it did not till the last days of the session crystal- 

lize into definite shape. The following was finally presented to the Section of 

Biology: The members of the Botanical Club desire to call the attention of 

of Researches upon the Health and Diseases of Plants,” to confer with regard 

to the best methods by which to advance this object, the first report to be made 

to the Society at its next meeting. Seven names were suggested for members of 

this committee. This received the hearty sanction of the Section, and was sent 

to the Sianding Committee, and from them to tlfe General Session of the Asso- 

ciation, which established the committee and appointed the following mem- 
: J.C, Arthur, C. E. Bessey, W. G. Farlow, T.J. Burrill, J. T. Rothrock, 

©. H. Peck and W. J. Beal. The marked favor with which the matter was 

received by members of the Association, both officially and privately, gives 
much encouragement that important results will be accomp i : 

0 opposition to these commendatory results, a few failures, oF more Prop” 
erly negative results, should be noted. Foremost of these is the low average 

quality of the botanical papers presented before the Association. Last year 
the botanists were ten per cent. of the total attendance, and this year eight per 

eent., or, exclusive of the British, nine per cent., and among them some of re 
most distinguished names of the science in this country, and yet the eesgener 
communications in no instance exhibit that profund research or comprehensive 

Statement of laws or relationships, or other characteristics that would entitle 

; The Club were the recipients of a fine registry book from the local com- 

mittee of arrangements appointed by the Academy. Nearly 100 names were 

sistered in it, but owing to imperfect methods, due to the newness of the thing, 

bat a = z 4 z. [=e a) a =| 3 ® =| DR oe ems one to two feet long, decumbent, or from an 

two j ing base, sometimes prostrate ; leaves of barren stem rather large, one ved 

<i yeaa long, one-third to five-eighth inch wide, elliptical or lance-ellipti- 
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cal, somewhat deciduous. May be called C. uwmbellata Nutt. var. deewmbens, 

from the habit of its stem. Dry, wooded hills, Poysippi, Wanshara Co., Wis., 

July, 1883. Perhaps only local.—E. J. Hix, Englewood, Il., July 28, 1884. 
A Reply.—To the Editor of the Botanical Gazette:—Allow me a word in 

reference to Specularia and Campanula. My critic, in the notice of my pamphlet 

in the September number of the Gazerrn, after quoting me to the effect that 

the genuine Campanulas have bell-shaped flowers and the Specularias have 

rotate ones, goes on to say that “it would seem that the original Canterbury 

Bell is no longer a Campanula!” I confess my inability to understand this. 

Wood’s Botanist and Florist is all I have at hand at present to consult, but he 

distinctly states that in Campanula medium, Canterbury Bells, the flowers are 

It would therefore come under Campanula, as I have stated it. 

Again, in reference to Specularia. Wood states that the flowers are “ 

sile, erect.” Gray does not state as to this. But my critic says positively that 
they are not erect. My experience is that they are erect, in opposition, at least, 
to drooping. Lastly, if there are plenty of species of Campanulas with sessile 

and rotate flowers, there is all the more reason for the union of the two genera 
into one. On the whole, therefore, I do not see that I am so very far out of 
the way after all. The word “suggests” would convey a better idea of the 

manner in which the suggestion was made than the word “ announces,” which 
has a disagreeable sound.—Jos. F. JAmEs 

Siphoptychium Casparyi, Rostfki.—In August of last year I found om 
the surface of a decaying log at Lake Placid, Adirondack mountains, an ZEtha- 

lium or Compound plant of the Myxomycetes, which presents some interesting 
features. 

Its dimensions were large, being one foot by eighteen inches in diameter in 
the main portion of the plant, which, with various prolongations additional, 
gave an area of at least two square feet. Subsequent examination led me t0 
refer the plant to the genus Siphoptychium, as far as the g discription, alone 

given in Dr. Cook’s British Myxomycetes, would permit. This genus is one 
the two new genera created by Rostafinski in the supplement to his Monograph, 
and has not yet been recorded as American? Through the kindness of Prot. 

Farlow, to whom I referred the plant for identification, I am enabled to append 
a translation of its specific description, as contained in the Polish Monograph- 

This description so literally applies to my plant that any further detailed 
account of it is unnecessary, : 

Siphoptychium Casparyi, Rostfii. On the strongly developed hy pothallus 

stand collected sporangia, having an angular columnar form in consequence of 
mutual pressure, and slightly convex at the apex. The tubes of the capillitium 
issuing from the columella are few in number and develop in rows. . 

hypothallus, the walls of the sporangia, the columella and the mass of the 

spores are everywhere umber brown. The spores are finely echinulate, 57° — 
7.5 mm.—Gro. A. Rex, M. D., Philadelphia. : 

Teratology.—I have before me a most curious case of an abnormal daisy, 

Chrysanthemum leucanthemum, In it there are three heads on the same stem, PO 
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flattened and malformed as in most cases of fasciation, but all placed back to 

back and with perfect individual involucres. Indeed, the heads are in no way 

changed except in their strange position, which was so remarkable as to attract 

the attention of my correspondent, Miss Luther, of Providence, who kindly 

sent the plants for my examination. The three heads combined form a sort of 

pyramid. If the cluster is turned in a certain position the observer sees but one 

disk ata time. It is impossible to view all three at once except from above. 

I think the malformation quite unique. 

Cases of fasciation are common, but perhaps worth noting. Mr. Leland, 

an enthusiastic collector of this city, found a large specimen of Lobelia cardinalis, 

in which apparently two buds had united to produce a uniformly flattened or 

ribbon-like stem. This bore normal flowers. 2 

iss Eloise Butler, of Minneapolis, sends me a specimen of Arisema tr 

phyllum with a double spathe including a single spadix; also a much fasciated 

stalk of Linaria vulgaris, having numerous normal flowers on alternated and 

leafy-bracted pedicels. 
Within a day or two I have seen a garden rose in which, in the center of 

the rosette of petals, was a perfect but unopened flower bud.—W. W. Batley, 

Providence, fo: Sg 

American Ecidia on Ranunculi.—The great difficulty of properly dis- 
tributing ecidia to their respective teleutosporic forms is well brought out by 

trying to arrange our species in accordance with foreign investigations. Uromy- 

ces Pow and U. dactylidis are not known in this country, but a Puccinia on Ra- 

repens does occur. We have an ecidium on 4. abortivus known a8 42. 

Ranuneuli, and one on Anemone nemorosa, both of which have been referred to 

nunculacearum, but without much doubt incorrectly. In fact, the true 4. 

unculacearwm is rare in this country, but occurs, as I am informed by Dr. 

Farlow, near Boston on R. acris, After such excellent investigations 

of Mr. Plowright, we are yet quite in the dark regarding the affinities of our 

own Ranuneuli weidia.—J. C. A 
_The Potétometre.—In Nature, xxx, 79, H. Marshall Ward gives a de- 

“cription and figures of an instruient, the “ potétométre,” recently devised by 

Ul, for measuring the amount of water transpired by plants. The instru- 

des: 

, - It consists essentially of a burette, stoppered at the top and expanded 

ae a bulb just above the lower stopper. This bulb has two orifices near its 

middle, one on the right and another on the left side, at the same height. Into 
r 

right angles, and near to the end which is within the bulb, for the purpose of 

"egulating the size of the bubbles of air which the tube is intended to admit. 

= 
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The copper plate serves also to direct the bubbles upward into the tubular por- 

tion of the burette. As the water is evaporated by the shoot, the exact amount 

can be read off, by means of the graduations of the burette. The entire appa- 

ratus may be supported by an ordinary burette stand.—C. R. B. 

EDITORIAL NOTES. 

Lupovico Canpest died at Faenza, Italy, in May last. 

Gro. BentHAM died Sept. 10, at the age of 84. 

P 2 B. Dexronre, late Professor of Botany in the Univ. of Turin, Italy, is 
ea 

D; 5 om & Co, have announced a new series of scicnce text books, in- 

cluding botan 
Dr. Lars 6 ae Larsson, author of several valuable floras, died in July 

at Karlstad, Sweden 
Ir 18 stated in Miller’ 's Eucalyptographia that 13 par of Eucalyptus oil in 

1000 parts of fluid prevents the development of bacter 
THE NEW BIOLOGICAL laboratories of the Paiva) of Pennsylvania are 

expected to be ready for occupancy in November. 

Dr. Gray, Mr. John Ball and Mr. Wm. Canby took a botanical. trip to 

Roan ck after the close of the American Association. 

. E. Bessey, of Ames, Iowa, has been tendered the chair of botany 
in the Halsesiie of Wolo aks, and it is ramored that he will accept. 

L. H. Barney, JR., is writing a series of “Talks About Weeds” for the 

American Cultivator. The fertility of the Canada thistle is discussed in No. 11. 

PORTANT treatise on fungi by Dr. de Bary has just been issued under 

tp JAPANESE government has made a large and interesting pp both 
botanically and economically, of the native ligneous flora and its ducts, at 
the International Forestry Exhibition now in progress at London. 

THe JAPANESE make toothpicks from the wood of the common snowballs, 

( Viburnum Opulus), rope from the stems of the Chinese Wistaria, and oil from — 

the seeds of Camellia Japonica 

PERIMENTS made bby A. Adrianowsky of Moscow, given in a late number 
of the Sasa Centraiblatt, showed that diffused daylight had no influence 
upon the germination of a but to retard the process, and the older the seeds 

the greater the retardatio 

A CONSIDERABLE amount of interesting botanical literature annually finds 

its way into the reports of agricultural and horticultural societies. The follows 

has just come to hand: “A grain of corn,” by Prof. C. R. Barnes, in Rep. 

Bd. of Agric., 1884. “Two parasitic fungi” and “Functions of the leaf,” by Dr. 

. E. Bessey, and “ Mildew of growing plants,” by Prof. at C. Arthur, in Trae. 
Towa Hort. Soc., 1883. 
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Dr. Gray’s paper before the British Association at Montreal was one of 
the five papers which only will be printed in full in the Proceedings of the As- 
sociation. 

Pror. Lesrer F. Warp has published in the Proceedings of the Biologi- 
eal Society of Washington a list of 41 species, to supplement his Flora of Washington. 

Pror. FepErico DELPINO, well known for his numerous studies on the 
fertilization of flowers by insects, has accepted a call to the chair of botany in the Univ. of Bologna. 

Tae Brrrisn AssocratTion devotes £1,515 the present year to the aid of Seientific research, of which biology receives £515, or rather zoology, for not a penny is given to botany. — 
Dr. Asa Gray, together with several other British and American visitors 'o the British Association in Montreal, was the recipient of the honorary degree of LL. D. from McGill University. 
Tue DELivery of certain scientific works to the subscribers to circulating 

libraries of Russia, among which are the writings of Darwin, Huxley, Agassiz, Lubbock and Spencer, has been interdicted by Imperial decree. ~ A NEW Saprolegnia is figured by W. G. Smith, in the Gardener’s Chronicle 
for August 23 of current year. It forms an abundant white felt over the gills 
of bedding mushrooms, and produces oospores only when placed in water. THE common y ARROW, Achillea Millefolium, L., as we learn from Mr. Car- 

ruthers, of the British M useum, is so much relished by cattle in es v8 kept so closely cropped that it is rarely to be seen in pastures, which is contrary 
€Xperience in this country. 

. 
« Tue BuLLetin or tHe Torrey BorantcaL Civ for are promi List of Cyperacer,” collected by tlie late Mr. S. B. Buckley in the valley of 

the Rio Grande, in Texas and northern Mexico. Cyperus ee otdes and Heliocharis Texuna are described as new species. 
Uxprr Tae Name of Blue Mountain tea, Mr. Meehan, in the : wheres Monthly for September, states that the leaves of Solidago odora are quite exten- 

“ively used as a beverage. It has upon its own merits come to have a commer- Cla] Value, being sold in the Chicago markets and elsewhere. HE Boranicat Papers read at the British Association at Montreal were 
On the identification of animals and plants of India — mei 

mentioned by early Greek authors, by V. Ball; On the Jessup collection to 
illustrate the forestry of the U.S. in the New York Natural History Museum, 

» Bi kmore; Notes on the occurrence of bacteria on coins, by L. Els- 
berg; Remark on the characteristic features of North American vegetation, by 
Asa Gray ; Result o 
On the di 

f the investigation of insular floras, by W. B. Helmsley ; 

atomaceous remains in the lake deposits of Nova Scotia, by A. H. 
} Observations on the trapping of young fish by Utricularia vulgaris, 

N. Moseley, 
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From Hedwigia we learn that Baron von Thiimen has been obliged on account 
of his failing health to remove to Gérz, Austria, and to discontinue much of 
his mycologic work. He has concluded to offer the few remaining complete 
sets of his Mycotheca Universalis (Centur. I-X XII} at 200 marks, being six- 
ty-four marks less than the regular price. 

NUMBER TEN of the Memoirs of the University of Tokio is entitled “ Phy- 
tochemical Notices of Some Japanese Plants,” by Prof. J. F. Eykman, of the 
medical faculty. The following species have been studied: Andromeda Ja 
ponica, Scopolia Japonica, Macleya cordata, Chelidonium majus, Nandina 
domestica, Orixa Japonica, and Skimmia Japonica. The memoir is in German. 

THE “Loco WEED,” or one of them at least, is Astragalus mollisimus, Torr., 
according to Prof. T. C. Porter in the Gardener’s Monthly. Experiments hers 
performed by Dr. Isaac Ott, of Easton, Pa., during 1882, with infusions of this 
plant received from Western Kansas, and the same effects produced as the 
stock men of that region ascribe to it. Its active principle is doubtless a pow- 
erful poison. 

WHILE ATTENDING thé American Association, we had the pleasure of ex- 
amining a number of both the original drawings and proofs of: the plates for 
for Prof. Beal’s new work on grasses, and found them of superior quality. 
The artist is Prof.‘F. L, Scribner, the agrostologist, whose excellent work should 
bespeak for him the patronage of other botanists, The engraving is by the 
Levytype process, 

of the Ustilaginew. A translation of an important contribution on this subject 
to Pringsheim’s Jahrbiicher fiir Botanik appeared sometime ago in the Report of the N. Y. Agric. Society. 

NEW MYCOLOGICAL journal is talked of, we hear. It is to bear the highly appropriate name Schueinitzia, and like the Italian journal Michelia, to 
be devoted to the publication of new species, and the collected descriptions of particular groups. We wish the enterprise the heartiest support, and mh ; that all, who are interested in it, manifest their appreciation by communicating with Mr. J. B. Ellis, Newfield, N. J. 

AN INTERESTING description of Michaux’s garden at New Durham, N. J. 
is given by Mr. H. H. Rusby in the Torrey Bulletin for August. The pegeker -. largely occupied by a cemetery, and almost no relic remains, the buildings a well as the trees and shrubs having disappeared. The original boundaries, # ni 
position of the principal objects were pointed out by the descendants of Mie aux’s associate, Saunier, who are now living in the vicinity. 

THE AMERICAN Mrcroscorrcan JOURNAL warmly endorses he : the American Association to create a greater interest in fungous peers 
Plants. It says: “The subject is one well worthy of liberal assistance; 
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work is of peculiar difficulty, requiring constant attention on the part of the 
observer, and it is not only necessary to have special laboratories properly 
furnished for it, but skillful and experienced observers must be engaged, who 
can give their entire attention to the work.” The necessity for Government 
aid is urg 

Tur Eprrors of “Drugs and Medicines of N. A,” J. U. and C. G. Lloyd, 
find it necessary to begin the issue of a four-page supplement to that publica- 
tion, in which they can make known any new facts, et corri: ; 

answer questions, collate and present notes, etc. In the first number they ask 
botanists for information regarding the geographical distribution, local names, 
abundance, situations, etc., of the following plants: Hydrastis Canadensis, 

Coptis trifolia, Aconitum uncinatum, A. reclinatum, Xanthorrhiza apiifolia, 
Actea spicata, var. rubra, A. alba, Cimicifuga racemosa, C. Americana. Ad-. 
dress 180 Elm street, Cincinnati, O. ; 

A Bureav of scientific information has been formed in Philadelphia, 
Composed of officers and members of the Academy of Science, whose duty shall 
be the imparting, through correspondence, of precise and definite information 
upon the different departments of science. The organization is purely volun- 

tary, and should not be imposed upon by trivial questions, or those containing 

no postage for returning the answer. We notice the following names in various 
branches of botany: Thomas Meehan, Exotic and Cultivated Plants; J. H. 
Redfield, Ferns and N. Am. Phenogams; J. T. Rothrock, Vegetable Physiol- 
gy; F. L. Scribner, Grasses. The Secretary of the Bureau is Prof. Angelo 

Heilprin, who may be addressed at the Academy of Sciences. 

CURRENT LITERATURE. 
" \optieal Flora of North America. By Asa Gray, LL. D., etc. Vol. L—Part ii. 
Caprifoliacee-Composite, New York: Ivison, Blakeman, Taylor & Co. 

. _ Botanists will have a great sense of relief at the appearance of this very 

important and very difficult volume. The great order of Composite, to which 
itis chiefly devoted, has n rough revision by a 0 
‘one coul é ibly have had the whole ahica so completely in hand as our 

nots This elaboration of some of our very complex genera of Composite is 
€ result of time, and and severe study, a e matured, as well as 

Probably the most valuable of the many contributions to North American Bot- 
ny that have issued from Cambri To say th ll enhance a reputa- 
“on already the greatest in America y seems almost superfluous. 

books on s in his library it should undoubtedly be this. ystematic botany in his library it shou 
An enumeration of a few of Re more striking changes adopted or suggested 

upy the remainder of this notice. 
the Caprifoliacez Sambueus pubens, Mx., becom s Among es S, racemosa, Ls 

y ™phhoricarpus must end in.“os,” S. montanus of the west becoming 8S. oreo- 
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philus, Gr.; ; the western form of the southern Loncera flava is L. Sulli iwantii, Gr., 

which latter nee isa replace the former in our northern manuals; while L. 

parviflora, Lam., ued, ae Hl. 

The "Rubi iacew receive an in a monotypic African genus, Pento- 

opm” to i Oldenlandia Halei ‘ofc Kelp _ Fl. has been referred; while Borre- 

ria disappears, its species appearin nder oe: and the var. montanum 

of nese cron ns is the G. Kamtschaticum of Ste 
Am he Valerians Tournefort’s genus Valerianele appears, pve 

both Fedia and Plectritis; F. Fagopyrum becom nopodifolia, DC 

Fu y ea e » pat tellaria varieties of V. Wonten, aly 
merican Co ome number enera, containing 1,610 

species ‘of whic h 1,551 are indigenous. By far a largest and most di fficult 

s Aster, numbering 124 species, “all patives and as there is no real line of 

ith its 70 

an 50 species more 5) are ppus te wee 
thus 40, Eupatorium 39, Cnicus 37, Bigelovia 31, Brickellia 30, and Coreopsis 

and Hieracium each 28. The Californian genus Hemizonia has sprung Into 
sudden wade ty he with 25 spe ap 9 

The great South American genus Vernonia has but ten species with u 

western Sotanians will be glad to see e additional room given for heretofore paz 
zling forms in a new variety under oveboracensis, called latifolia, and a dis- 
entanglement from V. fasciculata of Nuttall’s V. altissima, which is not only 

ranked as a species mbit t given a new Migr? Sager iflora. In esi Mea Bupeor 
ium, , which i ncludes Sinastisiburs; m, Ell., becom iserratum, 
— Muh, . orrey’s var. othe of E. rtundifio ett 

pu rpuren E. perfoliatum each have — to dispose o of theit 
ong diciied i pearies pilosa, Willd., is L. graminifolia, var. ‘anbia, Gr. ; and 

e genus loses several species belongin pe sections raised to generic rank. 

i : 
its re-discoverer, Dr. Garber, under the generic name-Garberia. The multitu- 
dinous western forms of — sis villosa have Ry So to take shape under 0! 
varieties, which only represent the more marked forms. The rapidly page 
western genus Aplopappus ccaeare with four toh species and eight n 
ties, thirty-five of its forty-three species bearing the name Vm ‘he: ‘ane 

inuloides has been merged with A. uniflorus. In the second genus of the onder, 

omiaed ee ender s. arguta ; 8. linoides of the Manual is made whe ot 8. vee 
S. altissima is 8. rugosa, Mill.; and S. gigantea becomes a V of S. ser 
Brachyeheeta cordata is found in great abundance in 8. Indiana, but the old iran 

of E. Kentucky and southward is cob errs "Boltonia glastifotia is merged er 
, 0 er. M riagies B, asteroides, L’H. In the enus Aster ( pines scherbatle 

Diplopappus) several Stina ‘species he eer e, ong whi h A. se ae 

Id section i the latter stood has rs etely 
overhauled, so much so that the Peters will become lost in the vex ripe 

nymy, A. tei Ell., A. diffusus, Ait., each with va arieiids A. Tra adeno ad 

and A. panicula atus, Lam., approximately covering the forms : heretofore inclu 

comet 2° Tysdeenat and A. m ; A. paniculatus also includes A. sv mplez, A. tennife- 
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liusof the Manual, and ae of A. carneus; A, salicifolius, Ait., also appears, in- 
cluding among others f A. carneus ; A. estivus become s A. Jjuncens, Ait.; A. 
graminifolius, Pursh, is Eriger on hyssopifolius, Mx.; A, Nutt, is A. tenui- 

ius, L.; A. li nifoliu of the Manual is % ’ subulatus dk, eri coides, var. stric- 
tus of FI. Co olorado, is A. Porteri; the genu ra i beings k into Aster 

trate bot 
noticeable under Erigeron is the changed in all sss a names from a host to ; h : 

oronicoides, Lam.; H. m roh. 
meris has 8 been included under eV ekbdalnle a ianthoides, Nutt, becoming V. 

_helianthoides, Mx. Villanova appears u under Bahia It is already well known 
that Maruta Cotula is an Anthems and that Leucanthemum i is Pi ekdcntcms pind 
A temisia arctica is A. Norvegica, Fri es. Fadi beccngh is A, Cha is, 

are both included under S. Dougla Was rdosmia mata becomes Petasites pal- 
nD n 

: Virginianus, var. filipendulus i is made a var. of the same species. 4 
dictus is Centaurea benedicta. Krigia includes Cynthia, and C. Virginica come 
K. amplexicaulis, Nutt. Nabalus is the only American ’ subgenus of antl 

copu 
Such are a few of the changes which eowta especially strike . user ad 4 

0 
*erved that the author, while accepting in general the decisions of Bentham & 
Hooker in the Genera Plantarum m, has thought best to retain some of the original 
sre as being a better expression of the facts so far as North America is con- 

fo] 5 2 
— B © =o <a Ps Eo oO “8 an oO i] [om 4 4 > So o =) B a=) = o 4 

_e o i] i? +] mj fo) - we io * D =, 

Mention Oruising in Chesapeake and Delaware Bays. By J. T. Rothrock, M. D. 
B. Lippincott & Co., Philadelphia, 1884. 12mo., 262 pp. Illus 

: The author is already well known to the readers of the GAZETTE a _— oe 

cellent papers on methods of work the German laboratories. The p é in 

ome is the record of a holiday trip taken primarily for recreation. 
ayaa observer, however, can not be ae oad without seeing objects of interest, 

is is t leas : 0 mmented upon, e comments appropriate to a 

. Ure trip are bound by no laws of sequence, and we a ed to de- 

rt) bits - philosophy, notes on Soh building, topography of the bays, 

our ter tches, historical incidents, and g iaapees | 0 po ged pe a" ts 

storm j OF being a pronounced optimist, bein wg Son: ust iolent 

hard lal reressnies, or meeting an obstinate ad wind that sales ‘a day's 

only giy, svi ae, does not for a or of lt agg — be 

tot some appy turn t eye is thought e is ada’ 

#0 the reader who ‘wishes a r ie a spare hour 8 ill prove e acceptable to 
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thoughtiul persons who desire instruction with their pleasure, and is of special 
value to all who contemplate assuming the managementof a yacht, or cruising 
on the bays nam 

e botanist will innt inthe ste to find items of poles interest, 
from an author so em science. But the book is a reco a season 
of recreation in a very complete sense of word, and all odor of tha ah Pp 
was shaken off before Pree 05 Bs ar eless, there are a few excellent botani- 
cal 5 aad ge ial value of the work to the none ye to 
show a vacation with the most profit. ndeed, 
readers will ay t y the boo ee down without a lnsiog to try yachting, or, ‘if Tiving 

1 canoeing 

The Essentials of Bein my. By Charles E. Bessey, M. Sc. Ph. D. Henry Holt & 
Co., New bide 1884. 12mo., 292 pp. [llust. 

is is one of the Briefer Course text-books, and is hewnyey om an 0 ae 
— of wre! olathe Tar arger Botany. The chan anges, however, are 80 and 
so i that it has the interest of a new 

: ng the ‘work more popular with both 

teachers and e is the simplification of the language by using fewer tech- 
llenctieses mee equivalents ot possible. Thus 

mentioned the most tbs grea: . Among the other rong the 
phyta, ms oll with or Zygospores and 

arposporee, which makes the terms uniform with Protophyta, Bryophyta, et. 

work into this, the. fas! or has given a readab i statement o 
thes which lie at the basis of the fags in fact the “essential of sean? 

Mg mi feature of the la k was the directions for l ad work, This muc etendaa under the title of suerte studies, @ 
is wi th laced er every subject in the ee including the ph ysiologtet ae 

the minor changes are the e oyme ent of thicker leads, and spat 

1 t. 

, ro text ever gave better prom a ~ meeting a —_ = want than 
this. It will be welcomed wherever ¢ the aim is to learn ~! fro ure herself, 
and to make the book serve only as a 
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A New Eriochlea. 

BY VASEY AND SCRIBNER. 

When in flower, becoming nearly erect. Spikes 1-1} in. long, 

this is the Eriochloa grandiflora, Vasey, in “ Grasses of the 
United States,” p. 11, and in Botan G 
P. 96 (without description). It is quite distinct from the South 
American Z. grandiflora, Benth. (Helopus grandiflorus, Trin. 

ihe flowering glume tipped with a tuft of hairs, instead of the 
stort awn common to the other species of the genus, and the 

Veloped palea, 
Wrignizone (n. 2910 Lemmon, 1882), and N. Mexico (n 2087 C. 
vet: tt part, as per specimens in Dr. A. Gray’s Herbarium at 

Cambridge, . P P ‘ 

XPLANATION bit of plant. 2. Spikelet, showing t OF Prare II.—Fig. 1. Habit of plant. 2. Spikelet, 
daclomest glume. 3. Spikelet, shoeing the second glume. 4. Flowering glume, 

fectly ios 5. Anterior view-of floret. 6. The second glume with - ed 
. . 7 . ie 

Grasses pe. emia hag plate is from Prof. Beal’s proposed work on 
merica.) 
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Arizona Plants. 

BY F. LAMSON SCRIBNER. 

| has been spending the past summer, 
air and water of Vermont,” and that, in spl 
severe illness, which prematurely closed his 

labors, he has brought -with him a large collectio 

of plants. Owing to an unusual amount of ral 
the Territory, all vegetable growth has been Te 

markably rich and varied, and he has been enable 
to secure many novelties that have never befo 
that have but rarely appeared in American colle 
tions. In the region explored we might reasona” 

expect that so acute an observer as Mr. Fring 
would discover many new species, but we are U 

surprised to learn of the recognition of four 
genera among his collections from Sonora. Resj 
ing the character of the specimens themselves; 

ee deserve the thanks and hearty support 01 4 
- anists interested in acquiring a knowledge 

rich flora of our Western Territories. 

gai t . 
. | that species, Muehlenbergia monticola, Buckl , Mue 
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depauperata, n. sp.,* Trisetum interruptum, Buckl., (= (?) 7. elongatum, HBK.) Boutelowa prostrata, Lag. (B. pusilla, va Seleropogon Karwinskyanus, Benth., Melica dei Seribn. mutica, var. parviflora, Porter r). 

New Species of Uredinee. 

BY T. J. BURRILL. 
The plants described below are from large collections in Ili- 

hois of leaf-fangi, m mostly made by A. B. Seymour for the IIli- 
nois State Laboratory of Natural History, Normal, Illinois. A 
paper upon the Uredinee of Illinois, consiaes fresh deseri 
tion of all the species so far observedin the State, is now ready 

publication, and will be issued in a bulletin of the te 
aboratory. Much care has been taken with the identification. : 

While the writer holds himself responsible for the conclusions - Teached, he is c tance of 
t Seymour j in the difficult sifting of names and types. Since 

the collections were made several species found to be new 8 
: ; em have been described by others, : 
bs ES G@NOTHER @. a 
I. Infected leaves somewhat involute or revolute; jeldtu inedulary scat- 
“tered oy ver both surfaces of the leaf, minute, short, roundish or slightly. elon- 
IAs 

*Mu Beeches: DEPAUPERATA, n. sp —Annual, Cespitose. Culms erec below, 1- . inches high. Sheaths infl: be. prominently striate, with 
s. Ligule clongated, variously y cleft. Leaves 4-1 inch long, y hairy y or senbrous s on both s sigrely striate, eyeio s a white, carti- 

In re cen le e, point . ai 
appressed to aR angular rha ee Gaile raised on n short, stout pedi- 

ants glumes minutely scabrous, especially agar - igs 1}-2 lin. 
ames little ioumea than the lower—the lower more or less cle za a Dn inating in two unequal points, the upper long-pointed, e phi Flowering | 

: hardly as long Re e empty ones, smooth or sparingly hairy ‘deo gow: 
Mr. 1 os trond pets 

i lin . 
SO collected this species in the Huachuca Mts. 

n the al all lied 7 Schoffneri, Fourn., the culms are usually taller, the em] 
erie one-half the length of the flowering one, which is 21 lines lo 

ating in a very slandes awn 6 to7 7 lin. long. 

EXPLANATION OF FIGURES. + 

Spikelet of Muehlenbergia depauperats, A 
Floret of Muehlenbergia de auperata. 2. Spikelet of Muehlendergia ’ Schajfaert 
Empty glumes of same. Al eine to the same ¢ sale. 4. 
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‘ oe 
brown; spores subglobose, minutely echinulate, brown, 15-18 —24 fi. 

IIf. Spots same; sori roundish or oblong, epigenous and soon naked, 
cauline covered by the epidermis, blackish; spores oval, elliptical or 
oblong, strongly thickened at the apex, broadly rounded or variously pole 
dark brown, 16-18 by 24-30 1; pedicels about one and a half times the lengt 
of the spore, often broad, tinted, especially close to the spore. 

On Cnothera linifolia, Makanda, Ill., April 27, 1882. A. B. 
Seymour. ™ ; 

The ecidia occur on the cauline leaves, affecting all alike, 
but sparingly on the radical leaves; the uredo and telento forms 
are mostly confined to the radical Jeayes. The pedicels of the 
Uredospores are somewhat persistent. 
Uromyces Scrert. 

II. and Ill. Amphigenous; spots brown, indeterminate; sori long ¢ov- 
ered by the epidermis, minute and rounded or larger oblong, sometimes COD 
fluent end to end, forming clusters up to one-fourth o long, ae 
bl IT res among the teleutospores, few, irregularly elliptical, 

wn, sparsely echinulate, 15-20 by 27 t spores 
clavate-elliptical, widest at the center, mostly pointed, brown, apex darker H 
thickened, about 18 by 32-42 #; pedicels stout, subhyaline, about the length 0 

spore. 

On Scirpus fluviatilis, Champaign, Ulgabecst 13, 1881. 4: 
B, Seymour, e 

The leaves are thickly mottled with conspicuous brown spots, 
not definitely circumscribed, The appearance is nearest to that 
of U. spartine, Farl. of anything found, but is sufficiently dis: 
tinct in the appearance of the sori and the larger, differently 

_ shaped spores. 

or oblong, smooth, apex rounded or angular, thickened, 12-18 by 21-30 yi; ped- 
_icel somewhat colored, thick, searcely tapering below, once to twice the leng — of the spore. 

_On Panicum virgatum, McLean Co., July 20, 1881; Elymis 
Virginicus, Piatt Co., August 10,1881. A. B. Seymour. ~~ 
PUCCINIA TENUIS 7 

r ypophyllous, rarely algo epiphyllous; secidia clustered in ee ; A sas or sparsely seatte d, very small, short, the narrow < 
regularly lacerated and recurved ; spores subglobose, very minufely tubereula™ 1 a — tenue, Schw 

! M. ypophyllous: spots s blackish center: sori witisitace 



BOTANICAL GAZETTE. 189 

On leaves of Eupatgrium ageratoides, Bloomington, IIl., Sept. 
3, 1879. A. B. Seymour. 
Puccinta SEYMERLE. 

Il. Hypophyllous and on stems and calyces; spots definite, gap ge 
ta rather NEE, mostly crowded in conspicuous circular clusters a fifth of an 

1 or nch in diameter, these sometimes confluent, dark brown; spores elliptica 
oval, little Obadioee obtusely rounded at er ends, sm mooth, wall ange ge yantiheg 
15-21 y 30-36 “; pedicel hyaline, broad, persistent, twice as long as the spo 

os lig macrophylla, Bloomineeas Tll., Sept. 2, 1879. 
A. B. Seymou 

This is pe shape near P. veronice (Schum. (P. algerie 

DC.), from which it differs in the size of the sori, the merge 
the spores, and especially the stout, persistent pedicels. In “er 
orm of P. veronice, with persistent pedicels, the spores are ob- 
thie to spindle form, as well as furnished with a thickened he 

MELAmPsora cRoronts, (Cooke). lar, II. and TI. Am ge sapeureny uredosori scattered, i ah ents payee Sseaon colored uredospores obovate, sharply echinulate, pro hat confluent, cels, 15-21 by 18-27 bes t telanivases ir rregula ar, scattered or som oeilis Meal or ob- slightly Beret reddish-brown ; teleuto spores irregular, vmostly 4 oa r, smooth, ong, two or more celled, variously imbricated in an i ee cae cell-contents granular, pale to dark brown, 11 1-15 ei io 
Trichobasis crotonis, Cke. Grev. vi. p De lakves of on capitatum, ‘and (: _monanthagynt, 8. 

Oct., 1881; Croton psis linearis, La Salle Co., Sept., 
B. Seymour. 
AXcrpium pIceNTR», 

i ntire pttyPo phyllous; ecidia uniformly and agra pupsamersec’ eS Ee Suriace, rather nent, border regularly thin, formly ‘an ogee oF : inet fe firm ; spores pe bclche m ahi mg A gods 
minutely tuberculate, 10-13 by 11-16 #; spermogon Pech distant in a single row on the margin of the leaf, seadie ro April 

On Dicentra sicsallacics Central and Southern Tllinois, Pp 
and May, 1882. 4. B. Seymo our. + 
cme ONOBRYCHIDIS. 

h- 
Hy Ypophyllons ; spots distinct or eeenent, somewhat effused, aay ypu brown; wcidia subcircinate, crowded, shor border sienlab ge h ss thin) studded varsel y diseotted - spores subglobose or Diiptical, coerpore a rmogonia with low, obtuse tubercules sometimes united in ridges, 19-24 cok reddish- Monet in the center of spots mostly on the upper surface, - 

On mn Onobrychis, La Salle Co., Ill., June 20, 1882. 
AR. Seym . 

hic DIODLE. 

UyPophyll and rarely lower leaves ; spots ng 

poet reenish- been =e Ye cotpedons little irregular clu sters, § small, 

order Tittle or not Fae at. recurved; spores subglobose or elliptical, cpiapore 
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rather ea Roberenlae, oe 21 by 21-30 ee: Rogie hs etre rather s, scat 
tered, abov und on many of the 

On Diodia eres Joka Co., TL , May, 1882. A. B, Seymour 
set Sie 
Hyp S; xc igi bs anifeventy ri hale over the leaf, mostly some 

densely Recdded. rather large, somewhat prominent, the recurved border wide 

conspicnously thberoulaie These 18-22”; spermogonia numerous, unio’ 
cattered over both surfaces of the leaf, reddish- eink 

On Myogotis verna, Cobden, Ill., April, 1882. A. B. Sey 
The disiribution of the seidia i is decidedly different from t 

of 4. asperifolii, Pers., as described, as well as from the sped 
mens at band, and similarly different from those named 4. lycop- 
sidis, Desv., Ei. lithospermi, Thum., and 42. symphyti, Tham 
The three last are made synonyms of the first by Winter, and al 
are said to be the wcidia of Puccinia rubigo-vere. 

The latter is common in Illinois in wide areas where Ms 08 
tis does not occur, and no other species of Borraginacez ha 
observed sige with eidium. 

Ecipium Seige DIS. 
ogcenous; x2ci cee niformly, usually dgneel? distributed in ae 

the leaf-surfac a age soon becoming pul ent; sp m spo 
or eer: ite angular, epispore rather thick, obscurely ebeHaes 
by 15-2 sper mogonia very abundant, hypophyllous, scattered over ex! 

_ patches with or without ecidia; comparatiy arge, honey yellow 
= On  PivoalG viatton, 7} ban na, Ill., May 30, 1879. T. J. Bu 
There is an Heidium solani, Mont. (Flora Chile 8. 3 
which no further information can be had 

Ecrprum — TONOPSIDIS, : 
! Hypogen us, occurring upon the cotyledons, and less commonly upoa ! 
sncchean and Hower leaves; spots dis stinet, dark colored, the bree Ye 
soon yellow, wcidia not nu merous, irregularly cleateret, short cra pant Coates divided sad widely s dium 

irregular, mostly elliptical, épispore rather thick, rabereniat 12 
ogonia very few, scattered 2 ibe ve 

. iy pea Pnotogopeis linearis, Johnson Co., a$ May, 1882 

ZEcwwrumM TR 
Hyp pophy anaes Spots distinct or somewhat confluent, circular effused, lowish ; xcidia den sely 3 aggregated around a free central c ircular 8 tim ‘ es with a more or low at 

ve tetog thin, thgsdea soon 

th Siren very thin, sm 24 yu spermogonia. very 3 
rat er ‘Proniivent, ‘at Mae , central, on ok a of le af. 

On rhs gua Pine Hills, Union Co., Ill. 4 24, 1882. “A Re Seymo 
a iffers from _E eanseallen ice in the more fragile and fu; 

feeldia, and in the smooth, very much thinner epispore- 
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ADDITIONAL SPECIES BY A. B. SEYMOUR. 
Pucecrnia R ek NOULI. ‘ 

. inonene, ae ee epiphyllous; sori irregula We associated 
olten crowd ed No scarcely confluent, occupying large areas or the 

ir 

a Ranunculus ee Riverside, Ill., near Chitago, June 2, 
1883. J. © Arthu 

: E The little warts of the epispore are scarcely visible in soaked 
: Specimens. The teleutospores sometimes germinate in the sorus 

in June, One-celled specimens are not uncommon, and some 
vary widely from the described type. 

. gaa CONOCI 
If. and IIT, Most hypoph Hows ae small, purple, often confluent 

é over large areas, becom i melon y - red, sparse or very numerously as- 
——-80ciated, not ofte ,u dtagel Pemasaie leutoso e 

dish-brown;, uredospores subglobose to oval, sharply echinulate, 18-25 #; te teleu- 

tospores broadly oval, little constricted; ends rounded, wall thick, warty, 27 rd S 

2-42 1 ; fae ol taped hyaline, firm, crooked, very long, about three timesthe | 
length Bes 

' On ee of Conoclinium colestinum, Pine Hills, Union Co., 
z Ill., Sept. 11, 1882. aa tarle 

This is bp centauree, DC. of Berkeley’ s Notices of North 

American Fungi, Grev. ie p. 53, as ascertained by examina- 

tion of the original specimen in Herb. Curtis, but differs from 
authentic eee eres this name in various exsiceati. 
Se. CE algae on 

ats d Satinct. brown, searcely thickened ; we cidia "pt ely 

irregularly crow, shi ort, the sttong ly recurved narrow border abrupt fine y 

i vided; spores lar e, subglobose o or “elliptical, tet 2 very thick, very oi 

i ghened, 28-36 by 33-43 spermogonia scattere 

June, 1 tat JD. dri; “Quine, Ii July, 1883, CA. 
ed: 
all, yellowish, more 0 

eee ven ae sori DRANGE®, ai tenon ye sy oe "produced on pedicels 

minntely tuberculate, 12-18 by 16-24 4 

an Hydrangea arborescens, This name is attached to speci- 
mens in ne Curtis Herbarium, and published in Curtis’s Cat. 

Plts. N. Ca » p- 122, without leseription The spgeimens from 

he: doseription is taken were collected by Mr. F. Le 
‘arle, Sean Oct. 13, 1879, and determined by Saeed ae 

val, 



192 BOTANICAL GAZETTE. 

GENERAL NOTES. : 
New Silphium from Tennessee—Srmpnium BRACHIATUM. 2. sp— 

Stem 3 to 5 feet high, square, smooth and glaucous: leaves all opposite; lower 
short petioled, gradually attenuate from a dilated, truncate or subhastate base, 
slightly decurrent on the short ciliate petiole, roughened on the upper side, : 
smooth on the lower, except the principal veins, which are slightly hirsute, It en 
regularly and repandly dentate, 4 to 6 inches long, thin and glaucous green; UP- 
permost sessile, ovate-lanceolate, ciliate on the margin: heads solitary on slen- 
der peduncles: involucre of about 15 or 16 foliaceous subsquarrose ovate scales = 

rays about eight, } inch long: receptacle 1 inch high: akenes nearly orbicular, | 

narrowly winged and slightly notched at the apex. ue 
Collected July 14th, 1867, on the western slope of the Cumberland Moun- : 

tains, one mile from the railroad tunnel at Cowan, Tennessee. . 
The species is very distinct and apparently plentiful in the locality, bat 

has never been observed by me in any other part of the State. The only specl- a 
mens now in collections are in the herbaria of Prof. J. W. Chickering and Pe : Lester F. Ward, of Washington, and Mr. Wm. M. Canby, at Wilmington, t : 
which gentlemen I gave specimens at the meeting of the A. A. A. S. at Nash- | 

ville in 1877, under the spurious name‘S. perfoliatum, var. One specimen J have : 
recently sent to Dr, Gray, not finding it described in his recent volume 0D er i 
omposite, and he expressed his regret that I had not sooner called hig 

attention to the existence of this species.—A. Gattincer, M. D., Nashville, 
enn. 

= 
Cynoglossum grande, Dougl.—This species has a long-peduneled a ts 

florescence, terminating a leafy stem. The bracts of the panicle are S™” 
ingly all wanting; but they are really present in the shape of large leave 
By the coalescence of the branches to the stem and to each other, the false Ta : 
cemes are carried far away from the leaves to which they belong. That pants 
the case is seen best early in spring, when the leaves and flower-buds are closel¥ 
together. At that time the lower leaves have buds or undeveloped br: anches ; 

_ their axils, while four to six of the upper ones are perfectly empty. ae 
above each empty axil, and not far away from it, there is a cluster of flower” 
buds; the lowest above the first empty leaf, the next cluster above the second — i 
of these leaves, and so on to the last leaf or bract. The first of the false™® 
cemes is often few-flowered or rudimentary, and then it remains low down oF 
the peduncle, or among the leaves, sometimes nearly in the axil of its leaf sag 
or occasionally more, of the upper racemes are without bracts. —W- N. Suse 
DORF, White Salmon, Wash. Ter. 

ee 
_ Campanula and Specularia,—Referring to p. 149 and p. 176 of ik ee ZETTE, we offer a brief rejoinder to Mr. James’s reply to a curt criticism, * 

making of a needless synonym upon a misunder 
Mr. James calied our Campanula Americana by the 08 

Y vee ereana, on the ground of ils having “ rotate, erect and sesst'¢™ co 
rs" “while all the genuine Campanulas have bell-shaped, drooping sik 
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celled flowers.” Upon which we remarked, in passsing ,that it would seem from 

this that the original Canterbury Bell is no longer a Campanula. Mr. James is 

unable to understand this, and the reader of his reply may say the same if he 
fails to notice that in repeating the criticised statement above quoted he has 
left out the word “drooping.” Our point was that the flowers of Campanula 
Medium are erect in anthesis, and in that respect out of his character for Cam- 

panula, But, as we said before, a large number of Campanulas have erect flow- 

ers, some of which, as in C, Medium, are inclined or recurved on their peduncle 

or pedicel after anthesis, and some not. As “ Wood’s Botanist and Florist -.... 

distinctly states that in Canterbury Bells the flowers are bell-shaped, it would 
therefore come under Cwmpanula as I have stated it ”—i. e. under the altered 

statement. So it would if it had the rotate cous of C. planiflora or the sub- 

rotate corolla of some other species, or the quite erect peduncle or the sessile 

flowers of certain other 
But the gist of our criticism was that the flowers are not erect in C. Amer- 

icana. Mr, James replies that in his experience “they are erect, at least in op- 

sition to drooping.” Next summer, when he lpoks up the plant i in blossom, he 

will probably find that, while the capsule is erect, the flowers in anthesis are so 

placed that the flat face of the corolla is parallel with the vertical axis of in- 

florescence 

S Lastly, if there are plenty of species of Campanula with sessile and mokete 

pig there is all the more reason for the union of the two genera into one,” 

tr. James thinks. A third course might be taken, namely, to let them alone 

Upon 8 characters which botanists have recognized. 

Main es.—A forty-mile stage ride through the more thinly settled 

portion of ine iad Maine, during the past sileanngnits exhibited one botan- 

ical phenomenon of eee’ interest and beauty. 

were riding along the banks of the Canabassett river, a noisy, little 

ust wait, So in a few miles I will show you the biggest 
ever yous 

Before oe we came to a tract of some 4,000 acres, over which lumbering 
‘Operations had been carried on some years ago, leaving a tangled mass of limbs 

and underbrush. 
On June 8th, of the present year, a fire broke out and swept over this entire 

tract, lasting for two weeks, and bone with such fury that it was almost im- 

Possible for the stage to travel along the roa 
The driver ssid that the new vegetation beeen to start in three gies after 

the fire, and as we drove along, August 14th, our road passing t ugh this 
tract for four miles, the whole region as far as the eye could bei Sp over _ : 

and Valley, ridge and interval was one mass of ‘color from the “fireweed, 
Epilobium ee It looked, as one of the party said, as if the earth were 

®overed four or five feet deep with a fall of pink snow. The sight was one 
never to be ze ne tien: 

Now comes the query, “ Where did the plants come from?” The region 
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had been thoroughly burned over two months before, so that but ‘he dri 
vegetation had survived; the seeds are very light and feathery, and the driv 
had noticed none in the previous years. 

Several albino clumps were noticed, where a dozen stalks would have . 
pure te inflorescence, but with no other peculiarity to be detected. 

nat Linn Piaa twenty miles farther in the woods, were seen a pam 
ber of ae Abies nigra, from which, at twenty feet or more from the a 
one branch had gotten the better of all the others, and making a saeallel with 
curve upwards, with a diameter of several inches, Was running up paralle 
the main stem, although the terminal bud did not seem to have been injur 

J. W. CuickEerinoG, Jr., Washington, D.C. 

Wild Fruits in Boston Markets.—The fruit of Prunus serotina is soldi in 
the Boston markets to a considerable extent in seasons when it is plenty. 

mans and Italians make excursions _ the city, and pick the fruit oe 
in copses and pastures. Wild che ries were not abundant this year, an Th amount sold probably fell sinideeably short of one hundred bushels. 
sold for $3.00 per bushel. ‘The cherries are used for flavoring rum and br 
being added to the liquor whole. 

a he grapes of Vitis Labrusea are eae used for jellies. This year oe 
Were scarce, and they sold for two and three cents per pound. At one time sale 
brought more in the market than Concords. Probably about two hundred b 
els were handled this year. 

intact, ee The sweet little berries of Physalis — L., with their calyxes 
are selling at present (Oct. 22), for $1. 00 per peck. They are known in mat 

The berries are made into preserves. ‘Strawberry tomato” is a. name wh 

properly belongs to the ornamental Ph) na Alkekengi. I believe, as @ 
knew the Physalis fruit as “ ground cherr 

The fruit si Berberis vulgaris is one ae the commonest of small f 
Faneuil Hall market. On nearly all the hills of Eastern Masses 

barberry has run wild and the berries are in most places harvested onan 
_ The pretty berries ake attractive garnishes, and they are highly pr 
yplesles They bring about fifteen cents per quart.—L,. H. BarLey, Si. 

Oospores of Cystopus in Capsella.—Mr. Horace Stafford first of 

terward several other members of the same class in Purdue oie 
studying Cirstopus candidus lately, found abundant oogonia and anth 
the upper parts of the stem and floral organs of Capsella. The oogoate 
all stages of development, many of them containing mature age ¢ 

low says (Bor, Gaz » VIEL, 385): “I have not seen oospore in these 
{Cupsella and Lepidiun) j in this country,” and I am a aware “ae any one 
has seen oie : fore.—C, R. B. : 

esults were obtained at Heatly the same time in the b 
The s 

Isborstory of of Wabash College ood. M. C. 
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Carya myristice formis, Nutt., occurs in the Red River Valley as far as 

the Arkansas boundary, and probably considerably farther up the river. North 

It is known among the people of that region as Blasted Pecan, The nuts in dry- 

ing split open at one end (usually), and are easily opened by means of the blade 

Manual of the Mossesof N. Am.'—In the Sept. number of the BorantcaL 

Gazerrr, Mr, Eug. A. Rau has published for species of mosses an enumeration 

of localities which have not been mentioned in the Manual of the Mosses of 

North America. A detailed enumeration of the localities cited by collectors 

thelistegum, C. M., Florida. Aust. Musci. App. Suppl. N. 505, 1. homalostegium 

C. M., Alabama, Mohr. H. occidentale, 8. & L,, Oregon, Hall., Trichostomum ma- 

: eranella Canadensis, Mitt. British America, Macoun., Dieranum areticum, Sc’ 

Greenland, Labrador, Yetraplodon mnioides vars. Adamsianus and carifolius, Arctic 

Regions. Of the above species Hypnum homalostegium and Trichost nae? 

fegium have not been found within the limits of North America. 

. - Mohr’s information the specimens communicated formerly as 

ave ged Mexican specimens collected ! an a 

2 with those found around Mobile. Dicranum Richardsont, iHook, is a 

‘Sead m of Cynodontium virens,Schp. Dieranella Cunadensis, meaning Cynodontium 

wie sre Mitt. is Dichodontium Canadense, of the Manual. Tetraploden mnioides 

s - carifolius is of no account as a variety. It isincluded in the cited synonym 

mum urceolatum. Di arcticum, considered by Bruch and Wilson as 

: “hee D. Starkii, might have been mentioned though not deseribed in the 

Le dlaliags eal of the Synopsis of Schimper, and Hypnum thelistegum, C. M. (not 

a a si 2 Austro-American type, and no specimen of it cou 

Bostik, . ition is still to be ascertained. I owe to ‘Mr. Je Donnell 

“1, to whom the discovery of the moss is credited, a set of his specimens 
ts 

there 
A fore, really forgotten in the manual, and that by an unaccountable over- 

sight, j 
: 

shec : oes occidewtale, Sull, & Lesq, and this, under about nine hundred 

the ge ‘escribed, do not indicate carelessness in the preparation of the 

2 "fitch being one originally determined by myself.— Leo LesquEREUX, Co- 

mous, O., Oct, 7th, 1884 
ne 

i 
eal Ltaed 

de 
. Eager to Tipe eee

 ae 

Th ae : in ana : 

= hae wded out of the last No., for which it was prepared. 

of the Red river it extends into the foot hills of the Paleozoic region, and is — 

e a pocket knife placed in the cleft. The kernel, though small, is of excellent ie 

avor, 
i 

According to 
found in Ala- — 

by himself in Mexico, and casually — 

found j ; 
: 

1 . in Florida ; but the species is not represented in the lot. The only species, — 

f the work, ‘ 



' 
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Dioclea Boykinii, Gray, was found in full bloom two years age Me : 
county, Arkansas, the last of J uly. The legumes were quite RE di: lak concluded this was its usual time. of flowering. From observations a pA 
season we conclude that it sometimes begins flowering as early ee the nt we | June. We would say from June to August is the period of this mage . Bey : were unable to visit the Drew county locality this season, but the a Lit: ie found in abundance as far north in Arkansas as the line of the eee vhs 
tle Rock R. R., on the border of Grand Prairie near Devall’s Bluff. se Tae 
had nearly all fallen by the middle of July (only a few at ig uk 
racemes being left), and many of the pods mature. The plant o er: ne twenty feet high, and the leaves sometimes are eight inches in diam ar ra 
broader than long. The racemes are occasionally seven feet long, 4 numerous blossoms, but few of which produce legumes. 

Entirely sterile Ticekies are abundant, and but few pods are devel cae 
the fertile ones. We did not notice a single raceme where all the pe 

The pods usually contain but few peas, which are Bae foie 
er by a membranous partition, and are about two-thirds as 

. 

| tate. 
river, and probably occurs throughout the east and south part of the er ial 

‘ F, L. Harvey, Fayetteville, 

EDITORIAL NOTES. 
Foorr’s Leisure Hour for October opens with a poetical extract dedicated 

to the Botanical Club. 
: Pers Dr. E. P. N, Fournter, best known for his work on the Mexican flor died in Paris lately, at the age of fifty. 

Dr. W. G. Fartow has been granted a year’s vacation, and will | to the Southwest ‘to recuperate his health. 
BuLterin No, 4, of the same Division, is devoted to a continuation . . investigation of the Composition of American wheat and corn. ee Scrence Recorp has suspended publication with the completion 0° ©” — second volume. It was an excellent journal, and we regret its Joss. we ‘ 1 tion 
THE TITLE of Dr, Sturtevant’s paper before the American Associa the “Influence ; : iven 1D of Insolation upon Vegetation,” and not insulation, a8 SIV i ws ir our lastissue. It dealt with the relation of certain solar influences to a of growth. 
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Dr, CuristrAN Luerssen has been called to the professorship of botany 
at the Forstakademie in Eberswald, to succeed Prof. Dr. Brefeld, who goes to 
Miinster. 

Pror. Dr. Encurr, of Kiel, has been appointed professor of botany and 
director of the botanic garden at Breslau, as successor of Dr. Géppert, recently 
eceased. 

Dr. C. E, Bessry has accepted the position of professor of botany in the 
University of N ebraska, situated at Lincoln, Neb., and has already entered upon 

is duties. 

“Tue Boranrca CLUB was a noticeable feature of the American Associ- 

ation, and the perfection and compactness of its organization called forth much 
favorable comment,” says the American Naturalist. 

Dr. Cuartes TunAsne, of Paris, died on August 21, in the 68th year of 

He illustrated many of the botanical: works of L. R. Tulasne, chief 

among them being the sumptuous work on fungi, Selecta fungorum carpologia. 

INDIA INK, owing to the readiness with which it stays in suspension and 
the absence of all deleterious qualities, is specially adapted to use in studying 

the movements of the lower thallophytes. Attention has recently been called 

to it by M. Léo Ewera. ; : 

. B. Prowriaur has published a list of the fungi of Norfolk, Eng- 
land, which reaches over 1,500 species, a very large number for one county. 
636 of these are Hymenomycetes, 376 Pyrenomycetes, and 85 Uredinew. Specific 

names are used without capitals. ' ; 

BuLLerin No. 3, of the Chemical Division of the department of peer’ 
tureon the “ Northern Sugar Industry,” contains three very poor figures, which, 

it is alleged, show the cell-structure of the stalk, leaf and seed of the sorghum 

plant. The figures are better for what they are than for what they claim to be. 

Prorrssor W. TRELEASE has given a statemetit in Psyche, for September, 

by entomologists to be galls of some cecidomyid larva, generally Cecidomyta 

carbonifera O. S., and has come to the conclusion that they are due to the joint 

influence of the fungus and insect. : 
HE AMERICAN MICROSCOPE is not an instrument for research, that is, not 

for convenient every-day use. The American manufacturers make instruments 

_fer the so-called microscopists, those who are willing to pay a fancy price for 
fancy article. One of the prominent makers of the country told the writer, not 

long Since, that he was working to establish a reputation, and could not afford to 

e otuice the « cheap ” leateumeni desired by some workers. Until the make > 
“sume a different attitude the showing made in the last Science Record, which 
Bives a list of thirty-one prominent investigators, twenty-three of whom use for- 

Gh Microscopes, mostly Zeiss and Hartnack, is not likely to be materially 
changed, , 
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HE FACILITIES FOR BOTANICAL INSTRUCTION at Harvard have recently 

been increased by the appropriation of the first floor of Harvard Hall together 
with rooms for constant temperature and studies in light to the use of the de- 

partment of vegetable physiology and histology. The former rooms at the 

Botanic Garden are reserved for the economic and systematic work which 

comes in the spring term. The eryptogamic department has excellent quarters: 

at the Museum of Comparative Anatomy. 

Pror. M. SraKer, state veterinarian of Iowa, and professor in the Towa 

Agricultural College, has been studying a new disease among horses of the Mis- 

souri valley. In mild cases of the disease the animals lose vigor, and after 

ome weeks die, but in more violent cases they become wild and nomena 

_ or pass into a stupor and live but a short time. The cause was traced to the eat 

of Crotalaria sagittalis, L.., a not distant relative of the famous “loco weed, ” As 

tragalus mollissimus, Torr. The disease is named crotalism. 

THE CONTROVERSY on the relation of cluster- -cups or ecidia to rusts, 

cially those on grasses, which has been caried on with much fervor in ‘Englan 
between Mr. W. G. Smith and Dr: M. C. Cooke on the one hand, and Mr. Plo 

of the waters. No botanist of note in this country advocates the antonomy | 
Aiidium and Restelia, although most of them believe it best to keep them sep- 

arate in our catalogues until their exact relationships have been determined 4 
cultures. Dr. Farlow is cited on both sides of the question, but no one who 

knows how thoroughly progressive although cautious he is, could for a 

ae IS HARDLY NECESSARY to make any announcement eoncerning the 
zerre for 1885. It is sufficient to say that it will be continued yor ee 

‘ tures will be added, but they will recommend themselves as they seal 

The rapidly erates departm e: 

ological and. cryptogamic botany will receive their full share ot va ia 
while systematic work in the higher groups will probably yet hold th 
tion of the greater number of our readers. W. d ask that our su? 

_ act as our agents, not that mone may be made, but that the Gaceris 
-taake still — advances in usefulness. 
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CURRENT LITERATURE. 

ids of ed Paha a popular Monograph. By Henry Baldwin. 8 Yo. 
oF ule Nev -* ork. reg Pele: sje 

e years “a bowing - 

Baldwin given 
Tt would not. tions a ‘sal ex 

have made the book less papal 2 aan would lave re 
esting to the botanists who a ve (?) reading 

_ land certainly contains more ers o i 
Uni rty sev i 

n 
plete bibliography a nd good indexes make the b 
more esp pecially New Ragten® pokeates - The figures, pins 9a de 
author’s dr: uwings, are all good, and many of them excellen ni 

i Sante of the Nor ? American Hepatic: North of M exico. By Lucien — 
M. tes vod, es DP p. 133. Bulletin of ihe Illinois: fate Labora tor 
of N carat His ee 
To. those aed are acquainted with Dr. Underwood’s previous volume, o 

“Our Native Ferns and their Allies,” which has bronght the author much de-— 
pipes credit for its careful and able preparation, it wi no surprise to fi 

se . Under 
r r 

t eretofore published from the region name ee" 

. tempt to describe new species, “ believing that too many haye already 
“scribed from insufficient data.” How many difficulties he met in Sept 6 
€striptions of the arcedly pe bliss so no one e know s so fully « 
erwood 

od oo 

ie 

g m 

ggraphy systematic wor Finally, let botatiels rejoice that there isone 

‘eae a bsg Teas enlightened enough So pport a State Laboratory of Pere oe 

ae Pie = nd Bacorim, Now orphologie und Biologie der pike ae und Bacterien. Von — 
Tig. oe. Wilhelm’ Engehnenne ae 1884. 8vo. 558 pp. 196 — 

‘ S 
origin nal work, writt 1865, was entitled “ Morphologie und p hy- 

ilze, “asl ten u nd a and contained but 316 } din 

hog of of tie, fn which the lichens are absorbed in t e fungi, and nd the new ae 

addled. but ren more om table of contents, showing a won- 2 
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onbege revolution and expansion in all that pertains to cupid and classifica- 

The comprehensive statement of a subject by a een is invaluable 

to thos was have passed the threshold of the study; a and such we have in the 

ork ating us. It is aconcise presentation of the pri neipal facts, and a clear 

and critical discussion of their pitlog. Such fonee as the st recognition of 
i : Be : 

e of 

inology, appelatien in the Ustilaginew, the relation of the parasite to the h 

form-genera in bacteria, and pathological bacteria, are replete with interest an 

aston; limited space does not permit the —— fas a longer list. 
The author has placed all the best known grou ps in an —<— Ascomy- 

peble series beginning with Peronosporee and passing through oo 
«, Mucorint, Ento lee a ewe a I Ascomycetes to the Uredin The np y 
ne n Chytridi stulaginec, “esbamaiy ada and ‘Basthoweiet are treated as 
outlying groups related to the higher for ai- 

The is so age ud authoritative that no investigator can 
ford to ioinin ignorant of its ¢ 

Das Botanische Practice as Eawaye Strasburger. Gustav Fisher. 
Jena, 1884. 8vo. 664 pp. 182 Illus 

Some idea of the importance of oe work has mpeeny been presented in the 
August number of the Gazerrr, It aims to give a very full course in eer 
sential features of the minute and gross anatomy to both t 
beginner and the advanced stud 

nen mt sections, ae ree Rind ba wi Sy 

Pa sta an a e 
edge of the m eee of sructire 

ha x 
saad adapted a8 indivi idual sth sob ea ae ‘language i is not too great an st 

ment, for bose “am shipscuuaaed copious index, such a rarity in Germae 
ooiks, is of much : 

Diseases of Field and “ota Crops, chiefly such as are caused by fungi.  Bhidee le 
eens G. Smith, F.L. 8. “Macmilian & Co. London, 1884. 12mo. 358 pe » 

This work is timely, and deserving of attention. We have ha d pees a works of all grades on the sky insect foes, but this is the first roc 
brian ef ep on fungous ns ick he : 

Sep ae 
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origin to this cause is not usually well understood, or it may be not suspected ; 
and the fungi themselves are minute and obscure , are pec in thelr attacks, 
and difficult of control. Although the annual loss 

* ‘The topics treated are the diseases of potatoes and onions, rust and sails of 
grain, mildew and other eesecoe: of Bi , ergot, eek a in fbngs oie” and cab- 
bage, ‘mildew of peas, lettuce and tu 
few, like the clove 

ay f=] a pS) wee ° Ss m — 

a good deal of that ee known i in America as Pegs 

ject elsewhere in this s journal. bi chapter on the passive state of the po- 
tato disease also needs critical siftin re 
The Agricultural j sited 8 tes. By Dr. George Vasey. Also, The Olenicl Compaction of American Gram By Clifford Richardson. Depart 
ment of Ageloulturs, 1884 bulk 

Pe Dr. Vasey has a a good thing for lager ires in publishing ora y : 
pamphlet. There e nearly 150 pages of te d 120 nee in 

a sa ultural grasses. It d ee a 0 : nats observer co aid ees f : this Sainanlet least a general — = 

. grasses ngs him. The plates will re than the text, nary : help him eed 
that, simplified as it has been, is unavoidably tacladisals although a goo a 

thei ro ry may enable vs to spell their way thr ic pits rises 
Montana, and the Rocky Mountain regi a more con way : 

other sections of our c untry, give additional interest. Mr Richardson's sb 
1S given in a tabulated form, and has a very direct bearin n the successiu 
cultivation of g ere can be no doubt that “h means armers 

will be | gs scientific knowledge of the ‘rata they chiefly cultivate, 
e leeleot whic ust have its influence in improved met s, and may act 

ii sant ard against much of the unutterable “ectentific” bosh 

certain agricultural papers. eee 

n Medicinal Plants: An illustrated and descriptive guide, ete. By Charies 

Ispangh, M, D. patie & Tafel, New York; Philadelphia. Nos. 1 

published ose 
America 
Mt Mil 

's is a very elaborate work, being issued in loose sheets ca Ne is meant to represent the American plants used as hom et ery The plants are all drawn by the author in situ, and are pure at 
. _ ch ains six speci asa ale ae ractiti jonert not. yi sed. The principal object lag a rstand its Only “to sree fresh material within Geir teich; but nie te Bove 



oa preparation and speleriany a denine which is very well met in thee 
Sa laale. pone shee 

einai at Am. Flora: An address to the Botanists of the 
S., at Montreal ; read August 29. From the Am. Jour. of Sci. 38. 323-08 

Dr. Gray’s master ly address a peroneal has piesa: Fag aye 
botanists, at least it ought to be, and no notice here can make 
—— A Aaron t of greatest ares ah us all, ceed by 0 one a mat 

- This paper is iMustrated jal w ribes the sani “Ea 
Sixteen species Ey Aika feet of them being 
of the Flora cg ie and Prel 

the i ‘Mian hay A si oe too 
in this number, but ft psa be more 7 Willi noticed in the next. 



feet a e, 

NICAL GAZETTE, 1885. TA 

CAREX. BAILEY ON 



B TANICAL GAZETTE. 
Vou. X. JANUARY 1885. : No. 1. 

Notes on Carex,—Ill. 

(WITH PLATE.) 

BY L. H. BAILEY, JR. 

“1. CAREX NERVINA, n. sp., connecting the groups Fwtide 
and Vulpine : Culm flat and weak, smooth, striate, about 18 
Inches high from a woody root; leaves ample, broad, striate 

scale; achenium oval (Figs. 6 and 7).—Summit Camp, Cali- 

and strongly nerved perigynium. The perigynium is somewhat 
like that of C. sey iM the specimens I have examined the 
spikes, of which the head is composed, are compound at the base, 

spike is staminate, and the two or three pistillate flowers appear 
48 if borne in the center of a continuous staminate spike. 
age: AREX MURICATA, L., var. CONFIXA, 0. var. Dif- 
+ "ig the usual forms of the species in its very slender and 
peg prolonged culms (which are 1 to 23 feet high), and its 
: *' or oblong continuous head of spikes, and in an habitually 
arrower perigynium.—C. Hoodii of authors, not Boott. N. 

oming (C. OC. Parry, 281); Wahsatch Mts., Utah (Watson 
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forms may pass. It also approaches forms of C. cephaloidea. 
', Hoodii, as 1 understand the species, is characterized by its 

much stouter culms, its much heavier, browner and more com- 
pact heads which are made up of many-flowered, chaffy, linear 

or ovate more or less pointed spikes, and more upright perigynl@ 
which are covered by the large scales. The brown-and-green 
and truncate characters of the spikes, and the spreading, green- 
ish perigynia of the var. confiza are not found in C. Hoodit in 
the few specimens I have seen of that species. C. Hoodii oceurs 
in California, Oregon and Kamtschatka. 

was extended to “California, Trubner [Thurber ?]. One 
Douglas, Nuttall, Hinds.” The Carices collected by Dr. J. *® 

Boott, and his determinations, with the other determinations ee 

Reports. (. decidua is there given as occurring in “ Mountains 
d’s 

A part of the specimens are unripe; the remalme™ — 
data, W. Boott. The specimens a the other sheehy 

from “ Sierra Nevada (Duffield’s Ranch),” are entirely too young 
to be determined. Evide i ; i re heed 
mixed. If the collection contained ©, decidua it “ 

fo res epee = A i 
Pag os rs Herb. Bentham,” and’ labelled C. Cot i“ 
ay, 1 ‘ , : +3 ‘ ie BPC a ae 

snater' ] : Tir abs dt (Figs. 1-5). ane Cdeides 

given by Dr. Boott,and they are no doubt a part of the speetmen® a 
ferred to that Species in the Illustrations. These spect ae : 
the only ones I know from North America, I have an! $ ; 
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ture and depauperate specimen from Terra del Fuego, named by 
Dr. Boott, but it affords little aid in the determination of the 
species. Its perigynium is almost identical with that of C. nudata. 
There are no mature South American specimens of C. decidua in 
Herb. Gray, although a specimen from ‘“Extra-tropical South 

specie 
C. nudata, W. Boott, Bot. Cal I, 241, is distinguished from 

C. vulgaris by its fibrillose sheaths and deciduous perigynia, and from both that species and C. decidua by its long, thin, finely 
punctate and lightly nerved perigynium, which is empty in t 
"Upper half. Its spikes are much more slender than in C. decidua, 
and with the present material it appears distinct enough from 
that ambiguous species. 

Greenland species, occurs in Colorado. It is 607 Hall and Har- 
bour, the ©, paucifiora of Porter and Coulter’s Flora of Colo- 

tate 

of the spike. These characters are strongly marked in specimens 
peich I have from Terra del Fuego, but they do not appear in 
Hall and Harbour’s specimens. Olney, in his notes which ac- 

fuPanied the fourth fasciculus of his Exsiccate, Beenie re- 

atte Hall and Harbour’s specimens to C. microglochin. The 

arg is very much like C. paueiflora, and likely to be con- 

is quae’ with it,although the principal distinguishing character 
onensive and infallible. The orifice of the mature perigynium 
of C- paucifiora is tightly closed by the stif'and persistent style;, that 
% ©. mieroglochin by a stif’ racheola which springs from the in- 
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side of the perigynium beneath the achenium. A careful dissec- 

tion of the perigynium at once reveals this distinction. ¢. mi: 

croglochin is also smaller than OC. pauciflora, the perigynium Is 

less spindle-shaped and more strongly reflexed. Hall and 
bour’s specimens are larger than the European and Greenland 
specimens, and it was probably due to this fact that Dr. Boot 
referred them to the very similar C. oligantha. I do not know 

that C. pauciflora occurs in the United States west of the Mis- 

sissippi, but Drummond collected it in the Rocky Mountains of 

ritish America. ‘ 
5. CAREX GLoBosa, C. umBELLATA and C. Rossi have 

been endlessly cunfounded at the West. After a careful study 

of many specimens from all parts of the West, the following — 
characters appear to be genéral and decisive: 

C. eLososa, Boott, Trans. Lin. Soc. XX, 125. Rootstock 
woody, mostly perpendicuiar, or nearly so; culm one, slender, 
angled and scabrous, 6 to 12 inches high; leaves many, broad (2 
lines wide), upright, mostly flat or flattish, usually exceeding the 

culms ; staminate spike $ to 1 inch long, conspicuous; pistillate spikes 

usually several, 2 to 8 flowered, the upper one borne at or near 

base of the staminate spike, the remainder on very slender radical or 
sub-radical peduncles; perigynium pear shaped (rarely nearly & 
liptic) very gradually tapering from a rounded summit into astipitate 

very strongly-nerved base, sparsely hirsute, the short, straight bed 
slightly toothed.—California ; Nuttall; Bolander, Nos. 20, 220 
and 6196; Brewer, No. 303. ‘ 

C. uMBELLATA, Schk. Riedgr. II, 75. Rootstock: mostly 
and con- 

more 

perigynium globose elliptic, more or less flattened, nerveless % 
nearly so, tightly enclosing the achenium, clothed with sparse," 
hairs (rarely smooth), margined by two prominent ridges WN" 
terminate in a flattened, sharply cut beak as long a8 the toe 
—Frequent on dry, sandy soil throughout the Northern States@ 
of the Mississippi and northwestward to the Rocky Mount” 
of British America ; also in Indian Territory. “1 ghortet 

Var. BREVIROsTRIs, Boott, Ilustr. 11, 99. Beak much 8 3. 

and minutely toothed, the perigynium rounder or somewhat °° 



BOTANICAL GAZETTE. 207 

. Col., and Mogollon Mountains, New Mexico(Rev E. L. Greene); 
Cisco, Cal. (Dr. A. Kellogg); Plumas Co., Cal. (Mrs. R. M. 
Austin). 

sided.—Rocky Mountains of British America; near Golden City, 
Rev £. 

C. Nov #-ANnGLim, Schw. An. Tab. More or less cespitose ; 
culms few, very slender, often reclining; leaves narrow, weak, com- 
monly as long or louger than the culms; staminate spike } ineh 
or less long, often inconspicuous; pistillate spikes small (3 to 8- 
flowered), more or less globular, some ‘of the lower on radical 
peduncles, the upper one, or two, close to the staminate spike and 
subtended by a narrow green bract as long or longer than itself; 
perigynium purple or very dark green, triangular or round 
obovoid, densely clothed with short hairs, the beak half or less the 
length of the body, stout and slightly toothed —Dry hills from 
Northern New England to Greenland and Alaska; also, in 
Washington Territory (1145. Brandegee, 1883), and in Eastern 

W Oregon (W OC. Cusick), and probably Hall’s No. 603 from Ore- 
on. 

_C. deflexa, Hornem , is the Greenland form of the species, dif- 
fering from the Southern form in its much smaller size, greater 

eva. It appears to me at present that the stiff and long culms, 

the globular and mostly many-flowered spikes and the muc 
rounder perigynium of C. pilulifera separately it specifically from 
C. Nowe Anglie. : 

Var. Rossrr. Culms and leaves firm and upright; the leaves 
often very strict and nearly always longer than the culms; pistillate 

Spikes 1 to 4-flowered, linear, upright, light colored; perigynia 
loosely alternate on a zigzag rachis, the flattened beak longer or 
shorter than the body, less hairy than in the species. —C. Rossii, 

tt in Hook. FI. Bor. Am. II, 222.—Colorado ( Vasey, 592 A, 
perhaps 592 ; Hall and Harbour, 620; Twin Lakes, 1058 Wolfe); 
Oregon (Cusick) ; New Mexico (889 Fendler) ; Utah, Cottonwood 
Cation (1260 Watson), and in the Rocky Mountains and Great 
~“8lns of British America (Drummond, Macoun). | : 

: Nove-Anglic, as outlined above, includes a wide variety 
of forms, but between which I can detect no distinguishing 

ters. 
0 

charac 
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6. Section Payiiostacuys, Carey, Gray’s Manual, may 
be defined as follows: Spikes androgynous, staminate above. 
Pistillate flowers few, often remote, usually on a more oF less 
zigzag rachis. Scales mostly prolonged and leaf like. eidete 
smooth or slightly hispid above, mostly tightly enclosing the 
perigynium, the beak, if any, straight. : bie 

nder this definition should be included six species, ee 
the type species exclusively American. These are CC. phy * a. 
tac ys, Meyer, multicaulis, Bailey, Geyeri, Boott, Steudelii, i 
Backii, Boott, Willdenovii, Schkuhr. These species naturally 

arrange themselves into two subordinate groups, which may 
characterized as follows: ; 

graph of N. meee thought that C’ Wilidenovii and its allies might properly ' ge . arated under the generic name Phyllostachys. Carey made — name a sectional one. , z a 
EXPLANATION OF Prat IIT.— Fig. 1, Carex decidua, Boott, from NO ae 

Coast (Hinds), about 3 natural size. Fig. 2, a perigynium. Fig. 3, ay about 
m. Fig. 4, same, side view. Fig. 5, scale. The details are enlarged ® : eight diameters. 

‘ henium- ig. 6, Head of Carex nervina, Bailey, Fig.7, perigynium. Fig. 8, ache 

The Menominee Iron Region and Its Flora.—l. 

BY 2. ¢. HILL. 

Wisconsin. In general, it takes a southeasterly direction, a 
enters Green Bay on its western side about half way betwee? © 
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WIs an inviting spot to one botanically or geologically inclined, 

the writer ordinarily took wallet and hammer, as well as the 

"New Flora of North America, Part First, p. 14. 
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Coe high a 
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rock studies and geological problems were many and deeply in- 
' teresting. 

To one tired of work in the school-room and city, and wish- 
ing for mental rest and change, yet not freedom from all 
occupation, but employment in some new direction, often the 
est of recreation, such spots can be highly recommended. 

Physically, the work can be made as hard as is wanted for the 
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To reach this region, a steamboat was taken at Chicago which, three days afterward, landed me at Escanaba, the principal ship- 
ping port for iron on Lake Michigan. It was long enough be- fore sunset on a July day to get quarters ina hotel and take a 
stroll in the adjoining woods. The flora, as far as it went, was’ so much like that at the head of the lake, long a familiar work 
ing ground, that one blindfolded and carried to the midst of it would have been puzzled to tell the difference of location, when — 
permitted to see it. There was less variety, something to be ex- : 

City, remarkable for the variety and number of species. The — 
mo point of difference was the presence of Pinus resinosa, and — : 

ly and the profusion of Cornus Canadensis and 
st 

Escanaba. Nea r 
from the 5th t . . is ae 
abundant whens a of June. Potentilla tridentata was equal a 
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where Pinus Banksiana was thickly coming in, supplanting P. 
resinosa. 

€ evening stroll proved of sufficient interest to induce a 
stay for another day at Escanaba, and take in a wider circuit, 
south and west of the town. The land is quite level, and soon 
becomes swampy, with low sand ridges interspersed. Among 
the more interesting plants noticed, and not seen at the south end 
of the lake, may be mentioned Carex trisperma, Dew., C. flava, 
L, (in place of which we have the allied C. Qderi, Ehrh ), abun- 
dant in the wet meadows, Eriophorum vaginatum, L., the first 

erally find that at first it was hardly recognized as the same 

ies. Some of the stems were seven inches high, with linear 
or lance-linear leaves, and the flowers nearly half an inch in dli- 
ameter (7-16 inch by measurement). Itis evidently var. interme- 
ag, Gray, but with larger flowers than indicated in the descrip- 

Hon in the Manual. Some mosses were gathered, among which 
Was Mnium serratum, Brid. 

George Bentham. 

wig? Zournal of Botany, for December, gives a short account 
ee (with portrait) of this very distinguished botanist. It is pre- 

ae by Mr. B. D Jackson, Secretary of the Linnean Society, 

“hl Mr. Bentham was President for 13 years (1861-1874). 

“tae ntham had one very great advantage in his life work, his 

hi oe family arrangements being such that he could devote 

u Mhole time systematically to the study of botany. The sali- 
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ent facts in the life of such a man should be known to botanists, 
and for this reason this reswne has been prepared. 

e was born at Stoke, a village near Portsmouth, on Septem- 

ber 22d, 1800. He was the second son of Sir Samuel Bentham, 

and in his early years (1805-1807) he resided in St. Petersburg, 
to which capital his father had been sent by the English Govern- 
ment, and where he acquired a knowledge of the Russian and 
Scandinavian languages. In 1807 the family returned to Eng- 

It was in Southern France that his attention was first turned 
to botany, a copy of DeCandolle’s Flore francaise accidentally 
falling into his hands. His methodical mind was at once struck 
by the analytical tables, and testing them with the first plant 
nota Salvia pratensis), his suecess in naming it encouraged further 
udy. 

‘ For a time he managed his father’s estate near Montpellier, 
his studies being quite varied, not, only plants, but insects an 
philosphy also occupying his attention, the-last under the influ- 
ance of John Stuart Mill, who was his father’s guest for some 
months. To his credit it should be said that his agricultural 
operations were very successful, but he took time from them 10 — 
botanize in the Pyrenees and the Cevennes. 

n 1826 the family returned to England, and Bentham el 
tered Lincoln’s Inn and read for the bar, until 1832, when at the 
death of his uncle he found himself master of a house, and bis — 
ar having died the year before, he entered into his indepe 

ynee. During these six years he worked incessantly. In 18 
he was elected Fellow of ‘the Linnean Soci n 1827 he pub- 
lished his “ Outlines of a New ane Ae in which the : seg of the quantification of the predicate is for the first ime 

i. os 1829 he was appointed Secretary of the Royal” 
Horticultural Soviety, which position he held until 1840. Dar : 

ing ~ Lubiatarum Genera et Species. Before that time # ot 
great order was in utter confusion, and this classieal work prov” 

nguished ability as a monographer. 

pd- 
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In 1842 he left London for Herefordshire, working con- 
stantly on botany, and residing there until 1854, when he found 

that his increasing herbarium and library were growing beyond 
his means. is books and plants were therefore present 
the Royal Gardens, at Kew, and he himself returned to London, 
residing at 25 Wilton Place until his death. 

For the last 30 years of his life he devoted his time to botany 
as constantly and systematically as a bank clerk, and one day 
was like every other, but the result was a marvellous amount of 
work. Even this daily routine is interesting. At a few min- 
utes after nine he left home, drove to Vauxhall, thence by rail 
to Kew, where he worked from ten to nearly four, Returning 

home, an hour or two was spent in writing out the notes of the 
day’s work, and then dinner was eaten, being the second and last 

meal for the day. Two months’ holiday was taken in autumn, 
and each Thursday was devoted to the Linnean Society, while 
he was its President. 

3, t 

0 sys 
work than Mr. Bentham, or was more fortunate in finishing what 

he undertook, and his very long life resulted in great ee for the science he loved. 
; tis said that personally he was very reserved, as 18 natural 

to a modest. man and one saving of his time, but to those who 
Were fortunate enough to know him, he revealed a kind and 
SeNerous nature : 



ee 
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GENERAL NOTES. 

A Rose astray.—On acommon climbing double red rose in my yard there 

is a sprout, on which, at about the middle, grows a whorl of four bracts, sub- 

tending a cluster of ordinary petals,‘giving the appearance of a stem growing 

through the center of a rose. The bracts are oblanceolate and toothed.--E. B. 

HArceEr, Oxford, Conn. 

Geographical Distribution of Piants.—In Harper’s Magazine, aaa 
who 

timalarial virtues. This circumstance is illustration how the acts of 

“crank” can serve as a factor in the geographical distribution of plants. 

The ox-eye daisy, now so fashionablg a flower, is said to be springing up oP 

the lines of our Western railroads, the flowers carried by the ladies from the 

East until wilted, and then thrown from the car window, furnishing the seed 
supply for the distribution, ae 

In Northern Maine this same ox-eye daisy has secured strong foothold, 1n- 

troduced through the former purchase of bale hay from other localities, for the 

feeding of logging teams in the woods in winter, at times when the local erup 

was short.—K. Lewis Sturtevant, Geneva, N.Y. =. 

Dionwa muscipula.—I am much puzzled by a plant which I have been 

of Wilmington, N. C., a Diona muscipula, the first and only one I have eile 

Seen, consisting of a small bunch of rounded leaves, and a number of ¥ 

away, and one by one the traps died also, leaving no trace save in the 

ue cordate, dentate leaves, which flourished vigorously, and have contin 

increase, sending out runners, which have taken root all round the parent P 
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new plants, and leaves having petioles of two inches in length when fully 

grown. I have come to the conclusion that I have been hoodwinked, and that 

very unusual prey has this time been a victim of Venus’s Fly-trap! Is it not 

possible that the Dionzea grew in close and intimate connection with the roots 

nd stems of some companion, aud that it is the foster plant which flourishes, 

while the Fly-trap perished ?—Euizanetu L, H. Writs, Charleston, S. C. 

EDITORIAL NOTES. 
Dr. J. G. BAKer has described, in the Journal of Botany, six new species of 

ferns from Costa Rica, collected by Mr. P. G. Harrison. They are equally 

divided among Asplenium, Nephrodium, and Polypodium. 

CHINA seems to be yielding much new material to the authorities at Kew. 

It is somewhat of a pity that the native plants of China have felt for so long a. 

time the pressure of man’s presence before they could be studied. It will be 

hard to eliminate the human factor and get a true view of the indigenous flora, 

although Chinese customs would prevent much inroad of foreign plants. In 

the December Journal of Botany Dr. Hance describes two new epiphytic orchids, 

and four Cwsalpiniew. Among the latter a new Gymnocladus is especially notable, 

A few years ago our North American G, Canadensis, L., was the only represen- 

tative of the genus; then G. Chinensis, Baill., a Chinese species, was discovered : 

and now a second Chinese species, @. Williamsi, Hance, is described, and curi- 

ously enough it is much more nearly related to the American form than to G- 

Chi A new Gleditschia is also,one of the four. 

Rev. B. Scorrecutnt has described a new genus of Rubiaceous trees from 

the Malayan Peninsula. It is called Creaghia, and belongs to the tribe Cincho- 

nee. This type species is about 40 feet high, and bears the name of C. fagrceaopsis: 

Ix roe DecemBer number of the American Monthly Microsepical Journal the 

editor makes a complaint that Mr. J. Kruttschnitt’s work on fertilization of 

the ovule has not attracted the attention it deserves. It is rather sweeping, to 

Say the least, to observe that botanists have ignored it without giving it the 

takes to prove that the descent of the pollen tube to the ovule is a myth he con- 
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The inference is fairly ridiculous that in these days of keen investigation 

botanists would accept upon faith one of the most fundamental statements of . 

their science, and that too, when vastly improved instruments and methods 

have rendered its testing a matter of comparative ease. The fact that it is not 

such a very recondite thing is shown by the statement already made that its 

demonstration is a very ordinary operation of the botanical laboratories of 

to-day, and the path broken by Amici in the early part of this century has 

often been traveled since. We do not pretend to say that everything has been 

discovered with reference to this process of fertilization. Very far from it, for 

many things yet remain to be told. But when a worker begins by saying that 

pollen-tubes are not found even in the cavity of the ovary, much less connected 

with the ovules, we must shake our heads, for too many of us have seen them in 

“both places. And then what will bétanists think of the statement that “ com- 

paratively few of the botanists ever use a compound microscope, and of those 

wh o not many are aware of the amount of labor involved in a thorough 

_ microscopical investigation by means of thin sections!” Now, we do not won- | 

er at the rest of the editorial, for such lack of information concerning the bo- — 

through the styles of certain plants. This, however, does not preve that t 
process of fertilization is universal.” We should say not. 

a d i =f 
nr 

a dried pod, out of which all the seeds have rattled, is a grand mistake, for wea 

Ayiet or y brought together for the work of the monogtaP® ” 
pada ayn > - Plea for the study of systematic botany as opposed to me : 

and physiological, as the writer’s own laboratory will abundantly 
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testify. But it is meant to call attention to the fact that the pendulum has 

swung farther away from the old side than it can stay, and that a study of bot- 

any must include the systematic phase. Whether a class should begin with 

Gray’s text-books and Manual, and then follow Bessey, or begin with pro- 

. and then 

study classification, is for the individual teacher to decide, and is as often a 

question of convenience as anything else. The point is that both kinds of work 

should be done. If the time allotted to such work is comparatively short, the 

very best method is to combine thetwo, and beginning with Protococcus, lettypes 

of classification and of siructure advance with equal step. e writer is not 

sure but that this is the best way to begin the study of botany at any rate, as it 

surely results in a broader, more comprehensive view of plants than either of 

the other methods alone. But for convenience of application, as well as a 

ny h 

always will hold, a very important place. Of course it becomes disastrous 

when the impression is left that all of a plant is its name, just as it would be if 

the examination of some dozen types should lead to the conclusion that all 

plant structures had been studied. : 

R. Orcurr has begun the publication of a scientific paper at San Diego, 

California, entitled The West-American Scientist, and is meant to be “a popular 

review and record for the Pacific coast.” It is a four-page octavo, issued 

monthly, and costs fifty cents a year. : 
Iv Is REMARKABLE what an amount of material can be collected with ret- 

ference to a single plant. The last number (No. 4) of the quarterly Drugs 

edicines of North America continues the subject of Hydrastis Canadensis, and the 

“next number will pursue it still farther. 

_ THE pouBr THROWN upon Koch’s cholera bacillus by the work of Finkler 

and Pryor has been completely dispelled by Koch himself, who not only con- 

Victs his critics of cultures that are not pure, but also has readily produced 

cholera by the inoculation of a solution of a pure culture, even in so small an 
“amount as .01 of a drop. Koch’s results have been amply confirmed also by 

- von Ermengen, and the so-called cholera bacillus and cholera seem bound 

together by ties that can not be broken. 

I? HAs GENERALLY been supposed by biologists that a distinct department 

of “ Microscopy ” had about as good a right to exist as a department of razors 

or sewing-machines. And this is true when taken as such a department is 

sometimes conducted ; but an biologist reading Dr. Whitman’s note in the 

January American Naturalist will discover that he wants to keep his eye on that 

department as Dr. Whitman proposes to conduct.it or he will miss something 

he ought to know. When “ microscopy ” becomes less subjective and more ob- 

Jective, biologists had better prick up their ears. 
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CURRENT LITERATURE. 

Select Extra-tropical Plants readily eligible for industrial culture or natur aliz 

Mich, 18 We “ai Ferd. von Mueller. 8vo. 450 pp. Geo. S. Davis, Detroit, 

c 
of great value to all engaged in Sultieati oe plants, and of 

nt pchenhr to every botanist. Its author has long been cognized as a leader 

n this sort of w ork, and his success at the Uinerke Botanic Garden is well 

0 
5 

0 one by a 4 

o greece regions. Published by an enterprising American publisher, It 1s 

Saba. his isk will be justified nag the generous response of all interested 

ies na tica 

vi 

cording to the part used, such as herbage, root, escent uit etc. “Condime t 

Plants,” vi Fodder-Plants,” “ Honey- ~ ihe fe) “Medicinal Plan di “ Scenic 

Plants,” etc., being used. the systematic index of pe ra it is a ee to 

note the re relative tapetinate of families in this respect. Graminee he 

list with 77 poral then Leguminose with 73 ; Composite 37 ; Palmacee 34; Umn- 

ul 7 i onoco 

a i dis ul genera. 
ing to the much greater number of families, of course Dicotyledons eventually 

_satlgeacae Mew morlels ons; but the tw o great amilies, Graminee an gum 

inosee stand preeminently above all others in theie. relation to man’s needs. 

Panini List ae the yeaa Ga exe a —— By William Trelease. F i 

pp: 
uthor BES calls a a pind list and as such ms intends te 

make it. It contains about 270 speci = of which are new, on abou ee 
same number aiid daly ah Mok ae species 

co t Madison by the Fithoe, peer H. Pammel, # 
special ry student. This list will be very rapidly ine y a few 
roar collecting, and it move in exactly right direction As ou. state 

re prominent plants have been for th art completed, ph 
is more interesting or important than a catalogue of the parasitic fung! apie 

li ists can be valuable or worthless, and as competent cryptogamic botanists are — 

al ates § 

a 
catalogue te ‘ree re should never be even a thought of a neiea it. The bot- 

sconsin should send Prof. Trelease specimens from all p 

state, that the list may be made as naickls and as complete as possible. 
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Notes on Fungi. 

BY W. G. FARLOW. 

The following sotes include a number of corrections of errors 
and some additional information with regard to species mentioned 
‘n some recent papers. In Proc. Amer. Acad. xviii. 76, it was 
stated that Uredo Towicodendri, Berk. and Rav., is the teleuto- 
Sporic form with which Pileolaria brevipes, Berk. and Rav., is to 
be associated as the uredo form. I was lead to this conclusion 
because, in the large number of cases which I had examined, the 

. Toxicodendri appeared to be the prevailing form late in the sea- 
son. Although the number of cases examined by me seemed 

ineans of deciding with certainty which is the uredo and which 
the teleutosporic form is the mode of germination which, at the 
time of writing, I had never been able to observe. During the 
past summer I obtained the germination of the spores of the so- 

called Uredo Toxicodendri, and found that their mode of germi- 

hating is that of a uredo and not of a teleutospore. The germinal 

pee are large, and, in spite of the prominent apical papilla, the 
‘ubes in the cases I saw were more frequently lateral than apical. 
he spores of the so-called Pileolaria brevipes I have not yet been 

able to make germinate, after repeated attempts. 
on hile preparing a catalogue of exotic Peronospore, a species 

ae Cyclanthera hystrix, a South American cucurbitaceous plant, 
in "gai in the Anales de la Sociedad Cientifica Argentina, 

Sa, ore The species, P. australis, was described in 1881 hy 

pegazzini, but the description was not received until after my 

- ge Nel October number of the GAZETTE ap rite oe 

scribed ‘tuoi a australis seems identical with a x Aa tae 

less, ind AZETTE, and the former name has priority, 
» Indeed, the species should prove to be the same as P. Cuben- 
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sis, B. & C., a point which can only be settled by a comparison 
with the type of P. Cubensis in the Berkeley herbarium at Kew. 

the specimen in the Curtis herbarium not being satisfactory. 
During the past year I have received specimens of Peronospor@. 
from various sources, including a few forms new to this country, 
and largely increasing the list of host-plants of species a 

e@ known to occur with us. P. Halstedii appears to be on 
whole our most widely diffused species, and to the comparatively 

large list of hosts already enumerated in the Gazer, thirteen 
in all, several more species are to be added. The species reaches 
its most luxuriant development on species of Si/phiwm and Heli- 
anthus in the Western States but, abundant as are the conidia, 
the oospores are not often met with. Mr. Holway has found 
what appears to be Peronospora calotheca, De Bary, although no 
oospores were seen, on Galium Aparine in Iowa, and P. Vici on 

V. Americana, as well as P. Sicyicola on Echinocystis lobata. 1 

received from Mr. J. Fletcher some grapes gathered at Ottawa, 
Canada, in August, 1884. The young grapes and their pedicels 
were covered with a dense growth of Peronospora viticola, in fact, 
denser than I have ever seen on the leaves of vines. Mr. Fletcber 
reports that the fungus was very destructive to grapes near 

tawa. It is somewhat surprising to find such a luxuriant 
growth of the fungus on the grapes themselves in so high a lati- 
tude as that of Ottawa, for most of the reports of the occurrence 
of the fungus on the grapes have come hitherto from warmer 
climates. 

zungsbericht, Bot. Ver, Brandenburg, xxii. 62. The paper és 
_ entitled “ Ueber ein siidafrikanisches Cecidium von Rhus pyroides 
Burch,” and D 

due to the action of insects, as in most of the so-called Ervine, 
but is caused by a fungus which he thinks is probably a specie 
. Exobasidium. In the deformities which they produce the Ea 
eee, resemble the species of Exoascus, and judging by Die 
Thomas S account of the fungus found by.him ina sterile condi- 

a It seems not unlikely that it was an Exoascus like out owe 
Persons owning copies of the Herbar. Mycolog. may be able t0- 
give further information on this subject. One would not natu 
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ally look to South Africa for fungous forms corresponding to 
_ those of New England, although a few fungi first described from 
the Cape have since been discovered in this country, of which an 
example is Entyloma (Protomyces) Physalidis, Cke. & Kaleh., 
which, on the authority of Winter, who has examined the type of 
the species from the Cape of Good Hope, is the same as the form 
subsequently described as Ent. Besseyi in the Gazerre of August, 
1883, where the possible connection with Protomyces Physalidis 

inted., ‘was hinte 

Salix macrocarpa, Nutt., not of Andersson. 

BY M. S. BEBB, 

eo Maltously transferredthe name toa single specimen from “ Hud- 
n Bay, Burke,” which Nuttall never saw, and described a new 
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species of his own, S. Geyeriana, which (with a single exception, 
to be accounted for further on) coincides absolutely with S. macro- 
carpa, Nutt. 

True, Nuttall in his Sylva omitted to mention the habitat of 
his species, and in so far opened the way for misapprehension, 
but on the other hand, the earliest description of S. macrocarpa 

published by Andersson (Sal. Bor.-Amer. p. 19) is ostensibly 
drawn from “ Nutt. in Herb. Hook.” (not from the Sylva at all, 
which, we are led to infer from Dr. Gray’s note, |. ¢. p. 32, was 

at this time unknown to him), and if so, why were Nuttall’s own 
specimens not described, and the recorded habitat given, instead 
of something very different from the other side of the continent! 

t is well known that Prof. Andersson carried forward ‘his 
elaboration of the genus Salix under exceptionally favorable cir- 

cumstances. The richest collections were placed in his hands, 
and every possible facility accorded him by the most eminent 
hotanists of Europe and Ametica. It is therefore altogether rea- 
sonable and fitting that those of more limited opportunities should 
accept without questioning, as I myself have done, opinions ap- 
parently reached after a careful survey of the most reliable sources 
of information. Such being our confidence in this distinguished 
monographer, it is all the more to be regretted that he did not in 
the present instance show a fairer appreciation of the work of 
Mr, Nuttall, and a more impartial criticism of his own, whereby 
the astonishing coincidence between S. Geyeriana and the older 
8. macrocarpa could scarcely have escaped his attention. The 
single exception, to which allusion has already been made, con- 
sists in what is said of the male aments of Geyeriana being “ses” 
sile, scarcely bracted, larger and thicker,” and this we are able 

explain in a quite unexpected and satisfactory way. ey~ 

S. rostrata! And here ion of 

epee: of S. Geyeriana with rostrata, and the arrangeme of the two side by side, when the affinity of the plant in questo” 

‘ g, that the capsules are by no means large 
The beautiful form described s the fies of Californl 

= aS Oar ad gece 

nae 

ag aad 
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differs in its more conspicuously pruinose twigs, narrower leaves 
grayish rather than brownish silky, and may be called S. maero- 
carpa, Nutt., var. argentea. The extravagant height which it is 
said to attain, “10-15 ft.” is a quotation from Geyer’s notes, and 
has reference doubtless to S. rostrata. 

Some New Grasses. 

BY GEO. VASEY. 

Bromus SuxsporFit. Culms 2 to 24 ft. high, firm, leafy: 

leaves 5 or 6,3 to 6 inches long, 3 to 4 lines wide, the 2-or 3 
lower ones short, the middle ones longest, all erect, smooth ; 
sheaths smooth, striate, all but the lower ones shorter than the in- 
ternodes ; ligule short and obtuse : panicle erect, narrow, 3 to 4 
inches long, the branches appressed, short (3 to 1} inches long 5 
In twos or threes, mostly flowering to the base, with few spike- 
lets: spikelets short-pedicelled or sessile, 3 to 5 flowered: outer 
glumes smooth, unequal; upper one oblong lanceolate, 5 to 
lines long, obtusish, 3-nerved; the lower one‘one-tourth shorter, 
lanceolate, acute, ]-nerved or obscurely 3-nerved: flowering 
glumes 6 to 7 lines long, obtuse or acutish, soft pubescent, 5- 
nerved, rounded on the back ; the awn 2 lines long: palet about 
One fifth shorter, acute, sparsely ciliate on the keels. 

Collected by Mr. Suksdortin Washington Territory, and also 

by Mr. Cusick ‘in Oregon; altitude about 7,000 ft.; growing In 
tufts with the crowded culms perfectly erect. 

Bromus Orcurrranus. Culms 3 to 4 ft. high, erect, leafy 
below, scabrous above: leaves4 to 6 inches long, erect, rather 

rigid, smooth except on the margins; ligule short, obtuse, some- 

What cartilaginous : panicle 4 to 6 lines long, erect, rather sea- 
brous, the branches short (1 to 2 inches long), in twos or threes, 
rigidly spreading horizontally, sparsely flowered: spikelets 2 to 
5 flowered, short pedicelled : outer glumes smoothish, scabrous 
On the nerves ; the upper one oblong-lanceolate, 5 to 6 lines long, 

3-nerved, obtuse; the lower one } shorter, l-nerved, narrower 

acute: flowering glumes scabrous-pubescent, 5-nerved, 
rounded on the back, acutish ; awn 2 to 4 lines long: palet rather 
shorter than the glumes, sparsely ciliate on the keels. 

ollected on the mountains near San Diego by C. R. Orcutt, 

and also by Mr. Suksdorfon Mt. Adams, Washington Territory. 
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These two species are strikingly different in general appearance 
and habit, although the flowers are quiet similar. 

Deyeuxia Cusicki. Culms 3 to 4 ft. high, erect from a 
creeping rhizoma, smooth, nodes about three, distant: radical 

tufts numerous, with flexible curving leaves } as long us the 
culm: culm Jeaves 3 to 4, light green, 9 to 12 inches long, 3 to 

4 lines wide, slightly scabrous, the upper one nearly equalling the 
culm ; sheaths smooth, 4 to 5 inches long, the upper one 7 or 8 
inches ; ligule conspicuous, 2 to 4 lines long, membranaceous: 
panicle 6 inches long, erect, rather close, } to 1} inches wide, the 
branches whorled, numerous, mostly short and flowering to the 

e, the longer ones 1 to 1} inches, densely flowered, the lower 
whorls about 1 inch distant: spikelets closely approximated, very 
short pedicelled: outer glumes about 2 lines long, acute or acu- 
minate, smooth, rather thin; the lower one 1-nerved; the upper 
3-nerved and a little shorter: flowerin glumes nearly as long 
as the outer ones, narrowly lanceolate, acuminate, smooth, thin- 
nish, 5-nerved, bifid at the apex; awn erect, inserted a little be- 
low the middle, slightly exceeding its glume: palet nearly equal- 
ling the glume, membranaceous: hairs scanty, $ to } as long as 
the flower, 

Found by Mr. W. C Cusiek in the Eagle Mountains, Eastert 
Oregon, at an altitude of 5 to 6,000 ft., growing in the shade of 

& oe mM = S = is") | 5 os <3 = 8 ® mM bole o> S ors tare 5 cs S = S ° S i-J ag 

palet as long as its glume, narrow, ciliate above: villous hairs ’ the base half as long as the flower : the rhachilla also villous. 
A slender, graceful species found by Mr. C. R. Oreutt on the mesas about San Diego, California. 

RG, a 
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The Menominee Iron Region and its Flora.—Il. 

BY E. J. HILL, 

Leaving Escanaba the next morning, I went from this im- 
portant shipping port for iron to the iron region proper. The 

a low ridge running a little north of west, in which most of the 
iron mines of the Menominee are found. To the west is Iron 

rapids and falls and wild gorges, particularly where it cuts through 

the adjoining quartzites lying northward. South of the ridge 
the land is mostly a pine plain. On the north slope, and in the 

valley of Pine River, a branch of the Sturgeon from the west, 
the land is richer, and the hard woods are more abundant, 3s 
well as on the less sandy parts of the range itself and the quartz- 

ite formation. : 
The three lakes already mentioned are but a short distance 

from Quinnesec, and easily reached on foot or by cars. The out- 

lets of Lakes Antoine and Fumee cross the southern barrier and 
enter the Menominee. Lake Hanbury lies south of the range, 
hence the botanical collector gets a varied field for examination. 
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Where the ground had been freed from timber by Se fire, there was but little variety, the Bracken hand bef aquilina) often almost hiding the ground. Pong get The the blackberry, red raspberry, and the Hispid a ae trees taking the place of the old ones were the two ae "hg tremuloides and P. grandidentata, Betula via. aes brute oaks, Quercus coccinea and Q. rubra, rather small and s| viteee Oo the whole, these desolated tracts were a barren, ee tall field for exploration. In clearings and burnt districts Ni he symmetrical form of Arabis perfoliata, Lam., was oS pilobium angustifoliun was every where resent in Bint wikis ties. Here, also, was found ‘Physalis grandiflora, Hook., 

hills and in dry open woods. In similar places was Cynoglos- aes : : nse. 
sum Virginicwm, L., replacing ©. officinale as a weed. De patches of the white-flowered raspberry (Rubus i oo Cino) were often met with, so like the purple- flowered in yey and general appearance, differing mainly in its large white ae ers. On the high hills grew the Mountain Alder (Alnus viri ms C.), now in fruit, and bearing quite a close payee 3 small forms of its relative, Betula pumila, L , found in bogs fa 

different flora is seen 
but characteristic. is 
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ground was also reddened in many spots by the ripe fruit of the 
common wintergreen Birds were nut abundant, a fact I ha 
noticed two years before at Sault St. Marie, and the berries are 
so plentiful that even if they were a vast number would be left 
untouched. In the open plains grew great quantities of Polygala 
polygama, Walt , with aerial and subterranean stems branching 
by the score from a single root, making a large tuft of stems, 
seemingly to rival Vaccinium and Gaultheria in the effort to 
keep the ground stocked with seed. And it doubtless had one 
ee from its floral habit, its seeds being planted from the 
rst. 

In the colder and denser woods, where the white pine and 
hemlock were more common, the fetid-current, Ribes prostratum, 
LHer., frequently occurred. In such places, growing among the 
moss, the dwarf Pyrola (P. seeunda, var. pumila), was not un- 
common. Here also, or in higher lands by streams, or in damp 

wer at ihe same time and place. In the bogs by the ride of 
Hanbury Lake, Habenaria dilata, Gray, was common. Erioph- 

orum vaginatum also grew here. Orchids in the contiguous ce- 

: dar sw amp were H. obtusata, Richardson, here, as elsewhere, ex- 

hibiting a great variety in the form of its leaves, so that a num- 
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’ . Se - Torr., and Liparis Loeselii, Richard., were found in the gies 
ing open woods. Eleocharis palustris, R. Br., var. fe, i ‘e 
grew on the wet gravelly chores, and Eriocaulon septangu ak 
the shallow water. Ino neighboring sloughs Utricularia % 
media, Hayne, abounded. 

med in by high cliffs. Precipitous ledges were met with per midst of the woods, their crevices being occupied by bps ferns, among which other plants gained a foothold. Polypo 

rocks at the same place, and on those of the hills at Qa its stems sometimes being three feet long, many branching the same root. 
of it. The ; Tiate 
towards C. flavula, Raf., but it can only be called an interme! 
form, though t 
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Portage, a few miles down the river, Hypericum Kalmianum, L., 

grew in hollow places of the rocks near the water, quite ditterent 

in habitat from that in the wettish sands at the head of Lake 

Michigan. Rhabdoweisia fugax also grows in the dry sands near 

Englewood, and at Whitings, Ind. The hare-bell, Campanula 

On ledges of the Iron Range at Quinnesec were gathered 

Dracocephalum parviflorum, Nutt., with purple flowers, and - 

phariearpos racemosus, Michx., var. pauciflorus, Robbins, and 

B : : 

e more moss may be mentioned, of quite singular appear- 

ance, growing by paths in sandy and clayey woods, Trematodon 

Nor must an introduced plant, found near the 

and presumably may also interest others. Many mosses were 

collected, the greater part of which still remain to be critically 

: studied, having been partly left in anticipation of the work of 

? uereux and James, since the reception of which time has not 

; been at command. But so far as studied, the moss flora does not 

_‘*‘Materially differ from that already made out for the region 

. around Sault St. Marie, and at Mackinaw, and the northern coun- 

2 hes of the southern peninsula of Michigan, where several sum- 

4 "aa have been spent more or less in personal investigation. It 

ch aried and luxuriant, and has features that, to some extent, 

aracterize that of Lake Superior, or even British America. 

GENERAL NOTES. 

sgn Classification of Plant Tis
sues.—In Dr. G. Haberlandt’s recent 

of Leipzi e “Physiological Anatomy of Plants,” published by Engelmann, 

would a, aa oe are several changes in doctrine which teachers and workers 

System ” . N to note, and adopt or not as they see fit. Sachs’ “ Fundamental 

of tissues is rejected, as we think, with good reason. It could only be 
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. i epidermal nor defined in a negative way, as those tissues which were pore bight ie 

fibro-vascular, no real positive character grouping re mae ‘ensakalle 
proposes rather a basis of function, which sounds we ’ Sa « Protective 
always be clearly made out. We have then such Paice conped sisal 
tem,” “ Mechanical System,” “ Conducting System,” ete., a be bate 
two genera] heads of protection and nutrition. Such arrang mari tiene 
puts bast and wood-cells among protecting tlesues, and a bak nutritive anil 
vessels, soft bast, ete., among conducting tissues, under ist will yet dem ‘as 
This may do for a physiological grouping, but he nnsiere s oe 
that the fibro-vascular bundle, for instance, be considered oe scot at allel 
Dr. Haberlandt thinks that wood-cells are purely mech anical an Te 
ductive, and that tracheary tissue conducts, not air, but ee pags 
tracheary vessels have no connection with intercellular spa nos taal 
taken as evidence of a low pressure of air within them, thus, per a ‘hrveale 
suction to some extent. The ordinary tracheary vessels are sr ita are 
passag>” of water, but tracheides for local distribution and so a aes 
The conductive tissue for proteids consists of the soft bast and siev soit | 
book is avaluable one, but is itself an illustration of the fact that pene os 
of tissues upon the basis of function, however desirable, is not p 3 
the present state of our knowledge. ? death toe 

Dr. H. C. Beardslee.—It is our painful duty to record the can De 
cember Jast) of a constant subscriber and contributor to the ord ee 
C, Beardslee, of Painesville, Ohio. Some years ago he publishe e 4 failure : 
of the plants of Ohio, which he perfected before his death. phi Ohio this 
in the appropriation for the publi-ation of the Geological mea vet 
completed catalogue has never been printed. Dr. Beardslee 8 oe sn Cortech 
at Oberlin, consisting of about 4,000 species, and being especially ri : 
Grasses, and Salices. ° 

Ld 

EDITORIAL NOTES. 
ae, aie Mr. Georcy Benritam bequeathed £1,000 to the Lianean Society 

Dr. PARRY will remain abr. 
time at the Kew Herbarium 

: : ing much 
oad during the winter. He is spendl : 

Ent. XIV anv XV of Ellis’ North American Fungi will be et XV is to be devoted to Uredinex. 
bought for THE HERBARIUM of Dr, Géppert, recently deceased, has been : 

the botanical garden at Breslau for $1,000. 
THE HERBARIUM of 

31,800, as evidence in the 

C 

Cent. 

«aca stn be 
Cornell University has been estimated to | 2 

McGraw-Fiske will suit. et 1 

THE CHAIR oF BOTANY in the [owa Agricultural College has der | 
to Dr. B. D, Halsted, editor of the American Agriculturist. | 
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THE HERBARIUM of the late Duval-Jouve has fallen to the Faculté des 

Sciences, at Montpellier, the place of his residence. 

A Frencu Socrirt: Myco.ocique will be established with the beginning 

of the new year, with Dr. A. Mougost, of Bruyéres, Vosges, as secret 

Or THE worKERS who have been really studying the diatom shell, none 

seems entitled to greater credit than Dr. J. D. Cox, ex-Governor of 

Tue TRYING PERIOD through which the study of the rusts ( Uredinew) is now 

passing is leaving its impress upon the nomenclature in such specific names as 

verans (Farlow) and perplexans (Plowright). 

POLLEN GRAINS and an anther of Papaver Rheas, taken from funereal 

garlands found in Egypt, have been figured by C. A. White, in the Journal of 

the Linnean Society. The Garlands were made about 1000 B. 

H. Kiepaun believes that the chief function of lenticels is to facilitate 

the admission of gases to the interior portions of the cortex. Otherwise their 

entrance would be almost blocked by the impervious outer portions. 

Tue amount of insoluble mineral substances which acumulate in the 

leaves of plants has been found to be in some cases as much as 20-25 per cent. of 

their weight. In stems the per centage is much lower, and in roots still less. 

MarsineA mMacropus Hook., bearing the common name of Nardoo, is 

4 recommended by R. Schomburgk, Director of the Botanic Garden of South 

3 Australia, as a valuable forage plant for that country. The sporocarps are 

used as food by the natives. 

: A PAPER on THE Myxomycet®s, their habitats, modes of collection, preser- 

vation, ete., prepared by Dr. George A. Rex, of Philadelphia, one of the most 

Suecess ul and enthusiastic students of these plants in this country, will be 

given in an early number of the GAZETTE. 

: Tue FIRST ANNUAL REPORT of the Agricaltural 

University of Wisconsin contains botanical matter 0 

age is treated by Prof. W. A. Henry, and the onion mold, apple scab and leaf 

blight, and when the leaves appear, by Prof. W. Trelease. 

: Mr. Henry O. Forses, studying the contrivances for fertilization in cer 

tain tropical orchids, comes to the conclusion that ‘<a number of orchids are 

ot fertilized by insects, but are so construeted as to enable them to fertilize 

hemsel ves,” The paper was read before the Linngan Society. 

omg E. 8. Gorr, in an article on the “ Relation of Color to Flavor in 

Fruits and Vegetables,” in the American Naturalist for December, points out 

what appears to be a constant relation between the variation in color of the 

reo portion and its mildness and flavor—the lightest colored being the mild- 

Experiment Station of the 

f special interest. Corn 

‘ Mr. Cuas, Prowricnr, at a recent meeting of the Linnean Society, speak- 

“g with reference tothe reproduction of certain Uredinew, affirmed that when re- 

Production takes place without secidiospores, the resulting uredospotes are far 

ao eaet than when they come from wcidiospores sown upon the host- 
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Mr. Romeyy B. Hovau, of Lowville, N. Y., is preparing a work of very thin - 

sections of wood and accompanying text. The first volume, to be issued in the 
spring, will embrace twenty-five species, each with radial, tangential and trans: — 
verse sections. It promises to he superior to any work of the kind yet pub- 
lished, s 

E SEEM to be nearing a solution of the vexed question of the structure of 
the diatom shell; therefore the discussion becomes of some interest to botanists. 
Let us be thankful that there are found students who are not content with “re- 
solving” Pleurosigma or “fighting objectives some of the numerous 
“ test (?) objects,” “dry,” “in balsam,” with “central” or “ oblique” light! 

THe JouRNAL oF Mycoocy is announced as a new monthly journal, de- 
voted to fungi, edited by Prof. Kellerman, of the Agricultural College of Kan-_ 
sas, J. B. Ellis, of Newfield, N. J., and B. M. Everhart, of Westchester, Pa. It 
is to be issued in place of Schweinitzia, mentioned some time since. It proposes 
to give an account of the current literature of the subject with descriptions of 
new North American species and monographs of genera. 

JOURNALS THAT PUBLISH new species, or make any important announce- 
ments, should be compelled to print the date of their publication. A journal 
bearing the imprint of January, and distributed to its subscribers in March, is 
manufacturing priority in a wholesale way, and if any question of priority 
should arise, as is often bound to be the case in descriptions of new species, some 
very unjust decisions might be made. The Gazerre is ready to follow its ow 

estion. 

Professor Sargent, of Harvard College. The price of entire sets of 60 slides is 
$25, and selections of a less number $6 a dozen, 

WHAT IS BELIEVED to be the first described case of the occurrence of # 
three-sided conical apical cell in the leaf of any plant has been published by 
F. O. Bower, in the Proceedings of the Royal Society, of London. The apices of the 
young leaves of Todea superba and Osmunda cinnamomea are occupied by such 
cells, from the three sides of which segments are cut off in the usual way. The 
cell is so placed that one side faces the upper surface, while the other two stand 
obliquely to the under surface. The d iscovery is an important one, as it helps 
still further to bridge the gap between the Ferns and Cycadee. 

THE FOLLOWING BOTANICAL papers have been presented to societies Te 
cently: The grasses mechanically injurious to live stock, by Prof. W. H.— 

s ss in trees, and e corn fungi, by Mr, A. B. pater 
before the Illinois State Natural History Society, in July : Trees and shrubs of 
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‘Sider that Dr. Bean was busy about everyt 
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Northern Japan, before the Montreal Horticultural Society; and Plants in 
their relation to disease, before the Massachusetts Horticultural Society, both 
by Prof. D. P. Penhallow. 

’ Davin F. Day tells us, in the Gardener’s Monthly, for January, that he 

has given much thought to the relation of the form of the flower to its position 

on the plant, and has arrived at the following conclusions: ibe “A flower, 

completely regular, is normally either erect or pendulous, and (2) a flower 

which is irregular, is normally always lateral,” and furthermore adds that he 

has failed to find any published statement to this effect. By consulting Gray’s 

Structural Botany, p. 219, he will see that Sprengel made the observation nearly 

a century ago, and also had a fair notion of its gignificance. Mr. 

notes that where the flower is erect the stamens exceed the pistils in length, but 

where pendulous the pistils exceed the stamens, i. e., the anthers in either case 

are above the stigmas. This is, however, an empirical rule to which many ex- 

ceptions are easily found, and is only valuable as in the preceding case, when 

considered in connection with the mode of fertilization. 

; CURRENT LITERATURE. 

List of, and Notes geek the Lichens collected by Dr. T. H. Bean Alan ad the 
region in 1880. By Dr. throck. Pr U. at. Mus. vii. 1 

1884, Washing tf “D. is J. T. Rothroe roc. 

is quite : creditable collection of Sere ey hn ah tha ; 
roe se - 

- — racy of spe cific names is due to Mr bate Willey, whose n 

ny amiliar one es students of ‘group. The list contains 110 siochak; pi 

being a new Biatora from E. Siber 

Catalogue a Canadian Meow Be Il. Gamopetale. By John Macoun. Mon- 

treal: wson Bros., 1884. 0 pp. 

i. Thi like its fellow , is an pele pence 
oer ee. complete one, ihe it would be hard to say Ww 

: Range, stations, habitat, collectors, an 
dsom 

pamphlet. The catalogue 

what it needed to make it 

d important synonymy are well 

Somnn ah Is still retained as a pe aithong gh hall eos © egg itand — 

ve Broken down. Another part will complete the exogen 
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Catalogue , ba the F -” of Minnesota, ineluding its one ng aad: Vaseular Own 

gamous Plants. By Warren Upham. Benen 193 pp. 
Sos is is naan respects a model local flor it a ee i the utm 

n pre si on, and contains all that is Sateen regarding the curred 
sad diuteidation of the plants of the State, enumerating 1,650 species and vari: 

i 
report of saan as tf Oh si to be, a systematic acconnt of the observations 

as a substantial basis t o put its genuineness beyond all question, and such a 
catalogue we are assured is in contemplation, to asiude also the lower crypto- 
ams. 

mber of features of this ear < worthy of special ae The ex- 
cellent Manmant of the sources of in mation shows that twenty-one lists of 

cient to jo awe the species, particular rly in Aster and Solidago. 
The ent typography, — citation of localities, sole mg intereetiol 

notes, latest reanlcctl A mtg and an ample index lend value to the catalogue 
Comparative Anatomy of the ee are gams and Ferns. By Dr. A. aia ar lated and Siatalel by F. O. Bower and D, i. "Scott. Clarendon Press: Ox- 
re ait 659 pp. 

s will hail with delight this English translation of De Bary’ Verpictene Anatomie, = dnced from the Char veiton. om. The original 
mand in our laboratories, but this translation will put pana 

2 = b] ° ° = S = 2 co & 
* ae 

Bas = 2 ral o 3 -_ ao 2 

t ssue a 
u rb ermis, cork - “ 3 hagas val ee chyma, secretory 1 

aon ‘ef rt cae and laticiferous tubes, Tt is an indispens “ able book to every ory st 
of vegetable histology snd ' shoutd find ‘lanes sale in this country. 
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The Synchytria of the United States. 

BY W. G. FARLOW. 

fs ur first exact knowledge of the genus Synchytrium dates 

om the classic paper of de Bary and Woronin on the Develop- 

i of the Chytridiacec’, and since then Woronin® and Schroeter* 
ve pu 

€ genus further than to say that it belongs to the Chytri- 
“ace, an order including a number of genera, most of which 

1 . 

aBalletin of the Bussey Institution, ii. p- 229 
: Naturforsch. Gesell. Freiburg, 1863. 
‘i tung, xxvi, 

*. aur Biologie, ii, part 1. 
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pearance of the galls vary with the different species, and are, 2 
a rule, characteristic. When the galls are abundant the leaves 

may be called host-cells ; but, more frequently, it is in the ad- 
joining cells. 

Once inside its host-cell the parasite increases in size and de- 
velops into a spherical or elliptical cell, which as it matures 

mes either a resting spore ora sorus In the simplest cases, 
as 8. Anemones, the cell wall thickens, and i8 composed of two coats, an epispore and an endospore, the former being dark, thick and brittle, and the latter thin and lighter colored. Gen- 
erally only one resting spore is found in a single host-cell, but 1 sometimes happens that the cells are attacked by more than one 
parasite, and then we may have several resting spores in & cell. In extreme cases, as S, pluriannulatum, there are as many 28 294 
or even more, resting spores inacell. The resting spores are pro- duced principally towards the end of the season, and are set free 
by the rotting away of the leaves in which they are contained. 
In species like 8. papillatum, where the host-cells form bladders 
on the surface of the leaves, the cells are brittle and readily break off, and in this way the resting spores escape. 
.J© Spores germinate in one of two ways. In the first the 

€pispore cracks open and the endospore and its contents exude 
Sa ene idatiieaias ee a ts it eee, aasini me oie 

terion 7el°ichende Morphologie und Biologie der Pilze, Mycetozoen and Bar 
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and form a sphere, which is attached at one point to the remains 
of the epispore. The cortents of the sphere then divide so as to 
form a number of closely packed cells, the zoosporangia. e 
whole mass of zoosporangia constitutes a sorus. The zoosporangia 
soon separate from one another, and, when free, they are at first 
irregularly polyedral, but become afterwards more or less spher- 
ical. The contents of each zoosporangium then separate into a 
large number of zoospores, which escape by a rupture of the 
wall of the zoosporangium The individual zoospores have, in 
general, a circular form with a bright orange spot in the interior 
and a single cilium, or, in exceptional cases, two cilia. The zoo- 
Spores, after swimming about for an indefinite period, attach 
themselves to the epidermal cells of some host plant and again 
develop into resting spores. In the second mode of germination 
the endospore and its contents do not protrude in the form of a 
bladder, but are transformed into zoosporangia while within the 
€pispore, 

new Testing spores are produced in the host'cells. The species 
Which develop in this way are placed by de Bary in the sub- 

'nto the epidermal cells and grow into large cells which gener- 
ly almost completely fill the host-cells. These large cells are Sori, and 

Pung spores at the end of the season. Ina few of the species of 
Cusynchytrium, the summer sorus does not fill the host cell, but, 
hd ; 1 Mature, the wall of the sorus ruptures within the host-cell 

| h of zoosporangia is set free in the host-cell, the wall 
€ sorus remaining behind as a shrivelled membrane: oe 
Se who wish t he formation of the sori and zoo- 

"Pores will find cellent ites in the species which forms bright 
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yellow spots looking like a uredo on Amphicarpea monoted. | Th 
leaves may be gathered and placed in a moist place, or dippe 
into water on glass slides or in watch-glasses. In a few hours 
the water will be colored orange from the abundance of escaped 
zoosporangia and zoospores. All the stages of development may 
easily be seen, and healthy leaves may be infected by leaving 
them a short time in the water and then removing them and keep 
ing them in a moist place fora few days. One who wishes to ex- 
periment on the motions of chlorophy]-free zoospores can eae 
an abundance of zoospores by placing a few infected leaves 0 
Amphicarpea in glasses of water. 

not very destructive. Unlike many other fungi which attack living plants, the Synchytria are supposed not to be limited to one 
species of host, or to species nearly related botanically, but the same Synchytrium may inhabit plants belonging to ditterent oF 
ders. The species of Synchytriu are distinguished by the pret ence or absence of summer sori, the nature of the galls or de- 
formities produced, and the shape and size of the resting _ : and it may be asked how far these points might be modified H the host plant in case of species which are said to inhabit sever different hosts. A study of the development and cultures af necessary in order to settle the limits of the species accurately. ss 

The following account includes all the species known toe 
in the United States, € synonyms are given with Papen to American works where the species are mentioned, an’ also ee aL 
original European references. Of the species not yet know? . 
this country we might expect to find S. Tarazaci, D.By: @ Wor., 8 Stellarie, Fuckel, and S. globosum, Schrt. on Viola. 

SYNCHYTRIUM D. By. & Wor. vo Unicellutar fungi inhabiting the epidermal cells of living plants, entirely es mycelium. Reproduction by 7 resting spores and sori containing 20 
which are produced ‘ ope ee ion We 2008pores having one, or rarely two, cilia. Conjugation 

j both A. Eusyncuyrrivy. Resting spores and summer s0Fl present!, 

anting. 

— 

jon to __, In S. decipiens, here placed on account of its apparently close relaot S. Tarazxaci and 8. fulg 
ona: 

ens, NO resting spores have yet been foun 
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Spots dark purple, galls glandular, formed of papillate, pyri- 
formly swollen epidermal cells, resting spores elliptical, 06-07 

mm. by .04-.05mm., epispore brown, somewhat roug ened. — 

Sori superficial, spherical, .10-.12mm. in diameter. 

On leaves of Erodium cicutarium, L’ Her. 

California. =o 

The distortions produced by this species are confined to the epidermal 

cells, which swell into large pyriform sacks, whose surface is raised in large, 

conical, scattered papille.: To the naked eye the swollen cells look like purple 

glands, which are often so abundant as to nearly cover the surface of the leaves, 

and remind one of the so-called species of Erineum. Each cell contains from 

one to three resting spores which are small in comparison with the host-cell, 

while the contrary is true in S. Myosotidis, in which the galls are somewhat 

similar to those of the present species. The sori in the specimens examined 

the leaf. The species is known only in California, although _— : te 
is a common European weed, and occurs somewhat rarely as an — 

plant in our Athantic States. If the Synchytrium is really, as it seems fo Dé Sih 

nized, and may very \ikely be found hereafter on other hosts. 

2. §. Hotwayrt Farlow. 
: : ; res Spots purple, galls hemispherical or subglobose, Oa hie " 

spherical, .07-.09mm. in diameter, epispore smooth, ae st ell. Sori spherical, .09-.10mm. in diameter, maturing In the ho : 

On leaves of Monarda. : 
Decorah, Iowa. ~ 
This is another of the interesting forms found by oaemandel bbe fae that the parasite is common near Decorah. The affected leaves eg i ee 

Purple color, and the galls are abundant, especially on Ae beset 9) tet 

cells contain resting spores which are generally solitary. Other host-cells con- 

host-cells, The wall of the sorus ruptures before it has escaped i witis 

cell and the zoosporangia remain in a mass at the base of the host-cell, wav 

oy Shrivelled wall of the sorus remains at the apex 0 

uckel figured by Schroeter. “ 
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iW A 

ting sp c rned the present species might 

be considered a form of S. awreum, which is said by Schroeter to occur on 

garis in Europe; but in S. aureum sori have never been found, so far 

as know, while in our form they are common, and, as has already been said, 

like those of S. Stellarie, a species abundantly different from ours in the resting 

spores and deformities produced. S. Holwayi may then be considered distinct, 

at least until it shall hereafter be discovered that S. awrewm has similar sor. 

3. S. ruLGENs Schroeter, 
edwigia, xii, Pp. 141 and a Eur. no. 1656. 

c i. 

H 
Catalogue Pacific Fungi, p. 

Spots minute, purple, resting spores spherical, .066-.082mm. 
in diameter, epispore dark brown, smooth. Sori spherical or 
elliptical, .06-.10mm. in diameter, bright yellow. 

ennis, L. : 
California. Europe. 
This species is reported by Harkness and Moore in California in their Cat- 

alogue |. c. It is to be expected in the Eastern States, but I have never been 
able to detect it near Cambridge. It is also said to occur in Illinois, The de- 
scription given above is taken from Schroeter. 

4, S. INNOMINATUM. 
Spots dark red, resting spores globose.or slightly elliptical, 

-07-.10mm.in diameter, epispore thin and smooth, in oval host- 
cells which do not project beyond the surface of the leaves 
Sori yellow, about .12-.15mm. in diameter, sunk in the leaves. 

On leaves of Malacothriz. 
Santa Cruz, Cal. ~ : 
The present form was found by Dr. C. L. Anderson on leaves of Malacothrit. 

When the parasite is not very abundant the leaves are turned dark red, but not 
distorted. When it is abundant, however, the leaves are reduced in size and 
become irregularly knotted and twisted. The affected cells swell to a consid: 

erable size, but are always sunk in the leaves and do not rise above the sur 

or two inacell. The sori, unlike those of .S. Holwayi, completely fill - ee cell when mature. The species is certainly closely related to S. Tarazaci, D. e 
& Wor., and it may be the S, sanguineum Schroeter, said in Bericht. Schlesise® 
Gesell. 1875, to be nearly related to S. Taraxaci, but of which I have see? a description. I have thought best to avoid giving a name to our form ey 
shall be proved, on further eXamination, to be clearly distinct from the 
species just mentioned. 

5. §S. DECIPIENs, 
Ured redo Leguminosarum and U, Fabe in Herb. Curtis. Uredo xeidivides Peck in 24th Report New York State Museum, p. 88. 7. Uredo Peckii Thuemen, Mycologia Universalis no. 588; Peck Doth + Finis N- 
Synchytrium Sulgens var. decipiens Farlow, Bull. Bussey Inst. ii, P- , 

Am. Fungi no, 201; Trans. Wisconsin Acad. i, p. 4. 
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Spots bright yellow, galls hemispherical, sori spherical, .18-.20 
mm. in diameter, zoosporangia about .015mm. in diameter, 
generally very numerous. Resting spores unknown. 

On leaves and stems of Amphicarpea monoica, Nutt. 

Massachusetts to Minnesota and southward to Maryland. 
The most common and striking species in the Northern States, but the 

southern limit is not sufficiently known. In Bull. Bussey Inst. 1. c. I gave a 
detailed account of the development of the sori and their germination, but 

common as the species is I have never found resting spores. e species 
abounds near Cambridge from the middle of May until the middle of October. 

The young plants, as soon as they can be recognized in the spring, are often 

covered with the bright yellow sori, which are frequently mistaken for a uredo. 

_ After the sporangia have been discharged the spots resemble ecidia. I can 

find no difference later in the season, and when vegetation is killed by the frost 
in October the sori are as abundant as ever, but no trace of resting spores h 

been found, Surely, if our plant bears resting spores which resemble those of 

8. fulgens, there ought to be no difficulty in detecting them. As it is, it seems to 

me best to consider our form as distinct from S. fulgens, of which I formerly 
considered it a variety, relying on the resemblance of the sori which, in 97 

cases, are bright yellow, and project rather prominently at first, but afterwards 

assume an wecidium-like form. : 
| ‘ 
B. Pyonocuyrrium. Resting spores present, but summe 

Sorl wanting ‘ 

6. S. ANEMONES Wor. 
Bot Zeit. xxvi, Pl. 3, f. 31-36. * 
Bull. Bussey Inst. ii, 224, 229. 
rans. Wisconsin Acad. vi, 4. 

Ellis N. Am. Fung. no. 203. : : spores 
Spots minute, dark violet, galls hemispherical, ee ciil U6 

solitary, or sometimes two ina cell, spherical or slightly e Pais! 
about .08—12mm. in length, epispore dark brown, som 
Tough, 

ich With other fungi, but easily recognized by the minute dark-violet a sae are generally scattered, but sometimes densely crowded, especially on the 
’ Parts of the leaves and petioles. 

7. §. aNomaLum Schroeter. _ 
Beit. zun Biologie i, part 1, 40, Pl. 1, £. 5-7. 

Spots minute, pale yellow becoming darker, op Pareierts 
hemispherical, resting spores elliptical, about 12-.20mm. by 

Deut 2mm., epispore dark brown, smooth. 
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On leaves and petioles of Adgra Moschatellina, L. 

Decorah, Iowa. Europe. 
The only American specimens which I have received were collected by Mr. 

E. W. Holway. The fungus is, I think, without doubt the same as that de- 

scribed by Schroeter. Mr. Holway’s specimens, however, showed gen nee 
formity in the size and shape of the spores, which were distinctly elliptical, 
whereas Schroeter describes them as very variable. The galls differ from those 

of the last named species in that the host-cell enlarges so as to occupy a great 
part of the thickness of the leaf, but does not project much above the Rr 

and is there only loosely covered by the neighboring cells. Occasionally 

parasite develops in a subepidermal cell, in which case there is but little swell- 

ing of the leaf. 

8. §. aurEuM Schroeter. 
Beit. zur Biol. i, part 1, p. 40, Pl. 3, f. 8-12. - 

Spots golden yellow often bordered with red, galls hemi- 
spherical, resting spores spherical, about .10-.20mm., epispore 
brown, smooth. 

On leaves and stalks of Lysimachia quadrifolia, L. 
Granville, Mass. Europe. ‘ 
In Europe this species grows upon L, nummularia, but I haye searched in 

vain for it upon that host near Cambridge. The specimens from Granville 
were collected by Mr. A. B. Seymour. The galls are thickly scattered over the 
leaves, but are of small size. The host-cell is usually spherical and the sur 
rounding cells form rather a thick layer, except at the top of the gall, where 
there is a depression, at the base of which the host-cell is exposed. e rest 
ing spores are large for the genus, as shown by our own as well as Europea? 
specimens, 

9. S. Myosorrpis, Kuehn. var. PorentiiL, Schroeter. 
Beit. zur Biol. i, part 1, p. 48. 
Bull. Bussey Inst. ii, p. 224, 229, 

Ils Spots glandular, deep red, often densely aggregated, 28 
formed of swollen, externally projecting epidermal cells. resting 
spores globose, .07-.12mm. in diameter, epispore dark brow?. 

On leaves and petioles of 
Jamaica Plain, Mass, E 
An easily reco 

~ 

Potentilla Canadensis, 1. 
urope. 

gnized but not very common species, which closely —— 
the epidermal deformities placed in the old genus Erineum. The typical ati 
is found on Borraginaceer in Europe, but our form is precisely that which gf 
on P. argentea, in Europe. To the naked eye the leaves attacked seem ie 
spotted with shining deep red glands, which are sometimes so abundant a8 a 
ly to cover the surface. When young the glands seem to have a pores . 
in the center, and when old they collapse and become cup-shaped. The uae 

are nothing but the epidermal cells attacked by the parasite, which cans 
them to swell into oval or obovate sacks, whose contents become deep red. 
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species has, I believe, never been known to produce sori. Our nearest related 

species is S. papillatum, in which the deformity is also confined to the epidermal 

cells, which swell to a greater size than in the present species and are constant- 

ly papillate. S. papillatum, however, produces sori of zoosporangia, and be- 

longs to the subgenus Eusynchytrium. ; 
What seems to me to be the typical form of the species has recently been 

found on Pectocarya linearis, DC., in Sonora, Mexico, by Mr. C. G. Pringle. The 

swollen epidermal cells are very numerous, and completely cover the petioles 

and young stems. When the parasite is immature the cells are yellow, but as 

the resting spores mature the cells assume the usual deep red color. 

10. S. PLURIANNULATUM. 

On Sanicyla Marylandica and S. Menziesii, Hook & Arn. 
Alabama to Illinois. California. 

striking species, the development of which should be studied by 

western botanists. The parasite is abundant on the leaves, petioles and stems. 

On the leaves it appears in the form of more or less circular, disk-like spots. 

On the stems the spots are elliptical or lenticular. The disks vary very much 

mber of cells lying near one 

In the meanwhile 

ked by the parasite 

multiply rapidly, and the result is a solid disk-like mass in which lie the host- 

cells, which, seen from above, look like granules. 

the gall, if we may so term it, is seldom seen in any of our 

pel in one or two European forms. It is only the very smallest spots that 

ag of a single host-cell, which is then usually spherical and covered by a 

thin layer of leaf cells, and I have seen cases where it protruded on both sides 

ofthe leaf. The most curious form of the galls is one sometimes found on 

the petioles and young stems. Here the superficial tissues, as far as one can 

“8 from dried specimens only, grow out at right angles to the stem, so 48 to 

a the sort of pedicel, sometimes 
an eighth of an inch long, and bear at the tip 

la ark brown head, which contains the host-cells and resting spores. On the 

ad stems the parasite 
looks to the naked eye 

like the sori of a Puccinia, 
owing 

ii lenticular shape 
of the spots, which are often surrounded by a fold of the 

*pidermis, 
; 

species, but is com- 

« 
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The resting spores are more numerous in a cell than in any other species. 

I have frequently counted as many as 25, and in some cases the number is un: 

doubtedly greater. The spores are pretty uniform in size, and are spherical or 
flattened on one side. The epispore is brown, about .004mm. thick, and very 

brittle, so that it is easily split and separated from the endospore, which has a 

thin wall, about .0015mm. thick, and yellow oily contents. When the spores 

are young the epispores closely envelop the endospores, but when mature it is 

generally the case that the endospore and its contents lie loose in the epispore, 

thus reminding one of the oospores of Peronosporee. I have never found sori 

in this species. 

This parasite was first found by Mr. T. M. Peters on Sanicula in Alabama, 

in 1853, and sent to Curtis, who called it Uredo pluriannulata. It was first de- 

seribed in Grevillea, iii, p. 57, December, 1874, as Uromyces pluriannulatus B. & 
C. The original specimen of Peters which I have examined has exactly the 
structure of specimens received from Illinois, collected by Mr. C. A. Hart. 
have also, through the kindness of Dr. W. H. Harkness, examined specimens 

from the present species. 

Besides the forms mentioned above, a Synchytrium occurs 00 
Draba Lyallii, 8. Watson, in the Sierra Nevada, but my material 
18 too scanty to warrant a specific description. In my smal specimen the leaf is much swollen and irregularly distorted, and 
a section shows large elliptical resting spores, .13-.18mm. by 08-.10mm., in elliptical host-cells which are closely aggregated 
and project slightly at the surface of the leaves. It may be that 
this is only a form of S. dureum, known to occur on Cardamine 
pratensis, L.., but all the resting spores which I have seen were 
elliptical, and not globose. With regard to the Synchytrwm which occurs near Cambridge on Marrubium vulgare, on the leaves of which it 
to the account i my paper in the Bussey Bulletin. ven in 
Spherical bodies about -06-.075mm. in diameter, which are 4p parently the resting spores of a Synchytrium, are contained in ep! dermal eells which enlarge in the tissue of the leaf but do not protrude beyond the surface, in this respect resembling the form described on Maleothriz It would be rash to give a name to # parasite of which so little ig known. 

* 
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Inthe BoranicaL GazeErTeE, ii. p. 240, a Synchytrium Jonesii 
Peck was described, which grew on Zauschneria Californica and 
Vicia Americana. Through the kindness of Mr. Peck I have 
been able to examine authentic specimens of the parasite on Vicia 
and Zauschneria. Sections in both cases show that spores arise 
from the clavate tips of hyphw which extend into the leaf, and 
therefore the species must be excluded from the genus Synchy- 
ium. It seems to me that the fungus is nearly related to Tuber- 

cularia persiana Ditm., and on the leaves of Vicia it is in com- 

pany with an Zcidium, as is stated in the original description. 

EXPLANATION oF Piate IV.—Figs. 1-3. Synchytrium papillatum, showing 

(2) 4sorus with zoosporangia, and two epidermal galls (1 and 3), one of which 
'Scut open so as to show two resting spores. 500 diam. 

i S. decipiens, showing section of a gall with a small sorus (4). 400 

diam.; 5, a zoosporangium in which zoospores are forming; 6, free zoospores. 

600 diam. 

7-8. S. mercurialis Fuckel. 7, a resting spore with a sorus containing 

“oosporangia (8) formed by the protruding epispore and its contents. After 

Woronin. 

9% S. pluriannulatum. Section through a compound gall showing three 

host-cells with numerous resting spores. 350 diam. 

10. S. Myosotidis var. Potentille. Section through epidermal gall showing 

4resting spore. 500 diam. 

11-12. S. Holwayi. Section through two galls showing a resting spore (11) 

and sorus (12) in which the wall has ruptured and fallen off in the host-cell. 

— 

EDITORIAL NOTES. 
em Kany, Specazeesr hes been appointed professor and director of the 

botanic garden of Buenos Ayres. 
me. ©. G. Pemore has left for a season of collecting along the lin 

Mexican Central R. R., especially in W. Chihashua. Dr. Jusr has resigned the editorship of the Botanischer Jahresbericht at the 
of vol. x, and it will be continued by Drs. Koehne of Berlin, and Geyler 

of Frankfort, conjointly, 
a P ASTEUR, in recent experiments, found that beans and peas did not ger- 
minate it Soil freed from all bacteria, but what relation the bacteria hold to 

8tmination is not known. 

; 
_ THE PAPER on the mite gall of the black walnut, by Miss Lillie J. Martin, 

Which was read before the Amer. Association at Philadelphia, 1s published in 

Naturalist for February, illustrated with three plates. We gave @ mer, 
Notice of the paper at p. 155 of the preceding volume. 

e of the 
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THE GRouNDs of Buchner’s belief that the virulent Bacillus Anthracis is only 
a form of the harmless hay bacteria, Bacillus subtilis, has been carefully reviewed 
by Pragmowski, who finds that they are absolutel y distinct species. There 18 
doubtless more autonomy among the bacteria than many observers are inclined 
to admit. : 

EVEN THE BACTERIA themselves are subject to disease! Inflated forms, 
called “involution forms” by Nigeli and Buchner, are to be met with in cul- 
tures, which De Bary regards as resulting from a disease or degenerate con- 
dition, due to insufficient nourishment, and it may be to other causes not well 
understood. 

; 
THE pisEases of the potato have been well described and illustrated by 

Mr. C. B. Plowright in recent numbers of the Gardeners’ Chronicle. The pun 
pal ones are the epidemic or common rot (Phytophthora infestans), wet rot 
( Bacillus amylobacter), dry rot, scab, and mottled tubers. The cause of the last 
three diseases is not known. 

WE HAVE examined the preparations of transverse sections of coniferous 
leaves put up by Rev. J. D. Kin , mentioned in our last issue, and find them 
admirably done, and thoroughly satisfactory for critical study even under high 
powers. They are mounted in glycerine jelly, balsam not being suitable for such tissues, and the several sections are arranged and keep their places, which, so og as we know, has never before been successfully accomplished in this ium. 

IN THE West- American Scientist, for February, Dr. C. C. Parry edits En- 
gelmann’s new Euphorbiaceous genus Tetracoccus, of which the lamented author 
left incomplete manuscript Dr. Parry calls the species, a Lower Cali- fornian one, T. dioicus. But he has worked at cross purposes with Mr. Sereno 
Watson, who, in Proc. Am. Acad. xx. 372, issued February 21, edits the same genus and names the species 7. Engelmanni. It becomes a nice question whether Dr. Parry’s or Mr. Watson’s name should stand. 

of London and the Royal Society’s Scientific Relief Fund. The part of 

mens for the botanical establishment at Kew, or in such other manner as h 
d for the promotion of botanical science.” 

RSCHMIDT gives in a recent number of Nature a summary 
investigations into the continuity of protoplasm . ates that it extends from cell to cell through most kinds of sie 

occupies the intercellular spaces where it may secrete a cell wa 
t and form a true cell, and that it even extends as a thin plate protoplasm between the layers of the cell-wall (e. g. in leav of mistletoe). This last statement is so remarkable that it needs full confirmation before is entitled to acceptance, 

THE REMARKS of Professor C. E. Bessey, in his report as dean of the ip- H 
- 

eae f dustrial College of the University of Nebraska, show a broad appreciation ° 

= 
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the need of careful experiments and observations in the sciences underlying ag- 

riculture, and of the direction these should take. In the same report the fol- 

lowing are mentioned among the illustrative collections that such a college re- 

. a botanic garden, forage garden, grain garden, collections of dried 

es, dried grain- producing plants,'5 samples 0 of grains, seeds, fruits and vege- 

Sig a and in wax casts), of woods and of injurious fun ngi. 

ROFESSOR ©, E. Bessey, in a recent bulletin of the Iowa Agricultural 

College, seen of the caatinien | in popular names for the diseases of plants, 

says: “It would be well if the teachers in botany and agriculture in our agri- 

cultural colleges, and the editors of our agricultural papers could come to some 

agreement in the use of popular names, for, until this is done, there will always 

be a great deal of confusion in the reports se comsmnniagsoe which have to 

deal with diseases pee, these ambiguous There can be no doubt of 

the great need of a andard le 8 Deg in a the respect, and some means 

should be devised abi securing it. 

THE NEw Journal of Mealy has been reepived for January and February. 

We confess to some feeling of disappointment in finding so much space occu- 

pied with matter that is not new, and which, in its original form, is quite ac- 

cology ; still age and experience may remedy the present defects. The January 

hum ber aa descriptions of new fungi from lowa and Kansas. The Feb- 

ruary number has an article by Professor Trelease 0 n Heterecismal ae 

and the beginning of an — ition of the North American Cercospore by 

oa Ellis and Everhar 

E Socrere ShRaciis has been founded for the so nt and 

extension of a seguborar of _ 
fungi, enige-sen? as to r Natura 1 

It is eminently teind that 

mbers; the eas receive the report a the peat 

publication of the society. Addre a Oe secretary, Dr. A. Mougeot . ee 

hi or the editors of this a joel, who will gladly give any ur 

information 
, 

In 4 PAPER communicated to the American Academy of Arts and pau 

Dr. W. G. Farlow gives the results obtained in sowing the spores of severa 

“pecies of Gymnospor angium on various Pomace. They were not quite satisfac- 

tory, but far more so than those detailed in a former paper on hag dt 

(1880), being due to better methods. The matter of cultures with Uredinee is 

* very simple one, but requires considerable experience to insure success. His 

fonclusions are that the xcidium of G. biseptatum 1s pro abl 4 

— and that of G, ae is poss ably R. aurantiaca, while that of our — 

em ed cedar-app ropus 13, remains uite undecided. In the sam “pe mf 

re notes on several Min tiestlog forms of Chrysomyxa, and the uredo of C. Led 

is distinguished from rhe very similar. Uredo ledicola Pee 
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CURRENT LITERATURE. 

gy of Phenogamous Plants. By George Lincoln Goodale. Ivison, Blake- 
man, Taylor & Co., New York and Chicago, 1885, 

, only as applied to phanerogams. Tlie first 

books have appeared to meet thisdemand. An E 8 Lo ' had already appeared, in 1880 both Bessey’s Botany and Vines’ edition 0 
wer ave the 

Bary issued from the Clarendon Press, all these su pplemented by foreign books. 
Into this goodly array we are exceedingly glad to welcome Dr. Goodale, for 

ting. The second part 
promised in the course of the year, and it is to be sincerel y hoped that six more 

and pains seems to have been taken to avoid any “stock” figures. : n figures and text many structures have been presented more satisfactorily than ever before in an English book, and the summing up of peste views, . t p 

pe i oodale’s classification of tissues is simple enough, which is certainly 
a thing to be much desired. It is surely a most perplexing thing to try to clas- sify things which are not distinct and constantly intergrade. Whether Haber- landt’s classification’ upon a physiological basis, given by our author in 

een, 
ook before us four primary divisions are made, viz., parenchym’, prosenchyma, sieve-cells, and latex-cells. Of course the first two are taken in 

ma and sclerenchyma modification), epidermal cells, and cork-cells. Pr f chyma includes the cells of the fibro-vascular system, under the subdivision : 
a agg gs proper (including wood fibres and tracheids), ducts, and bast- cells. 

.__ Whether botanists will consider prosenchyma as just the most suitable word in this connection is uncertain. It is certain that the classification has the merit of simplicity, : piss n introduction of 24 pages deals with histological appliances, treating 
e pa * . . 

m, @ 

leaf. Chapter IV contains the minute structure and development of the peo 
fruit, and seed. Chapter V (the last) deals with the physiological class! a 
tion of tissues, under the headings of division of labor in the plant, and iE ditvidion of Tabor 38 tee ae 

'Bor, GAZETTE, x, p. 229, 
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to physiol of tissues, hese furnishes an pe transition to Part II, to be devoted 

to Ai a.nd logy. Those of us who have known Dr. Goodale as a teacher are fa- 
r with his rare aes er of “putting Binge" , a feature which is well carried 

: pe ‘ti the volume before us, but apparently somewhat repressed by the of 
etails and the necessity o wing a pattern alr t. We look for the 
a part with great interest, for the first is simply introductory, and in the 

okie al of physiology Dr. Goodale finds his strength and the science of 

otany some of its most interesting and difficult pro 

Bulletin of the Towa Agr es al Coles sag bo ge Binet of Botany. 
Charles E. Bessey, Pro November, 

The a Agricultural College is doin ieee ae able work in publish- 

ing a eles ak bulletins from the different dopantanine of the College, for the 
oe of popular interest in the sciences related to agriculture he 

third of the series, edited by Professor Bessey, is just print , and forms a fitting 
monument to his work in ke State he has ep eft. 

bed as examples of noxious cryptogam 

th second part of the bulletin is ooenpied with two lists of crypiogeere € first, by Prof. Bessey, covering the vicinity of Ames; the second, by Mr. 

Arthur, iealoding the Uredine and Ustilaginex of the State. The character 

he lo i mary based on the 

. 
Desm 

a a 3, Sy ye 8, Saprolegniese 2, elector 3, Entomop 
17, Pyrenomycetes 13, other As- 

2, Pe 
Hyt yeetes 15, "Le henes a4 Uredit. ~ 51, Ustiaginee 16, Ga

steromycetes 17, 

he part of the collector, 

of 
e popular names of the hosts 

th os species, m must s at toa sson its caefchoni A curious feature ol 

kno : se of the State is as. p
te prc of Sphagnum mosses, so far as 1s now 

prelimi ost valuable part of the bulletin, for collectors and students, is the 

inc lis of Uredinew and Ustilaginee, which comprises 135 species of 
Yr Ww : . . 

“poric forms), ni 25 of the ageing It may eo of interest to note that the s 

t has p refer 

Saag fault might the found ae ne press: ae ek and the large number of 

dealt, wiih age escaped ¢ wel yah in the bulletin; but every one who ne 

deal of g tens public prigter 
goer feel disposed to pass th

em by with a gooc 

sympathy for the author, however annoying they may be. —T. 
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Contributions to the Botany of North America, XII By Asa Gray. From Proce. 
Am. Acad. xx. 257-310. eae: January 26, ee 

o = o- 3 — a 
4 

the gynobase, and of the extent of their attachment to i 4 
maze ve characters ill-understood and alectdanetined Dr. Gray has eliminate 
these re 

nuk Tor 
with depressed back surrounded by a wing or margin which i is re revolts 3m 

um , ine ‘ 
nana with vars, £ E. nana, rae and O, Howardi ( (has m Howardi, ee Reaitihia. Wack. & 

-and the nutlets are naked and convex on the a This includes the greater 
number of species formerly marshalled under Eritr richium, such as belonged to the old sections Krynitzkia, Eueritrichium Most ea, and Antiphytm. The number of necessar changes in nomenclature are too many to be e —— 

. Torr 
und the rest = it is K. leivearpa, F. é Mu aff nis, n. sp., K. Watsoni, be “sp. K: Fendleri, n. sp., which does very well for one species. To the genus are added 
eight new pe Bag there being 46 in all. 

Plagi ‘obothry ys, Fisch. & Meyer, has the nutlets attached by a By portio on 
of the ventral face, by means of a sort of carun cle which com nik ve ith ie seed, leaving an excavation on the gynobase. This includes aha whi ' appeared under Eritrichium 3 Plagiobothrys, and al Echidiocarya yeti its pe , original species, E.Arizonica. The typical species, P. rufescens, has at last na 
up in N orth America, — been found in California. The genus numbers 

species. 
the 

suggested by an examination of the pa pe drs inns made y Maj “Joh nie Conte to ry deat his memoir upon this genus, The draw tee are now int 
possession of Mr. I. artindale, 

h- In the third part are described six new one all from that prolific sout 
west ofours. Two of them,we are glad tosee, commemorate our very good frien from a Dr. Rothrock and Mr. Pringle. The genera are Veatehia ( Anscerdiece ae cea?) Lower California, Micoveret by Dr. J. A. Veatch; Lyonothamnus (Rosace® from Sta. Catalina Island, California, discovered by Wm.S ee enw,’ tum (Acanthacee), fr ora, Mexico, discovered by C Ble; ? reg 
hamnus (Phyto acee), fr ora, Mexico, discovered by ©. G. Pring a 
very interesting addition to a small t; Himantostemma (Asclepiadacé® fr nora, ico, discovered y C. G. Pringle; and kia (Ase dacee), from S. Arizona collec Lemmon and art four is mostly devoted to the description of new Gamopetal x, “ie ‘imong which must be mentioned a new species of Schweinitzia, from Floria% — discovered by Miss Mary (. steynolds, and bearing her name. "Su ha tion t ught to be monotypic,and very peculiar at Non a ve a sites 5 The sehen (S. odorata) ranges from Maryland to : 
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Torreya taxifolia, Arnott. 

A REMINISCENCE, 

Ba BY A. W. CHAPMAN. 

of * forming a correct idea of its surroundings, and the ap nded_ list 
n ° 

forms, wii 

peculiar to the climate of Florida, the quiet of the pleasant town 

of Quiney was interrupted by the rapid approach of a carriage 
with attendant outriders, which, having made part of the circuit 
of the Si square, drew up before my office, and a gentleman 
of middle age, spare habit, light hair, and blue eyes, came forth 
and ‘troduced himself as Mr. Croom, of North Carolina. 

1s was the commencement of my brief intercourse with 
Hardy B, Croom, the discoverer of Torreya; for, as is well re- 

membered, a year afterwards he was lost at sea, with all of his 

Fifty years ago, on one of those calm, hazy October evenings, 

fron, estic life; but which now, by impoverishment resulting 

pai lsastrous civil conflict, and consequent change of social 
ms and duties, and by the invasion of ruder manners and 

°oser ethi les, have entirely disappeared. : 
At that time TI was a mere it in botany, groping among the 

veg ras” of Katon’s Manual, attracted thereto by the strange 
Setation of a new and unexplored country that met my view on 
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all sides, and had recently entered upon a friendly and instruc 
tive correspondence with Dr, Torrey, which was continued until 
his death. : 

here I may remark, parenthetically, that judging from a 
list of plants, still preserved, that I had sent to him, one might 
fancy that the distinguishing characters of genera and species, not- 
ably of Carex and Seleria, were not then quite so clearly defined 
as they are now. Indeed, the student of to-day, with a royal road 
before him, and all inequalities removed, can not appreciate the 
difficulties encountered by a lone botanist in the wilds of Florida 
fifty years ago. 

Mr. Croom was then on one of his annual journeys from New 
Berne, North Carolina, the residence of the family, to his planta- 
tion in the adjoining county of Leon; but previously to settling 
permanently in that county, he had rented a plantation on the 
west bank of the Apalachicola river opposite the calcareous cliffs 
at Aspalaga on the east bank, which at that time were covered by 
a dense grove of Torreya, and it was here, probably in 1833, tha 
he first saw it, 

Recognizing it as likely to be new, at least to our Flora, he 
sent.a flowerless branch to Mr. Nuttall, who briefly noticed it 10 
the Journal of the Philadelphia Academy, Vol. VII, p. 96, with the suggestion that it might be the Taxus montana, of Mexico. 

t the time of our first meeting in 1835 it appears that he 
had made the acquaintance of Dr. Torrey in New York, an had 
supplied him with Specimens in flower and fruit; and it was 
during the previous summer, and at the latter’s request for addi- 
tional information. and material, that my connection with the 
tree commenced. 

‘ is first impressions were, I believe, that it might be a ot 88 cies of Podocarpus, but these, after a minute analysis of all ts 
parts, he soon abandoned, and came to the conclusion that oa iad 
stituted the type of a new genus among the Taxvid Conifers, # 
conclusion also entertained by his friend and correspondent, Dr. 
Arnott, of Edinburgh, to whom he had communicated specimens (0- 
gether with a report of his analyses, and the latter, after disp 
of the Torreya of Sprengel, which was proved to be a species ° 

Clerodendron, and ignoring sundry lesser Torreyas, transferred the name to the Florida tree, and ‘published a full deseription ea 
figure of it in Annals of Natural History, Vol. I, p. 126, une the name of Torreya taxifolia, : os 

Since then, other species, from widely distant regions, igh 
been added to the genus, which, like the Florida tree, appea? 
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be confined to restricted localities. Ours oceupies a narrow strip 
of land extending along the east bank of the Apalachicola river, 
from-Chattahooche on the north, to Alum Bluff on the south, a 
distance of about twenty miles, and forming a continuous forest, 
but in detached and often widely separated clumps or groves, 
generally mingled with, or overshadowed by, magnolias, oaks and 
other native trees, There are, also, a few trees at the southern ex- 
tremity of Cypress Lake, three miles west-of the river. It is a 
wild, hilly region, abounding in rocky cliffs and deep sandy 
ravines (“ spring-heads,”) and unlike in scenery and vegetation 
any other part of the low country known to me. To these cliffs, 
and to the precipitous sides of these ravines, the tree appears to 

diameter, and of a brighter green than is exhibited by most trees 
ofthe order. Its branches are in whorls, and spread horizontally, 

by Mr, Croom in the grounds of the Capitol at Tallahassee, where, 
Tam informed, two or three of the trees still survive. : 

ut its chief value is due to the remarkable durability of its 

Mp When exposed to the vicissitudes of climate ; for it is credi- 

ni reported that some fences constructed of it sixty years ago 

ity it is now extensively employed by 

‘ ‘ounding country for meh piles; and other exposed con- 

wictions. In view of these facts, the future of our Torreya 1s 

Hatter calculated to excite very grave apprehensions. A tree 

eee of such valuable qualities, occupying an area so sora 

“tent, and in the midst of a population where the old rule o 

“Let him take who has the power, 
”? 

h 
And let him keep who can”— pane 
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has unlimited sway, is destined, it is to be feared, to ultimate 
extinction. eons ae 

Let us indulge the hope that the interest which is beginning 
to be manifested in regard to the preservation of our forests gen- 
erally, may result in measures statutory or otherwise for its 
preservation. 

SELECTIONS FROM THE BOTANY OF THE REGION OF THE TORREYA- 
Plants peculiar to the Region. 

Calamintha dentata,. Taxus Floridana. 
Carex Baltzellii. Torreya taxifolia. 

Plants not seen by me elsewhere South of the Mountains of Georgia. 
Aristolochia tomentosa. Spirea opulifolia. _ Cornus alternifolia. halictrum anemonoides. 
Dentaria laciniata. Trautvetteria palmata. Calycocarpum Lyoni Viola Muhlenbergii, var. Zanthorhiza apiifolia. 

Plants-not seen by me elsewhere in Florida, ets Actinomeris squarrosa. Gonolobus Baldwinianus. Archangelica hirsuta Hepatica triloba. Bumelia lycioides, Hypericum nudiflorum. Carex rosea ‘ galioides, var. Cherokeensis Lupinu 
Halei. 

Clematis Viorna. 
Croomia pauciflora 
Cynoglossum Virginicum. Polygala Boykinii. Epigzea repens. Rudbeckia laciniata. Euonymus atropurpureus, Sabbatia gentianoides. Eupatorium ageratoides, Silene Baldwinii. Forrestiera acuminata. Zornia tetraphylla. 

EXPLANATION OF Map.—The localities occupied by Torreya are indicated by heavy shading, chiefly along the bluffs. 

Notes on Naiadacer, 

BY THOMAS MORONG. 

¥ PoramMoGEtTon PAUCIFLORUS, Pursh, var. CALIFORNICUS.— 
A vigorous growth, with stems 12 to 18 inches high, flattened oF 
a little winged, half a line broad below: leaves 1 or 2 inches long; 
nearly a line wide, 3 to 5-nerved, the midrib thick and Poe 
siltestesd ey te obtusifolius ; peduncles erect, thick, clavate: “gael 

imes as many as 12 roundish fruits, which se 
crested or undulate and frequently shouldered on the back, ¢0 h 
monly angled on the face, varying from # to 1 line in lengt"- 
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The form is well distinguished by its stout stem, large and 
strongly marked leaves, and its spikes of large and numerous fruit. 

San Diego County, California. S. B. & W. F. Parish. 

ZANNICHELLIA PALUSTRIS, L.—The distinctions founded 
upon the presence or absence of peduncles and pedicels (such a 

4. pedunculata, Reich., Z. palustris, L. var. pedicellata, J. Gay, 

_vVar. MurIcaATA.—Fruit largely or entirely muricate, some- 
times armed with distinct and numerous teeth. _ 

Texas, J. Reverchon. San Diego Co. Cal., Parish. 

The aspect of this plant is so unlike that ofthe type,that I should 
eall it a new species if any distinctive specific characters could be 

clearly perceived. It is a good sub-species. 
Florida, A. H. Curtiss. Distributed as No. 2705. 

Natas FLExruis, Rostk. and Schmidt—A polymorphous 

“re found throughout N, America and Europe, and probably 

sia. 
The teeth on the margins of the leaves are one-celled ; on 

in by a basal 

prominence of several cells. This species occurs in forms with 

a ; 

f shy and densely leaved and branched, as_well as 
*"ms a foot or more high and quite slender. The following 1s 

ked as a sub- 

“. Var. ropusra.—Stem stout, few-leaved, sparsely branching, 
“Ongated : leaves linear, 1}-2mm. broad and 10 to lomm. long, 
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flat, abruptly acute. I have found it rising to the surface in still 
ponds, in water 4 to 6 feet deep! Sterile plants only seen. 

Eastern Mass. Also collected by L. H. Bailey, Jr., in Mich., 
and C. Wright, in Texas. : 

Naras Micropon, A.’Braun.—Sheaths and teeth similar to 
those of N. flewilis, with which it was formerly classed by Braun, 
except that the teeth are very minute and sometimes very numer- 
ous (30-100): leaves less than 1mm. broad, 5 to 8mm, long, 
somewhat recurved, undulate, not revolute. The species is mainly 
characterized by its fruit, which is very short (1 to 2mm.), sculp- 
tured on the surface by 16 to 20 rows of nearly square reticula- 
tions, and scarcely shining. The fruit of NV. flerilis is 24 to 3mm. 
in length, conspicuously smooth and shining, especially in the 
denuded nutlet, the superficial marking indistinct in mature 
fruit, but consisting of about 40 rows of roundish-square or it- 
regular shallow reticulations. 

Perdinales river, Texas, coll. Lindheimer, 1847. 
By the courtesy of the curator of the Chapman Herb. at Co- 

lumbia College, Prof, N. L. Britton, I have been permitted to 
see the original specimen of Chapman’s N, flevilis, var.? Fusifor- mis, and I fully agree with Braun that it is N. microdon, so that our localities for this species in N. America must include Flor- 
ida. Our form of the species is classed by Braun as N. miecro- 
don, var. Guadalupensis, it having been originally collected by 
Duchassaing at the French West India Island Guadaloupe. 

Biology of the Conjugate. 

BY WM. TRELEASE. 

€ common Brook-Silks (Spirogyra and Zygnema) have served an excellent purpose in the biological laboratory beeausé 
of the large size of their cells, and the distinctness with which 
the parts of the latter stand out; and the completeness of their reproductive processes, which can be followed even by students 
who have had little training in laboratory manipulations. Yet 
the details of their vital processes, and even of their structure, 
are known to comparatively few who use them, and the state ments concerning both are scattered through isolated panes. 
recent publication, by Strasburger, Schmitz, and. others, whie are still inaccessible to most teachers. Bringing the most impor 
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tant of these facts together, and verifying them by observations 
on something more than 130 species, has been a task well per- 
-formed by Professor Gay, of the School of Pharmacy at Mont- 
pellier, whose local monograph of the group! is a worthy model 
for monographers elsewhere. 

Aside from the behavior of the nucleus in cell-division, which 

_The same treatment brings out the so-called pyrenoids, 
minute bodies .5-.154 in diameter, which their discoverer, 

ing the grains. A good method for the demonstration of the 
latter is indicated in the employment of acetic acid, in which the 

ch of the proto- 

: 
and pyrenoids, which 

multiply apparently independently one of the other, the cell is 

general b é 
: 

“ differentiation of the sexes. From plants which are exclu- 

7 apogamic (Gonatonema, Spirogyra mirabilis), a series 1s 

traced through the Desmids, where similar vegetative cells con- 

2h and the Mesocarpez, where, though still similar, their pro- 

Piasm undergoes a rearrangemen 

Ot. Gay: Bosal ; ‘oni 
“ray: Essai d’une M raphie locele des Conju 

ver he Fils, 1884, 8° 110 oak a : 
West, ime der Algen.—Verh. naturh. Ver. d. preuss. 

guées. Montpellier. 

Rheinl. u 
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gnema, Spirogyra longa, S. inflata, 8. conspicua, and S. punetata, 
illustrating an increasing sexual differentiation, that culminates 
in Sirogonium sticticum, in which there is not only a difference 
between the mother cells of the gamete, but a difference in size between the latter after their renovation previous to union. 

_—_ 

Some New Grasses. 

BY GEO. VASEY. 

more scabrous above; palet + to % shorter than the glumes, 2- toothed at apex, 2-keeled, the keels ciliate. 
is is one of those species which may with almost equal pro- priety be classed in Elymus or Agropyrum. The narrow rigid glumes, and the general position of the spikelets seem best to re- fer if to Elymus, although in the weaker plants the spikelets are single. 

Collected near San Diego, California, by C, R. Orcutt. 
AGROPYRUM TENERUM.—Culms in tufts or patches, without running rootstocks, apparently annual, about 3 feet high, erect, smooth: leaves narrow, one or two lines wide, 3 to 6 inches Jong ; 

sheaths striate, smoothish ; ligule short: spike slender, eylindri- 
cal, 4 to 6 inches long, one or ttvo lines wide, with the spikelets 
$ to inch distant, sometimes wider and with the spikelets 

~ * * . ? * : 4 
6 lines long, rigid, lanceolate, acute or awn-pointed, etrong 
5-nerved ; flowering glumes lanceolate, acute, 4 to 5 lines 1008) 

*. 
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rounded on the back, smooth or smoothish and with the nerves 

indistinct below, above conspicuously 5-nerved and scabrous, 
terminated with a stiff, straight awn } line to 2 lines long; palet 
nearly as long as its glume, entire or obtusely 2-toothed at the 
apex, the keels ciliate or hispid-ciliate. 

This has been named in some collections Triticum (Agropy- 

rum) repens, var. tenerum. It is often difficult to distinguish it 
from that species except in wanting the running rootstock. It is 

common throughout the Rocky Mountains, and in bottom lands 
it is often cut for hay, of which it makes an excellent quality. 

Another very common Agropyrum of the mountains and 

plains, also valuable for forage and hay, and known among stock- 
men from Montana to New Mexico as “blue stem, or blue grass,” 

is the Agropyrum glaucun, R. & 8. of which the following is a 
description : 

Acropyrum gLAucum, R. & S.—Culms from running root- 

stocks, 1 to 3 feet high, erect, rigid, smooth, with about 3 erect, 

tigid, narrow leaves, 4 to 6 inches long: spike distichous, 4 to 

Inches long, 4 to 6 lines wide, generally close or compact: spike- 

lets 5 to 9-flowered, smoothish or sometimes pubescent ; outer 

glumes slightly unequal, narrowly lanceolate, acuminate or awn= 

pointed, the lower 4 to 5 lines, and the upper 5 to 6 lines long, 

the lower 1 to 3-nerved and the upper about 5-nerved, the lateral 

nerves mostly all on one side of the midrib ; flowering glumes 4 to 

6 lines long, lanceolate, obtusish, or acute, or awn-pointed, usu- 

ally sparsely pubescent, 5-nerved, the nerves indistinct below ; 

Palet about equalling its glume, rather acute, slightly bidentate, 

the keels hispid-ciliate, the back sparsely softly pubescent. 

1 The whole plant is usually glaucous. In rich soil the spike- 

€ts are sometimes double at the joints. 

Lowest Germination of Maize. 

BY E. LEWIS STURTEVANT. 

At the New York Agricultural Ex eriment Station we have 

mained the following dats relating to the germination of maize. 

v¢ temperatures given are of a thermometer with the bulb in 

With the seed used, and each degree carefully corrected with “ 

Standard, Readings were taken hourly from 7 A. M. to 11 and 12 
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P. M., as a check upon the accuracy of our apparatus, which was 
designed to keep at a constant temperature with a variation of but 
two degrees. Our success with the lowest temperatures was ed 
fect. The higher temperatures were with trial apparatus, an 
had a wider range until experience led to perfecting. iy 

The following table gives the hour at which first germination 
was observed at the various temperatures, the seed from the same 
ear for each variety : 

Iu. | Exp. 1. | Exp.1. 

wer | ames | 49° 50°. | 55°56 
Dent Corn. 
~ Adams’ Early rt nak ris. 180 142 ~ Chester Co. Mammoth.......... | 233 OS eee 168 142 
Flint Corn, 
_Waushakum 331 Ce ee 228 142 _Eight-rowed White............. eS aeke: (ed 216 150 

Soft Corn. 
Tuscarora vey. 408 228 161 “Zani Blue yee ee ae 228 185 Pop Corn. 

. White Pearl 378 OS eee 228 142 “Amber Rice S78 Vo 228 142 
Dwarf Gold 498' 15k pb OAs, 228 142 

Corn, 

“_Stowell’s Evergreen ...........+4| 462 bcs 504 228 195 Narragansett 1. 6 So aie 300 | 209 I STTAG ANSE renee nreeseeeessseee] 498 | 300_| 

cate in 222 hours in Experiment I; and in Experiment IV the 
same seed germinated in one trial in 498 hours and its duplicate in 523 hours. Dwarf Golden pop, in Experiment IV, germina- ted in 498 hours in one trial and 738 hours in its duplicate. 

hours, the average germination after this interval being as below, 
ony the ungerminated seeds in all cases sound at the conclusion of 
the trial, 
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PER CENT, SEEDS GERMINATED, AND SOUND BUT UNGERMINATED IN EACH EX- 

. PERIMENT. 

Exp. I. | Exp. Il. E i Ii. E ent IV. 

esi Hours.|408 hours.| 1008 hours, Tog hours 

Germ, Germ. Germ. | Ungerm.}| Germ, | Ungerm. 

Dent Corn 
Adams’ Earlv......... 100 1006s) coe 100 71h teises 
Chester Co.Mam’th..| 100 100 gsr) Bact Repeat 100 | seeeee 

Flint Corn. 

yaushakum........... 100 100 92 8 100 
: Eight-rowed White 00 1600 kia ee, 84 16 

Soft Corn. 
Tuscarora 100 100 84 16 50 50 
og Ui Oe ease eat 100 JOG kia ess 74 26 

hite Pearl 100 100 80 20 56 
a eg MeO iia kiw ince 100 1009" en hice 46 “ 

SaU est IOIGET sscceyuccl. JOD 1. SAU GUE) sine a es 18 
Biocet og en 100 100 

Stowell’s Evergreen..| 100 100 84 16 62 38 
_arraganeett........... 100 100A: a ee 60 40 

4gain closed them through the agency of the clock. The germi- 
twas a copper box, containing water, and fitted with cloth 

pockets, and a thermometer passing through a cork inserted In 
the refrigerator box had its bulb included within the pockets 

Bi With the seed, and its readings served as a check upon the 
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GENERAL NOTES. 

position to give further information regarding these species would confer 4 
favor by addressing C. R. Orcutt, San Diego, Cal. : 

Some Indiana Plants.—There are a few plants to add to the list of those 
already published for Indiana, or additional stations. All are from Lake or 
Porter County : 

Hepatica triloba, Chaix. Hobart. Generally on north slopes.—Cornus Cana- 

having been collected June 21. P. natans fruits in August or later. This 
peculiarity may call attention to it. This adds another locality to the few already given for this species. In Gray’s Manual it is ascribed to E. Mass. 

Head, L. L., Mr. Morong writes that he has seen it from Delaware and East 
New York.—Carer arida, Schw. & Torr., and C. squarrosa, L., at Wheeler’ eat 

estuea ovina, L. Banks of Calumet river. Hammond. A locality showing many evidences of former occupation by Indians, such as arrow-heads, flint 

globular and very sweet. Shrub mostly taller than the common form — 
growing with it, Seemingly affecting rather damper and richer soil. ries 
fruit ripens at the same time as that of the blueberry. Having noticed it 
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sepals, alternating in whorls, and very handsome. Woods near Hobart.— 

Rubus triforus Richardson. White fruited. Quite a patch in the pine woods 

at Pine Station.—Calopogon pulchellus, R. Br. White flowered. Clarke Sta- 

tion.--E. J. H1n1, Englewood, Ill. 

Reproduction in Ferns.—Mr. W. T. Thiselton Dyer, in Nature, refers to 

a most interesting discovery recently made by Mr. E. T. Druery. A variety of 

Asplenium filix-femina was discovered upon which the sporangia developed into. 

prothallia bearing antheridia and archegonia. Mr. F, O. Bowen also found an 
Aspidium in which the apex of the pinnules developed in the same way. Apo- 

sporous ferns are looking very strongly towards phanerogams. The same 

writer sums up the progress of discovery in reproduction of ferns in the follow- 

ing concise and instructive way: Observed seedling plants near parents, Ger- 

arde (1597); Sporangia, Cysius (1648); Spores, Cole (1669); Hygroscopic move- 

ments of sporangia, Ray (1686); Raised seedlings from spores, Morison (1715); 

Prothallium, Ehrhart (1788); Germination of spores, Lindsay (1789); Devel- 

opment of prothallinm, Kaulfuss (1827); Antheridia, Niigeli (1844); Archego- 

nia, Suminski (1846); Apogamy, Farlow (1874); Apospory, Druery (1884). 

EDITORIAL NOTES. 

Mr. Sereno Watson is collecting in Guatemala. 

_ Mr. F. Lamson Scrrpyer, in Proce. Philad. Acad., p. 289, 1884, describes, 

with plate, a new species of Cinna. 

A NEW work on methods of bacteria investigation as conducted by the 

Most eminent bacteriologists is announced by Cassino & Co. The author is 

Dr. C. S. Dolley. 

Frank Bus and Cameron Mann have published a supplement to their 

catalogue of the plants of Jackson County, Missouri, which carries the number 

OF species from 609 to 905. 
: Hepwiera, the German cryptogamic journal, edited by Dr. Winter, has 

Just completed its twenty-third volume, and announces that it will hereafter be 

i. enlarged and improved, and the subscription price increased to 8}_ 

Tae Lrerary of the late Charles Downing, the eminent horticulturist, has 

become the property of the Iowa Agricultural College by bequest. This is a 
Valuable acquisition, and a choice compliment to the horticultural department 

of the college. 

M. C. CooxE announces in Grevillea that he is now engaged on # mon- Dr. M. 

staph of the genus Polyporus, to be based upon a personal examination of each 

i f species with 
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E LEARN from Science that Montreal is to have a fine botanic garden un- 
der the joint control of McGill University and the Horticultural Society. 
Professor D, P. Penhallow is entrusted with controlling influence in the execu- 
tion of the plans. 

THE FIFTEENTH CENTURY of Ellis’s North American Fungi is devoted to the 
parasitic species. There are 34 species of Puccinia, 18 of vidium, 7 of Uro- 
myces, 17 of Peronospora, and 7 of Entyloma, the remaining species being dis- 
tributed to 9 genera. 

In THE JouRNAL or Botany for March, Mr. F. Townsend presents an 
illustrated paper to prove “that the pale in the floret of grasses is the homologue 
of the ochrea and utriculus in Carex, and that the latter is a single floral en- 
velope, therefore the pale is also single.” 

Dr. J. T. Rorwrock, at a recent meeting of the Botanical Section of the 
Philadelphia Academy, called attention to the internal cambium ring in the 
stem of Gelsemium sempervirens, The result was that the pith was constantly be- 
ing encroached upon and finally almost disappeared. 

OwiNnG To work for the New Orleans Exposition, Mr. A. H. Curtiss was 
prevented last f i fascicle of Florida plants. He hasbewt £ £ a 

vem able, however, t llect tly to ofte tma 

first fascicle. It contains 240 species and is sold for $18. 
Drs. Asa Gray and W. G. Farlow have been on a collecting tour through 

Mexico by way of the City of Mexico and Vera Cruz, and now at 
Angeles, Cal., which is to be their principal stopping place. On the way to 
Vera Cruz they found the flora and scenery remarkably fine. 

Mr. Joun Rosrnson read a very interesting paper last June before the 
Essex Institute, and published in their Bulletin, entitled “Botany in Essex 
County.” The record is a rare one, and with such names as Cutler, Oakes, Pick- 
ering, Osgood, and Russell, it is no wonder that the science became popular. 

Tue Western Drvaeist comes to us from Chicago with a department 
of “Botany and Microscopy,” under the direction of Prof, E. 8. Bastin. The 
chief article under it is entitled “ Directions for Preparing and Mounting Sec- 
tions of Stems and Leaves.” In another place Prof. Bastin gives an illustrated 
account of plant hairs, 

new species of Selaginella, The synopsis of the last genus by Dr. Baker has 
now reached 232 species, 

THE FIRST NUMBER of Nuovo Giornale Botanico Haliano for 1885 contains 8 
continuation of the Veronese flora, by A. Goiran, a reply by F. Tassi to Prot. 
Luigi Macchiati in reference to the effect of anesthetics upon flowers, and an 
anatomical description (with four plates) of the inflorescence of the female 
flower of Dioon edule (a Cycad) by G, Cugini. 
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Mr. J. Revercuon will collect extensively in Western Texas this season, 
and if sufficiently encouraged, will undertake in subsequent years a thorough 

exploration of that very interesting region. We hope that all botanists who 

ean will promise to Mr. Reverchon their share of support in this great under- 

taking. His address is 411 Houston street, Dallas, Texas. 

IN THE CURRENT VOLUME of the Proceedings of the Philadelphia Acade- 

my, Dr. Gray makes some remarks upon Mr. Meehan’s discovery of the retrac- 

tion of the anther-tube in Helianthus. It is similar to that which takes place 

in the thistle tribe generally, but Dr. Gray claims that it is the “result of 

automatic or irritable shortening of the filaments,” and not of the “elasticity 
of the filaments,” which Mr. Meehan had suggested. 

: RST TWO numbers of the Journal of the New York Microscopical Society 

giveexcellent promise for this new venture. The number of journals shows 

that if in America microscopical science has not sent its roots down very deep, 

they are at least spreading widely. The new claimant for favor is well gotten 

up and well printed, and its matter interesting and appropriate. Only nine 
numbers a year are to be issued. We shall look to it for some valuable con- 

tributions to knowledge. 

Dr. A. C. Assorr, of Baltimore, Md., has offered a series of twelve 

slides of pathogenic bacteria, which we have examined with more than usual 

interest. They have been prepared from material furnished by Dr. G. M. 
Sternberg, the most noted American bacteriologist, and include several slides 
of Bacillus Anthracis, B, tuberculosis, and a number of species of ierococeus, in- 

cluding that of swine plague. The fine slide of B. Anthracis showing spores 

Will be especially appreciated by morphologists. 

Waurer Garpiner, in a recent number of Nature, comments upon De. 
Schearschmidt’s paper on continuity of protoplasm, mentioned in our last 

issue. Among other things he points out that several eminent investigators have 

been led astray by the tests they have relied upon to demonst 

Intercellular spaces. He believes that its existence has not yet been demon- 

strated, and that the substance mistaken for it is mucilage. As to interlamellar 

ryeteand complete obstruction to the passage of water. 

“nd remain so. They are pushed off in the spring by the swe 

ing tissue just underneath. 

Tae BuLLerrn of the Royal Botanical Society o 

n i Paper (with two plates) by E. Bernimoulin, upon the division of the 

eh in Tradescantia Virginica. The breaking up into worm-like filaments Is 

Mme remarkable and the plant so easily obtained that these observations could 

lling of the liv- 

f Belgium, for 1884, con- 

tai 



266 _ BOTANICAL GAZETTE. 

be readily verified in almost any laboratory: The parts used are pollen 
mother-cells, stamen hairs, and shreds of young epidermis, and the method of 
their treatment is fully explained. In the same volume a synoptical catalogue 
of the mycologic flora in the neighborhood of Brussels is given by E. Bommer 
and M. Russeau. It occupies (with full index) some 350 pages 

CURRENT LITERATURE. 

is number is chiefly made up of bot uleal/e papers of ae impor- 
tance, and contains thirteen besiaiel fal plates, most of them colored. Mr. Edward 

reene, in a paper ent titled “ Studie n the Botany of California and Parts 
Adjacent,” describes many st species ‘ait some new genera, and gives a synop- 
sis of certain groups. A ne ancouveria from Oregon is described, five new 
species of Eschscholtzia, and i new genera of Crucifere, Heterodraba and Athy- 
sanus. e former is Dr unilateralis, M. E. Ji ones, and the latter Thysanocar- 

mulus. The 
ae Minit Excel etc., e that one must Ahi ‘veule specimens for de- 
termination, a ine onvenient as to largely preclude the use of such 
ssa caper Pélyyonun “Douples sti and P. Engelmanni are two new species sepa- rated from P. 

In the vii sisibiiag: Mary K. Curran gives a list of plants described by ’ Drs, aE ere Me nd H. H. Behr, with an attempt at their identification. 

activity Bon our Pacific Coast. 

Canadian Filicinee. Macoun & B roe 4 Trans. Roy. Soc. Canada. Read ‘May 23, 188d urgess. rom the Trans. Roy : 

This is a i ge sera printed pamphlet of over sixt is intend- ed to be all that is necessary for a Canadia n pietidniogea 28 There are e species given, vith velitdanes to lg pe aR A deseriptions stations 2 collectors. A history of the s subject, remarks upon distribution, and Bur short 
: es account of the life history of Ferns prefaces the synopsis ger some interestin views 0 distribution Che fi is made upo! basis 0 Mr. Red eld’s eine of the North American species into six great cies the 64 Canadian Ps pesetbaved as follows: Cosmopolitan, 4; poe 23; Appalachian, 3 Pacific, 10; New Mexican, 1 (Cheilanthes : lanuginoed); Tro A ical, 0, Twenty of the s “ee are peculiar to North America. table divides the Dominion into five botanical areas, which show the followiog 

distribution of species: Atlantic Provinces and Eastern 54; Ontar 
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and Western Quebec, 55; the sees Plains to the Arctic Circle, 31; Rocky 
Mountains, 27 ; British Columbia, 3 

Contributions to American Botany. XII. By Sereno Nee Proc. Amer, Acad- 

X. oe 324-378. Issued February 21, 1885. 

i and revision Me the Roses of North A weston fills the first half of 
this Sbutlbution. The his is given with that painstaking reference to the 
literature of the e subject so Chee: of Mr. Watson, a from the account 
of Gosnold’s voyage in 1602 to Palmer’s R. Mexica na, discove red in 1881, we 
have a complete account of successive discoveries a varying opinions as to 
the limits and arrangemen t . species. 

nivent peaks, the other with se st on aie ad a ealee The former is 

subdivided into two groups, dependent on the presence or absence of infrasti- 

pular spi :Y group are entirely western, exte ding no farther east 

than the plains east of the Rocky Mountains e unarmed gr anges 

from Colorado to Alaska, and eastward to Hudson Bay and t Atlantic States, 

and may be all called R. blanda, or separated into four species, acc rding t 

view taken as to the limits of species. The series with deciduons sepals is more 

general in its distribution. Very little attempt seem ve been made to 

nhomymy, pro y from the fact of its inextricable confusion, but an 
ve syno obably f 

special full list of stations ase collectors answers really the same purpose, 

I. Sepals connivent and _ persistent after flowering. 

A. Without infrastipular spines. Nextounttend 

R. acicularis, Lindl. (N. Alaska) 2. R. blanda, Ait. (Newfoundland to 

Lake Superior r) 3. R. Sayi, oPeeig (Colo ado to Brit. Am, and Lake Supe- 

tior) 4. R.A: rkansana, Porter (W. Texa to Brit. = 

ica, . tr Calif 3 

7 endleri, Crepin 
ts. to the yl me asca 

f Wondsi, Lindi. (Col t
o Brit st é Be the Mississippi) 10. 2. nile, 

Lower California) 

II. Sepals “Shae after <Gabpbyel and deciduous. vi 

i 2. Carolina (Nova Scotia to Florida and the Mississippi) "ie ba 

leida, Ehrh. (Mewionadleud to N.Y.) 13, 2. pve Marsh. (ir var ff 

{antic to the Mississippi) 14. R.. nitida, will. (Ne wioundlan to!New. En
g. 

- 15, R. foliosa, Nutt. (Indian = to R. Mexicana, Wa 

- Nutkana, Pres! (Idaho and Oregon to Aloka). 6. R. pisocarpa, G ray 

“7. R. Califo rego 

(Mexico), 17. R. elas is (Ontario to Gulf a Mexico) 18. R. gymno- 

carpa, Nutt. ( Brit. Col. to W. Montana and Califor aa 

t It would be possible to reduce eas 18 eer nee
 ry as follows, inc i. ret 4 

(i numbers given above: 2 (in ncluding 1,8 , 4), 5, 9 (incl. 6, 7,8), 

mel. 12, 14) 815 ae 16), 17 f cies 

hi to ontribution is ps up to the description of new — . 

f telly from our weate ae) ies Quite a notable new —— ag oe 

* seg 100 to 150 feet in height, discovered by Thos. Howell + ee 4 ing 

Biowee, re - “a haed righ 
of California, and i dedics ated to Pro 

P. Brew 

sae. Anh Annual Rev e! the New York State eee of Natural History : 
ther, of the Botanist, Albany, 1884. PP. 

ty-sizth Re port of nlp same. Albany, 1884. om 29-49, 

he present reports are for the years 1881 and 1882, respec 

2 

Re- 

tively. The ne- 
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cessity of less can publication has been repeatedly urged by the wild ‘ the museum, but without much apparent result. The public prin ter Wi r ese repor i iety ial 

f fun one new genus, Gymnaseella, related to scomyces. A very yh tall 
ble re of the report . ‘be synopsis of NY. species of Lepiota, with fu 
specific descriptions and notes. 

t It has been the custom of Mr. Peck to make a collecting tour to some ae of the state each summer, for which he advances the money and is reimburse: 

the present reports is shorter re usual and contains n species. It sana however, a synopsis of the - Species of Psalliota, snlding seven guar 
ricus campestris tesiied rp Le omni about a gan tr a half have now og issued, lose or want of f pase index sould be favtiabed for all now pu blished, bei would e willing sacrifice one of the annual reports for it, if need b 
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BY E, KOEHNE (Berlin-Friedenau). 

Since I have been occupied during fourteen years with an in- 
vestigation as careful as possible of the Lythracee, J think it will 
be of some interest to North American botanists to learn the re- 

sults of my studies, as far as they concern species of the United 
tates. The systematic part of my monograph has been pub- 
lished in the first four volumes of Engler’s Botanische Jahrbucher. 
n the fifth and sixth volumes, in two extensive articles, I have 

treated of the morphology of the order, and in one of the follow- 

'ng volumes I will speak with some completeness of its geograph- 
ical distribution. The whole will be concluded by a complete 

index of names, including the synonyms. : 
It is not my intention to give, in the following site deseri 

a “ . 4 

Pleasure in determining any Lythraceous plants which botanists 

nd me. 5 ; 
_ As for the descriptions, I must refer to my monograph, but a 

i be of use to supply this defect at least by short analytica 
evs, : 

KEY TO THE GENERA. 

Flowers unsymmetrical, with 6 petals and 11 stamens. V. CuPHEA. 

Flowers r ular, ; 
Flowers solitary in the axils of the leaves, sessile or 

su ile. 
Calyx shortly campanulate or semiglobose. Sta- 

sae III. PEpPuis. 
Capsule indehiscent. Petals none. 



270 BOTANICAL GAZETTE. 

Capsule dehiscent, with 3 or 4 elegant septicide 
valves. Petals 4. 

Calyx tubulose. Petals 6. Stamens 12. ) pedi 
Flowers solitary, but on very long (12-28mm.) pedi- 

Petals generally 6. Stamens 12o0r13. VI. Nesma. 

I, RoraLa 
IV. Lyrarvum. 

are reduced to a single axillary flower. 
Capsule bursting irregularly. Petals generally 4, 

or none, owers not trimor 8. 
Capsule 3-valved, or rarely 4-valved, loculicide. 

etals 5, rarely 4. Stamens 10, rarely 8. Flow- 
ers trimorphous. 

II. AMMANDIA- 

VII. Decopon. 

I. Roraua L. sens. ampl. 
Petals 4: accessory teeth of the calyx as long as the 

r. obes or shorte 1. R. ramosior. 
Petals 0: accessory teeth of the calyx thrice as long as ‘ the lobes, subulate. R. dentifera. 

1. R. Ramosror Koehne, no. 3 of Monograph, |. ¢. vol. i. p- 
157. (Ammannia ramosior L. Sp. PI. 1752, nec L. Mant., nee 
Pursh: A. humilis Miche. 1808: Boykinia humilis Rat. 1817: Peplis occidentalis Spreng. 1825: Ammannia catholica Cham. et 
Schl. 1827: A. occidentalis DC. 1828 ; Chapm. 1865, pro parte: A, monoflora Blanco, 1837: Isnardia ascendens Hall ed. Eat. se¢- 
A. Gray.) From Boston and Florida to St. Louis and Texas; also in California and Oregon from the Yosemite Valley to the Columbia River; then from Mexico and the West Indies to Bra- zil and Ecuador, and on the Philippine Islands, It will be rather difficult, I fear, to convince North American botanists of 
the necessity of separating the genus Rotala from Ammannia, for, 
unfortunately, the only species met with in the United States has 

mmannia-like habit, which is not to be observed in the ; other species of Rotala. The African R serpiculoides only bears 
a character of the genus Amimannia, having its flowers dispo in axillary sessile cymes, 

i high authority as Bentham and Hooker, who brought Rotala asl Ammannia, I can not but insist on the diversity of the twe genera, for the latter differs from Rotala no less than from L yt if rum. oever may have occasion to examine a great number 0 species of Rotala will be struck by the peculiarities, by whieh ee genus proves to have pursued a course of evolution re ae vergent from that of Ammannia. The principal distinctive char - acters of the two are the following: the capsule of Ane é bursts Irregular] y, that of Rotala separates into 3 or 4 septic valves, Also, a bit of the capsule wall of Rotala mounted “ water, and examined with a magnifying power of twenty diam a 
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lythrum Hook. fil. “Rotala ramosior bears all the characters of the 

genus, and it is only its habit that has misled botanists into bring- 

ing it under Ammannia and, in general, to unite the whole genus 
with the latter, 

- DENTIFERA Koehne, no. 12 of Monograph, l. ¢. vol. 1. p. 
161. (Ammannia dentifera A. Gray, 1853.) I have not seen this 

species, which has been found only near Santa Cruz, in the Mex- 
lean State of Sonora, but will probably be met with in the ad- 

Joining parts of the United States. 
It may be added that the small &. Mexicana Cham. et Schl., 

. species: widely spread from Mexico to the West Indies and 

Brazil, from Japan to Australia, and from the East Indies to 

Madagascar and West Africa, may possibly occur also in South- 

etn Texas or in Florida. 

II. Ammannta L, sens. restr. 
Petals 4: stamens exserted. 

Capsule half exserted: peduncle 2mm. long: cymes 

: rather loose: stamens 4, rarely 3. 
Capsule totally included: cymes subsessile, dense : : 

stamens 4- 3. A. coccwned. 
Petals 0: stamens 4, included : stigma subsessile. 4, A. latifolia. 

2. A. aurIcuLATA Willd. 1806 (2): no. 32 of Koehn. Mon. 

l. i. p. 244. (4. arenaria HBK. 1823: A. Senegalensis 

. e Lam.: A undulata C. A. Meyer, 
ia A. pusilla Sonder. 1848; ?A. sagittata var. angustifolia A. 

l - 1845: A. Wrightii A. Gray, 1853: 2A. longipes Sauvalle, 

868.) IT have scen no North American specimens except from 

it Orleans. The species extends from the Rio Grande del 

i i Ecuador and Brazil, from the Cape to Senegambia and 

thos, and along the Nile to its mouth, from the er re 

80 a Eastern India to Southern China and Australia. 1t has 
metimes been confounded with A coccinea. 

2, A. auriculata. 
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3. A cocctnkAa Rottbeell. 1773: no. 35 of Koehn. Mon. |. ¢. 
vol. 1. p. 249. (A. latifolia LL. 1753, pro parte?: A. ramosior L. 

Mant. 1771, nee L. Sp. PL: A. purpurea Lam. 1783: A. san- 

guinolenta. Swartz. 1797: A. octandra var.  Poiret, 1810: A. 
stylosa Fisch. et Mey.1841: ?A. sagittata var. angustifolia A. Rich. 
1845: A. Texana Scheele, 1846: A. humilis Chapm. 1865, pre 
parte: ?A, longipes Sauvalle, 1868.) From New Jersey to St. 
Louis and New Orleans, then from Mexico to Brazil, and on the 

Sandwich, Marian, and Philippine Islands. I do not understand 
how this species could be united or confounded with Rotala ra- 

ries, and settled the true nature of the presumed stigmas of the 
capsules, The styles break off before ie capsules are ripe, 20 
only their base persists on the top of the capsule. The uppe! 
end of this persistent base is somewhat thickened and present 
the very aspect of a stigma. This observation induces the con 
viction that Scheele was deceived by the apparently short styles 

A. lingulata Griseb. 1866: Ludwigia scabriuscula Kellogg, 5° 
Watson.) Mobile, New Orleans, Northern Mexico to the West 
Indies, to Peru (Lima), and Paraguay. 
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III. Peputs L. 

5. P. diandra Nutt. ed. DC. 1828: no. 49 of Koehn, Mon. 

le. vol. i. p. 263. (Callitriche autumnalis? Michx. 1805, sec. 
Watson: Didiplis linearis Raf. 1833: Hypobrichia Nuttallii M. O. 

Curt. ed Torr. et Gray, 1838-40: Ptilina aquatica Nutt. Ms. see. 

Endl.: Didiplis diandra Wood, 1855, sec. Watson: Ammannia 

Nuttallii Gray, Man. ed. 4.) From North Carolina and Florida 

through Illinois to Minnesota, St. Louis, and Texas. I can not 
detect differences of any weight between Didiplis and the true 

European Peplis. It is of little consequence that the flowers of 

the former are tetramerous, and those of the latter hexamerous, 

this character being variable in more than one genus of Lythra- 

cee. On the other hand, I can not agree with M. Baillon, who 

brings Peplis under Ammannia, for the European species of Pep- 

sare much nearer allied to Lythrum, by means 0 L. numnularu- 

folium Loisleur, than to Ammannia. As to the number of sta- 

mens of Peplis diandra, it is often said to be two, but the numer- 

ous flowers I examined were all tetrandrous. 

IV. Lyturvm L. sens. restr. 

Flowers solitary in the axils, rarely binate by an 
Fl ace ; wer. il 

owers oe Sore: ee rather small; 6. L. Hyssopifolia. 
8 

Flowers dimorphous: petals rather large; sta- 

mens 6, the dorsal ones inserted lower 

than the ventral ones. 

Ovary on a thick short stalk; no fleshy hypo- 

nous ring: leaves linear, almost al- 1. tare. 

flesh 1 

Calyx (with the accessory teeth) 1} to 64mm. 

stamens of the short-styled 

— exserted: leaves alternate, or 

the lower ones opposite. 
The fleshy hypogynous ring small, or very 

small, 
Leaves linear, or the cauline ones linear- “1, album 

lanceolate. : L. ovalifolium. 
Leaves suborbicular or oblong. Rae 

The height of the fleshy ring equalling its 
iameter. : 

Leaves oblong-linear or lanceolate, with 10. L. lanceolatum. 
nN acute or cuneate base. : a, 

Leaves oblong or linear-lanceolate, with 11. L. alatum. 

* a cord 
ase. 

Calyx (with the accessory teeth) 8 to 14mm. 

height of the fleshy ring 

eter. 
Leaves linear, alternate : — of the 12. L. Californicum. 
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Leaves oblong or ovate, with a cordate 
or rounded base, generally opposite : 
stamens of the short-styled flowers in- 
cluded or scarcely exserted. : 13. L. Vulneraria. Cymes of flowers arranged in terminal spikes: Wane owers trimorphous, 14. L, Salicaria. 

6. L. Hyssoprroria L, 1758: no. 59 of Koehn. Mon. Le. 
vol. i. p..315. The Synonyms of this species may be passed by. It has often been confounded with LZ. Thymifolia L.) From Maine to Massachusetts near the coast, also in California near Calistoga and near the bay of West Berkeley, in Columbia near 
Quindivi, in the Argentine Republic, Uruguay and Rio Grande 
du Sud, in Chili and on the island of Juan Fernandez, in Europe 

region, on the Azores, Madeira. and the Canary Islands, in North- ern Africa, in Abyssinia, at the Cape, in Eastern Australia and New Zealand. ° 
; 7. L. cINgarE L, 1753: no. 64 of Koehn. Mon. 1. ¢. vol. i. p. 320. (Pythagorea linearis Raf 1819: L. virgultosum Griseb. 1866, excl. synom.) 

. L. atsum HBK, 1823: no. 65 of Koehn. Mon. 1. ¢. vol.i. p- 320. (LL. albicaule Bertero, 1829 and 1830: perhaps L. alatum var. 0 Torr, et Gray, 1838-40: J. Californicum Torr. et Gray, nec Watson: L, Greferi Gay, 1846, nec Tenore: L. alatum vats. lanceolatum et linearifolium A, Gray, 1846.) California, New exico, Texas, Mexico, Chili. This species differs undoubtedly from J. alatum, the latter being well characterized by its large hypogynous ring and the form of its leaves. This ring of the dimorphous Lythra has been overlooked before by all botanists. ave dissected numerous flowers for the purpose of ascertaining the diagnostie value of the ring, and I have found that it is ab- solutely constant in form and size, 
9. L. OVALIFOLIUM Engelm. ed. Koehn.: no. 66 of Koehn. Mon. l. ¢. vol. i. p. 323. (1. alatum var. ovalifolium et var. pul lum A. Gray, 1846:9 7, flagellare Shuttleworth, sec. A. Gray et Watson.) Western Texas (and Florida ?) This species differs from LL. alatum chiefly in its very small hypogynous ring; from 4 album in its habit and broader leaves. The ring of the latter !s also twice as thick as in L. ovalifolium. 
10. L. LANCKOLATUY Elliott, 1821: no. 69 of Koehn. Mon. le, vol. i. p. 323, (LZ. virgatum Walter, 1788, nec. L.: sal- ureifolium fl. Mex. ined, sec, DC.: Z.. Hyssopifolia var. virg wd sum DC. 1828: J. alatum var. lanceolatum Torr. et Gray, i 

40: L, Hysso Yolia A, Rich. 1845; nec L.: DL. alatum Hook. 
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1840, pro parte: L. hyssopifolium Curt. 1841: LL. alatum var. 
breviflorum A. Gray, 1846: L. breviflorwm Watson: ? L. flagellare 

Shuttlew.) From Carolina and Florida to Arkansas and Texas 

(also in New Scotland?), Mexico, Cuba, San Domingo. A very 

good species that may always be distinguished with certainty 
from L. alatum. 

11. L. aratum Pursh, 1814: no. 70 of Koehn. Mon. Ll, © 

Vol. i. p. 324. (Pythagorea alata Rafin. 1819.) From Canada, 

Wisconsin, and Colorado (Denver), to Arkansas and Georgia. 
This species is by no means so variable as has been supposed. 
could always distinguish it without any difficulty from all the 

other species enumerated in these notes. 
12. L. Canrrornicum Watson, 1878; nec Torr. et Gray: 

no. 71 of Koehn. Mon. l.c. vol. i. p. 324. California, Napa Val- 

ley. It differs from the last in its linear leaves and larger flowers. 

3. L. VuLNERARIA Ait. ed. Schrank, 1819: no. 72 0 

Koehn. Mon. |. ¢. vol. i. p. 325. (J. alatum Sims, 1816; DC. 

1828, pro parte; nec Pursh: L. Kennedyanum HBK. 1823: L. 

datum var. Torr. et Gray, 1838-40, pro parte.) Philadelphia 

(cultivated ?), St. Louis, Mexico. Ido not understand how it 1s 

possible to mistake this excellent species for L, alatum. See its 

characters above in the analytical key. 

_ 14. L. Sanicarta L. 1753: no. 73 of Koehn. Mon. l. c. vol. 

i. p. 326. (The numerous synonyms of this species may be 

by.) From Canada and New Scotland to Delaware ; In Europe, 

except the most northern parts; in Asia from a line drawn from 

Tobolsk to Sachalin and Japan southward to China, Thibet, 

Cashmir, and Persia; in Northern Africa (but not im Egypt) ; 

also in Eastern Australia. 

V. CupHea P. Browne sens. ampl. 

vules 8 
Pedicels 5 to 15mm. long: leaves verticillate: ovules 5. 16. C. as 

Dorsal lobe of the calyx much longer than the ventral ones: 

calyx 8 to 13mm. long: leaves opposite: ovules 7 sr (. petiola. 

15. C. @uuriNos: 1. et Schl. 1827: no. 120 of Koehn. 

Mon. |. ¢. vol. ii. ie. Ue hirsuta Gillies ed. Hooker, ake 
C. ingrata var. Platensis St. Hil. 1833: G. hyssop: ae ieee: : 1874, Sis patte, chiefly the v8 brachyphylla.) From word 

terior of Bolivia to the Sierras Pampeanas in Patagonia, an r 
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Rio Grande du Sud, and Uruguay. 1 was greatly surprised - 
see specimens collected in 1884 by Mr. Langlois near Vermil- 
lionville in Western Louisiana, kindly sent me by Mr. Watson. 
They are quite identical with the ordinary South American forms, 
from which they differ only in the want of the small margin of 
the seeds; but this margin, that formerly seemed to me to bea 
section character, is often absent also in some species nearly al- 
lied to C. glutinosa. | 

16. C. aspera Chapm. 1865: no. 149 of Koehn. Mon. |. c. 
vol, ii. p. 161 and vol. iv. p. 400. St. Joseph, Florida. This 
species represents, geographically, a pendant to the preceding, 
or it belongs to the South American group Qidemation, which 
inhabits the extra-tropical parts of Brazil, Paraguay, and the 
northern parts of the Argentine Republic. It is very like the 
Brazilian C. hyssopoides St. Hil. 

17. C. petiotata Koehne: no. 178 of Koehn. Mon. |. ¢. 
vol. ii. p. 173. (Lythrum petiolatum L. 1753: GC. viscosisstnd 
Jacq. 1772: Lythr. Cuphea L. fil. 1781, pro parte: Silene axillaris 
Leavenw. sec. Torr et Gray.) From Connecticut and Pennsy!- 
vania to Georgia, and from Missouri to Louisiana. Since Lin- 
nus’ son confounded this species with the subsequently distin- 
guished C. Balsamona Cham. et Schlecht., and consequently said 
it was to be met with also in Brazil, all subsequent authors have 
made erroneous statements as to its geographical distribution. 
{t inhabits only the United States from the region of the Missis- 
sipp eastward, and belongs to the very marked group Heterodon, 
which is exclusively Mexican or Central American. : 

tis not impossible that C. Wrightii A. Gray, a species nearly 
allied to the preceding and inhabiting Mexico northward to the 
Rio Grande, may be discovered in South-western Texas or it 
New Mexico. 

VI. Nes.va Commers ed. HBK. 
18. N. Lonerprs A. Gray, 1852: no. 306 of Koehn. Mon. I. 

¢. vol. iii. p. 335. Western Texas and North-eastern Mexico. 
A very near ally of the West African N. linifolia Welw. . 
Hiern, and of the Australian N. Robertsii F. v. Muell., both © which are very similar to it. The genus Nesca is probably the oldest of the whole order. It is nearly allied to Ammannia, from 
which it differs chiefly in the complete septa of the ovary, the septa of Ammannia being incomplete above the placenta. 

Heimia salicifolia Link, that reaches the north of, Mexi¢®, 
may hereafter be discovered in New Mexico or Texas. peer is to be separated from Nescea, although closely related, by the 
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dehiscence of its capsule. The capsule of the former dehisces 
septicidally, while that of the latter opens by a little opereulum 
and then slits septifragally but in a rather irregular way. 

VII. Decopon Gmel. 

19. D. vervicintatus EIl. 1821: no. 315 of Koehn. Mon. 
i le. vol. iii. p. 342. (Lythrum verticillatum L. 1753: Anonymos 

aquatica Walter, 1788: Decodon aquaticus Gmelin. 1791: Nesea 

verticillata HBK. 1823.) From Canada and Wisconsin to Flor- 
) ida and Louisiana. Decodon could possibly be united with Hei- 
| mia (but not with Nesea), the capsule dehiscing in the same man- 

ner. Yet not only the different color of the petals and the dif- 
ferent disposition of the flowers, but also the near relationship 
of Decodon and Grislea and Adenaria have decided me in keep- 

ing them separate. The relationship between Decodon and Gris- 

lea secunda Loefl. is even greater than that between the former ~ 

Heimia, 

EXPLANATION oF PLATE VI.--In all the figures @ is the ovary stalk; 5, 

the insertion of the calyx; c, the base of the ovary; d, the hypogynous eshy 

ore é, capsule valves; A, the calyx; B, the ovary; C, the lower part of the 

the la 
Ree Fig. 6. L. Californicum, long-styled : g. 6. Pas eter taag wee 

styled (C, the longitudinal section, i the calyx with dehiscing fruit). 

Notes upon the Botany of the New Orleans Exposition. 

BY CHARLES E. BESSEY. 

Younger botanists to give this portion of the Ex 

or two of Piacrvation: It is impossible, and indeed it is not ris 

visable, to discuss fully the botany of the Exposition, but. ew 
i : d to visit New 

ord of the 

people. 3 ae 

of n the government building many of the States have ite 

t botanical specimens, evidently extracted from the herbaria © 
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colleges or of *private individuals. With but few exceptions 
these are of such meagre proportions, and were selected with so 
little care, that they possess very little interest to the scientific 
student. Ina few cases they were selected to illustrate the forest 
trees, or the grasses, which they fairly represent ; but the wretched 
way in which they are shown, tacked to the walls, and entirely 
unprotectod from dust an injury from handling, detracts much. 
from the pleasure one might otherwise have felt in examining 
them. And the labeling! who can do justice to it? Spelling, capitalization, and accuracy of identification are equally disre- garded in some of the collections, even in some of those bearing 
college and university labels! f t is a pleasure to pass from the foregoing to what is without question the most interesting collection of herbarium specimens in the government building, viz., that of California—the work 

. of the well-known botanist J. G. Lemmon. A thousand or more finely prepared specimens are mounted upon bristol-board, and 

wood of nearly every tree growing within the limits of the United States. The Southern States have excelled in this, hav- ing sent great truncheons often of the dimensions of logs. The only drawback to these wood collections is that of defective, not to say illiterate labeling, which is far too common. ; e Department of Agriculture exhibits a large collection of colored drawings of the Fungi, the work of Dr. Thomas Tay- lor. While some of these are open to critigism, the collection as a whole is a very valuable one, and it is to be hoped that the de- partment will provide for their early publication, accompanie by appropriate text furnished by some one of our specialists 10 the study of the Fungi. : 
. orticultural Hall is disappointing. There is not that variety 

of fruits which a Visitor from the north might expect. Still the genus Citrus is well] represented, and many a botanist from ae Northern States wil] find it very instructive to spend some time in studying the many variations in the species of this genus. a” collection of Cacti includes some striking plants, among whic 
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are half a dozen large Mexican specimens of Cereus giganteus, 
from a foot to eighteen inches in thickness, and from ten to fif- 
teen or more feet in height. A dozen or more enormous plants 

of Agave Americana, from Mexico, have been hollowed out so as 
to show the secretion of juice which when fermented yields a 
favorite drink of the Mexicans. 

In the main building there is little to attract the botanical 

student until he reaches the Mexican exhibit, which contains a 

collection of woods (not yet fully labeled) and a fine collection 

of seeds of economic interest. Some of the West. Indian coun- 

tries have similar collections of more or less value. 

The exhibit made by Jamaica is well worth studying, and is 

full of interesting things. Thus may be mentioned fruits of 

Anona, Persea, Myristica, Psidiwm, Achras, and many others ; 

woods of Guaiacum, Cassia, Hamatoxylon, Crescentia, Cinnamo- 

mum, Rosewood (Dalbergia), Cedar (Cedrella), Satinwood (Chlo- 

roxylon), Lace-bark (Lagetta), Fiddle-wood, Bully-tree, Logwood, 
P 

he varieties of Coffee, Pimento, Cacao or Chocolate are well 

Worthy of the attention of the botanist, as are also the large col- 

lections of fruits and seeds yielding spices an 
collection of meals and starches, vegetable oils, 

¢inal products, and fibres. 

GENERAL NOTES. 

Notes on Forest Trees:—A 
careful perusal of Vol. IX of the Census Re- 

Ports, devoted to a consideration of the forest trees of North America, has sug- 

gested the following notes upon the occurrence and distribution of some species. 

- is not intended to criticise that excellent report, but merely to give addi- 

onal information upon the distribution and occurrence of forest trees 1m Ar 

Kansas, and to enumerate some species found in this State not mentioned in 

former notes. 
Pa 

Magnolia grandiflora probably is not indigenous to Arkansas. — 

: is is common in low ground north of the Arkansas river in Arkan 

ea trifolia was not included in former lists, as i 

bg the mountains about Hot Springs, and is found ont 

Re : Ae Water. Aixculus glabra occurs as far south-west as t in Census 
River in Arkansas, Rhus venenata, credited to South Arkansas in Vensts 

+ 
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Keport, has not been rediscovered. We do not know the authority for its oc- 
currence in Arkansas. Prof. Lesquereux admits it with an interrogation upon 
- mneibosiy of the people. We will be glad to add it to the list of Arkansas 

upon good authority, regardless of its poisonous properties. Crategus 
oa Fa , occurs in the Arkansas River valley as far as the Indian Terri 
tory. Ortega Aen for some reason, was not abivags to ATH nor even 

trunk, quatgni's and 2 Plena’ y the branches, Myricu cer ver L., though not mentioned as occurring west of the } Mississippi River, is common about Hot 
Silos inthe mountains. It is asmall shrub in this State. Fru quadrang- ia said to occur in Arkansas at Du Voll’s Bluff, upon the authority of Let- 

oe upon more careful examination found he was wrong. Mr. Letterman has not seen the species in Arkansas, but has found it in South-east Missouri, me 

te. Quercus aquatica extends up the Arkansas River valley beyond the Ar- kansas line into the Indian Territory.—F, L. Ha RVEY, Fuyeiteville, Ark. 
Nostoe and barre ce in Na C,H,0,.—Our chemist recently handed me a bottle con taining a r per cent. solution of sodium acetate, in which there had developed an shee plant growth of some kind. Grayish black 

floceulent looking masses were fastened to the bottom, and floating in the liquid (as if suspended) was an opalescent jelly-like mass extending nearly across the bottle, and having a flowing motion when disturbed. A microscopic examina- tion revealed the fact that the ithe was one of the slants at es but with much 

The grayish black hemispherical masses proved to be a species of Penicillium, but differing from any normal f - The medium in which it grew seemed to canted it chance br a most “rampant doveloumest The conidiospores were 

these also budding. The eaiencle adits ei of the yeast plant were frequently to be seen arising from hyphal threads or supplementing a row of 
medium so favorable for the development of these plants and one so easily obtained should be of use in our laboratories. Jor N. Ros, Botanical Labor vuory, Wabash College 

Abnormal Claytonia.— While botanizing to-day I found an unusual form 0 — hii. Which illustrates what might be called condensed inflo- 
— only two flowers in the raceme. The usual number is 

which were sh as broad as in the usual form, eight petals, nine stamens (tW? Opposite one of the petals), and a double pistil. The ovary was two-celled, pla- 



BOTANICAL GAZETTE. 281 

centa basilar but apparently attached to the partition, ovules six or seven in 
each cell. The upper part of the ovary was composed of small sacs opening 
into the common cavity. The apex of the ovules apparently projected into 
these sacs. A section near the top of the ovary had the appearance of being 

_tMany celled. There were seven stigmas. The flower was larger than those of 
the normal form. The upper flower, which was in bud, had two sepals, 
seven a and seven stamens. The pistil, BF gl small, was apparently 

F. L. Harvey, Fayetteville, Ark., April 1 

New Species of kndvepeenn ct E. Hackel, who is preparing a Mon- 

ograph of the | ets recognizes the following new species in n the genus 

Andropogon, and publishes them with admirable descriptions in “ Flora” (oder 
allgemeine botanische ‘ning for 1885. Four of the species, as indicated in 
the list, are North Am 

Sect. prea Sect. Arthrolepis. 

i; gn se urceolatus. 16. longiberbis. (Florida, leg. Gar- 
2. A. nodulos ber, Curtiss. 
3. A. sh fianibarbia. 17. A. Liebmanni 
4, A. Schweiofurthii 18. A. Cabanisii. (Pe nnsylvania, 
5. A. cirratus. ( Western Texas and ile leg. Cabanis--in Her 

w Mexico, nos. 804 and 2105, reg. Berolin. Florida near Ap- 
Cc. Wright. Silver City, E. ‘# alachicola, ce Chapman. ) 
Greene.) 19, A. Bourgei. 

6. A. rbis. i 20, A. arenarius 
7. A, gracilipes. 21. A. exaratus 
8. A. Cubensis. 22, A. madagascariensis. 

. A. annuus, 
Sect. Heteropogon. 24, A. longipes 

9. A. leptocladus. Sect. Amphilophis. 
10. A. Bellariensis. ; 

95. A. Wrightii. (New Mexico, no 

Sect. Cymbopogon. 2104, C. Wright, 1851-52.) 

11. A. diplandrus. le A. -apperifolina 
12. A. Barteri. si 
18, A. m crolepis. Sect. Sorghum. 
sy - cornucopie, ae 
2 A, . sh. DI . grandiflorus. pe “oe 

EDITORIAL NOTES. 

Dr. W. G. Fartow is to give the fourth lecture in the course before the 

San Diego ‘gatgac of Natural History, California. 

s. ©, R. anv J. H, Orcurr will soon start on a botanical trip — 

aba chain and Rev. E, L, Greene will explore the islands near 
ast. 

Tue Devtscue poraniscuE MonaTsscHRirt, edited by Dr. Lei imbach, oy 

*ntered upon its third year enlarged and improved. It is an excellent fo 
lal, jour; 
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Pror. T. C. AncnEr, director of the Edinburgh Museum of Science and 
Art, and well known to American students as the author of a Handbook of 
Economie Botany, died on February 19. 

HEDWIGIA comes to us enlarged, better printed and with a cover, and on 
the whole looking much like an American publication. We do not doubt that 
the high position it has held among cryptogamic journals will be proportion- 
ally advanced by this change. ° 

4 a University or NeBrRAsKa has mad re Tue 

ae s dollars for procuring apparatus and collections for its department of botany. I is needless to say that with such liberality Prof Bessey will soon have one of 
try. the best laboratories in the coun 

AMERICAN AssociATION for the Advancement of Science will hold its 
next meeting at Ann Arbor, Mich., beginning August 26. Special arrange- ments for the entertainment of the botanists have already been begun. Let those who contemplate attending prepare one or more well digested papers as 2 contribution to the success of the meeting. 

IN THE LXxxrx. Bande der Sitzb. der k. Akad. d. Wissensch, I. Abth. Miirz. Heft. Jahrg. 1884, Prof. E. Hackel of St. Pélten, Austria, describes the follow- ing new species of grasses, two of which, from Madagascar, form the proposed new genus Pwcilostachys: Aruwndineller stipoides, Arthropogon stipitatus, Andropogon Hallit (No. 651 Hall & Harbour Rocky Mt. eoll, 1862.) Stipa Regeliana, Pree- ilostachys Hildebrandtii, P. geminata. 
Proressor J. C. ARTHUR has been appointed botanist to the Geolog- 

ical and Natural History Survey of Minnesota, and will conduct the botanical survey of the State. This will include a study of the cryptogamic as well as 
e 

work will extend through several years, and be terminated by the publication of final reports corresponding to those of the other departments of the survey- In ENGLER’s BOTANISCHEN J AHRBUCHERN (VI. Band 3 Heft. 1885) Prol- E. Hackel gives, in a paper of 15 pp., his elaboration of the Graminec collected by Dr. Naumann on the Expedition of Her Majesty’s Ship “Gazelle.” Six new species, one of which constitutes a new genus—Anadelphia—are proposed, = Panicum tabulatum, Chameraphis gracilis, Andropogon superciliatus, Anadelphia ~ gata, Agrostis paucinodes, and Chloris pallida, The synonyms given and authori- ties quoted together with the numerous critical notes make this paper an especl- ally valuable one to Agrostologists, 
Mr. MEEHAN, at a recent meeting of the Philadelphia Academy, displayed a specimen of Cypripedium insigne with spicate inflorescence. In addition to 

P ee ae ahs it” ie i large one in this case, but surely the the merit of accounting for exceedingly rapid evolution. 
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Mr. F. Lamson Scrrpner has published a revision of the North American 
Melice in the Proceedings of the Philadelphia Academy. The genus is divided 
into three sections, GLYCERI& (3 species), EUMELICA (8 species), and BroMEL- 
IcA (4 species). The five new I i prop d (1) M. Ti y ( p ted f 

M. imperfecta Trin.) from California, (2) M. frutescens from the same State, (3) 

M. spectabile (M. bulbosaof Bot. King’s Exp. and Fl. Colorado), (4) M. Californica 

(M. bulbosa, Thurber, in Bot. Calif.), and (5) M. subulata (Bromus subulatus< 
M. acuminata of Bot. Calif.) M. mutica, var. diffusa is raised to specific rank as 

M. diffusa, Pursh. M. Porteri, Scribner, includes M. mutica, var. parviflora of Fl. 

Colorado, and M. stricta of Brandegee’s Fl. S. W. Col. M. mutica, var. glabra of 

Gray’s Manual is M. mutica, Walt. A full list of localities and collectors com- 

pletes this excellent paper. 

Journal of Botany for April Thomas Hick describes (with plate) 

protoplasmic continuity in Fucacee. Ascophyllum nodosum is the form chiefly 

described. All the methods of treatment are given so that confirmatory work 

is made very easy. In every case at the ends of the cells concerned there is an 

annular thickening on the internal wall, which is unlike the cell wall under the 

ction of ad + para ae fth Py Se oe 

Four types of continuity are given, viz., (1) the ring surrounds a comparatively 

wide and open pore, through which the protoplasm is continuous in a single 

thread ; (2) a delicate diaphragm stretches across the space enclosed by the ring, 

and through this the protoplasm is continuous, as through a sieve plate, by a 
number of delicate threads (the commonest form); (3) like the second, except 
that the continuity is effected by a thin and delicate ribbon of protoplasm, 

which passes through a narrow slit in the diaphragm; (4) the diaphragm is 

complete except at the center, where is an extremely minute pore, through 

which a single delicate strand of protoplasm maintains the continuity. 

CURRENT LITERATURE. 

A Course of Practical Instruction in Botany; Part I. Phanerogamve-Pleridophyta. 
By F. 0, Bower, M. A., F. L. S., and Sidney H. Vines, M. A. D. Se., F. L. 8, 

with a preface by W. T. Thiselton Dyer. Macmillan & Co., London, 1885. 

12°. 226 pp. 

Ten years ago Huxle d Martin’s Elementary Biology was published. 
It Was the first Eiciraies, caaunal of the kind, and the excellency of its con- 

is suc , Mr. F. O. Bower, ™ 

with the assistance of Dr. Vines, of Christ’s College, we are indebtec 
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or the present work. Of the great value to both space oe = pupil of such a 

handbook, when well prepared, there can be but one op in , 
he work opens with sixteen pages on methods x3 eee the materi ca 

followed ie seven pages on reagents and twenty pages on the structure an 

the 
is devoted to the study of types of phanerogams and pterido hy tes. 

sr ea tnt up the chatlon as illustrating in its seeds the dicotyledonous 
embryo, and in its By: the herbaceous type of structure, followed by the elm 
for the i Meas sich the mare’s-tai | (Hippurus vulgaris) for r the peice 
type. Sieve tubes re than examined in Cucurbita and gone laticiferous vesse : 
in ~ dandelion an Euphorbia splendens, followed by a study of leaves an 

Corn is next used to illustrate the embryo and Bistedled es in monoco- 
ss Aer and fig for the herbaceous type of stem, yucca being used for pe ar- 
boreous type, and is followed up by a study of roots and leaves. This brings 

for certain parts; some of these are natives, some exotics. Passing to the gym- 
nosperms, Pinus sylvestris is taken to s ow different phases of structure and de- 
pie: ays In Gcuisphates + the following late are used: Selaginella Mar- 

nsit, Lycopodium clavatum, Aspidium m felix-mas and Equisetum arvense. This closes 
ay pi which is but t rst part of the projected wore the second . 
proposes to complete the types of the lower forms, and it is 10 be hoped W 

that the work is not intend ne “fo or so fh o have ia 
knowledge of the science to ae Ss fag follow the Hecatiou however, it wi 
prove a great boo r 

The method of paragraphing adopted peste “i an moony handling of a8 ~ 
ject. The student is directed to look at certai hara 
istic by which they may be Pace chy while a ee ame ee much information 
of a theoretical hike points.in homolo oct methods of f demonstrat 
difficult eget = oie of pens ae studies, and various yr help- 

appreciated by the pr oenaas e studen wl- is th oo ical ot will enable English students to obtain a peanion mee 
edge of the fundamental features of plant structure in accordance with ithe 
views, and it is t ates a much needed work. But while the seaiidaion 0 
: e doubt expre: king- ing the eu of starting out with the highest type of the bs is ing. 
dom, instea.. of progressing from the sim pler forms upward. For advan students, howe, this i is of little moment. 
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An Autobiography and Some Reminiscences of the Late August 

Fen Tr. . 

EDITED BY WM. M. CANBY. 

Brief notices of the late August Fendler have appeared in 
several scientific periodicals, but scarcely such as so excellent a 
man and one so useful to science deserved. Feeling this, a fuller 
Account, consisting of extracts from his correspondence and some 
personal reminiscences, was prepared by the writer. After this 

ad been done, it was found that, at Prof. Eaton’s suggestion, Mr. 
Fendler had written and sent to him the autobiography which 
has been kindly furnished, and is here given. The former ac- 

count, revised and enriched with further extracts from his letters 
to Professors Gray and Eaton, is appended. 

AUTOBIOGRAPHY. 

F <3 bl Fendler, the only child of Mathias Fendler, was born on the ve 

Pru of January, 1813, at the town of Gumbinnen, in the most eastern part 0 
russia. When he was about six months old his father, who by trade was a 
Le in wood and aie i 

iitle August’s parents being possessed of but scanty means, could not do mu; 

in way of education. Hence it hap ned that his school train- 

© Soon found that the kind iti Jone here was to him but a time 
: ; of writing to be done here im ; 

- ep killing employment, during whith the longing for a visit to foreign 

7: w daily stronger. : fe 

itself tthe end of his apprenticeship his first chance for traveling presen 

in the He received an offer from vi 

to the Pacity of clerk during a journey of inspection to be m 

: h 
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not slee h all night for excitement and joy. not been long 
on their journey when the physician received the alarming news that the cholera 
had already its appe in a large Prussian village on the frontier 

the population of the village, and F. was soon surrounded by cholera patients, 
an unusually great percentage of whom died. The ravages of the cholera in this 
place finally abated, and F. went 

nm = & i) oe Ee o [=] aR [- ae —— ey Ss " ° S i=] a p> gS. oO fe! -_ OQ a oO ima @ O° ) B oO $9 Ss i) >) S 5 oO i=] = _ ° oO 
oe ° — 

Bae 
— 

manipulations, disgusting though some of them are to most persons, and trying 
as they were to his rather slender and light frame of body. He got 0 

a maet oe 1 L: 4 +t]e ta the tnt 
. i. the obj the Tu 

for travel offered by his trade. ‘ : 
Meanwhile F. found out that there existed in Berlin a kind of Polytechnic 

school, the Royal Gewerbe schule; in which young artisans, who showed an abil- 
ity for readily acquiring the physical sciences, we eive not only iree’ 

their mental powers. A small proportion of their number only were able’ 
avail themselves of the whole three years’ instruction, all the rest being dis- 

Advised by his physician to desist from any further exertions at this school, he. 
at the end of the first year, asked for his dismission, which was granted, accoDr” 
panied by a testimonial certifying to his “‘good and very good progress 12 al 

in the capreity of a traveling artisan (Handwerksbursche), pa of Silesia, Saxony to Frankfort, and down the river Rhine, working in sever# 

t learn a variety of handicraft more agreeable to him than those of vn tany While at New York he witnessed the arrival of the first ocean gee rs, the Sirius and t t Western. They were side-wheel steamer a, we led most nthusiastically by the people of oe st y crisis and panic of 1837 depressed the lamp manufacturing poegerer 
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as the apprentices, had t i } 8, o quit. F. was the last to 1 i i 
finally Fad the spring of 1838 the shop was shut up altemett sone meme ty 

ving made up his mind to go to St. Louis, Missouri, the then “Far 

Louis. The whole j ana i journey from New York to St. Louis required thirty d 
and at the most economical rate, by taking deck-passage on the pean could 

‘0 ) 
SW d, but gett dissat' h th 

and th goo getting dissatis the poor tools 

ted ne d room he work in at the approach of icine, he di- 

about Chri “Mega towards the sunny South, and resolved to | St 

stmas tim 38. Il the river steamers were ice-bound, he 

nd crossing the Miss 
thinly settled forests o 

ron . : ° reqni ete chp atm it, but in order to have it selected and surveyed 

ieee ell armed, to join the surveyors, in order to stren then their party 

it Yy premeditated attack from the wild Comanches who, it wa 

Hi Ps fh . . 4 

is stay of twelve months in Texas was full of ee un Having 
aha : A 

to Houston, just in 
ights of the un- 

r months in 
country, nearly 
where for some 

Ver, F, ime te eturned to the nearest settlement, and subsequently 

the fiunee- Vage e€ fev 

empty in and fall of 1839. At last, dissatisfied with the 

time he — 8 and broken down in health, he left for Illinois, 

Autu : school. - 

: reaenect mn in North erica, and especially in the Western States, always 

In 1841, wh ’s mi any other part of the year. Hence 

ited.with uum wi o scatter the falling forest leaves, he was 

Uated on th ne 

Here he dt recy of the Missouri river, three 

Wolfs Ilana that an uninhabited island, two and ¢ 
, Not very far below the village, was at his service. 
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Without delay, F. Has pe bi fi baggage, ship ea some pepe 
and cooking utensils, a rifle, and some books, in a ae des Press, 
along some pro video 3 and mars tor his» new w home This island was bye? 
wooded with gigantic trees. On the lower part of it, farthest remove 9 
the village, was an old, dilapidated log cabin, the former abode of some bir 

cho ney was gone, so that a ta 1] man wi 
ing on the outside of it could look ion wn inside upon the lov sit gre en pn 
the burrows of which wild rabbits popped forth at the app seca of m “ Ai 
of the roof was gone, and the door carried off. There was plenty of ga 
however, ia wild turkeys. ace of ae had reat in the island as . a 

o ba] Ry 5 oo ° —, - img oO ie) 

orm 0 
moved from the crowd, the hum and ete of men, his pastimes oni 

alternately in trapping, hunting, reading, “seme and ‘meditati ing, and on mi P 
wad sunny days in paddling up a placid arm of the r river, then turning ea 
lean idly back in his canoe, thus oating pedal again. cst pied in this way ¥. 

appy as ever mortal man, similarly situated, can claim to be. His ah oe content would at times culmin ate into feelin ngs of thankfulness, bia” vn found by: in words akin to the soliloquy of Faust at his forest cave: pi g sublim hou unto me gavy’st ev ry pe! ° — for 
Only once he met on the island with a | heigl, with its = : 

coming to see him. How long F, would hay continued to live here is h ee 
say, if the great spring rise in the Miscou dea which began to overflow rr t 
of the island, had not taken pl: hen its waters o within a short dis 
tance of his cabin he ought ’twas time to leayv , and entrusting himse rf 

age to his frail canoe, was hurried alon o mean speed the ea 
tate rush of the foaming and rapidly swelling stream. Dodging floating 
and ken ledges of ice, he Xpected every Ds be Sead ae by the ait waves caused by a stiff b blowing up stre and his tiny pei 

dst eddies and me sia hs Lex pie boy ‘miles elon the island, wé 
however, the mos lous of the ven 

F. sailed for aon on a vis he e. At Koenigsberg he oH me. rd ee quainted with Ernst Meyer, Professor of Botany at-the University, wo Bs 
intimated to him that a fe diato number of sets of dried specimens of pla for the herbarium m might be sed of ata peetcsie price, and advi ane le on ae return to “a oe piceee States to collect and send them on, for sale, tot i pee ‘4 ess. 

Iect return te America and to St. Lonis, F. assiduously began to bine ri 
plants nad took the different species to Dr. En elmann, who furnish hicago with their scientific names. Different parts of the country, between —_ n- and New O i m ‘a mt ; 

nis F. with a letter of seopnaadettation from the Seer ae of War, by ae of which he got free transportation for himself, his collensions and Inggaee arrived at Santa Fe late in the fall of the year, when vegetation ee fol- interesting part of his route was already dried up. Collec ecting during the f to lowing spring and summer, he was, to his great sorrow, obliged to 
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ha 

e tte in the fall of 1847, his means of subsistence having become ex- 

n the spring of 1849 F. started on another oa red geoegres over the 
western plains. This time he intended to visit the Great Sal » To 
im the year 1849 proved most disastrous, for in ¢ chee plains ay lost, in 

the Little Blue river, by a flood that came suddenly upon him, all his drying 
pe es many other things nee on hi icveadl tour, ss well as his 

principal means of transportation, so that he was forced to wait at Fort Kear- 
ney tor a elur t the latter place, d 

herbarium m as time would pe As soon as e founc that the introduction ot 

i on argin o d lots 
. Plants, as well ues Ferns, Mosses and Fungi. He also paid attention to meteoro- 

logical phenomena, parts of his obse ree being printed in the annual report 

of the Smithsonian astitation for the year | 57. 
aving returned to Mi i F. acquired, in 1864, near Allentown, a tract ee assistance of his half-brother, he be- 

Toiling here ven years to improve is new 

Bons estead, he finall iy sold it, in 1871, and left ine Europe
 in the spring nc 

ing to pay once more a visit to his old home w vith a view to abide there. Ameri F 

a hold 

ore genial clim Tap: 
ina feeble sate a health thin Portots Spain, on the Island of Trinidad, where he 

Plants, as ate pe 
ara er since in making collections of Ferns and Phenogamous 

ty Sa 

were still unso Professo 

g since cade these inv
aluable, and many botan 

Std 
Howe 

his on the 16th of 

* ate should his letters that he left Memp 

Zz uel a 1858, and be Mceaver re oP Be
ni ear, sailed from oe pi ah Phen” 

subsequent ° extracts from his correspondence given ereafter illustrate 
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is notes and observations on botanical subjects are scattered in letters 
to his correspondents. Besides Botany, Meteorology is one of F.’s favorite 
= and wherever he resided, since 1849, he made daily observations with 
regard to it. ‘ 

While at Wilmington F. published a little work entitled ‘The Mechanism 
of the Universe,” and also translated Goethe’s “Faust ” from the German origi: 
nal into the English language. This translation is yet in manuscript form. 

The Myxomycetes—their collection and preservation. 

BY GEO. A. REX. 

_ In the increasing interest manifested by American botanists 
in the study of mycology, the curious and anomalous Myxomy- 
cetes, or slime moulds, have not received the attention which they 

This difficult work of determination is now rendered easier 
by later and more accessible literature, especially by Cooke's 
translation from Rostafinski, of the British Myxomycetes, © 
which at least seventy-five species are also found in the United 
States. 

It is not the intention of this paper to discuss the origin and de- 

velopmental history of the plants or the plasmodium from W ich 
they are differentiated, but simply to suggest a study of interest 
to those whose limited time creates a necessity for specializing 
their work. 

In the proper season in favorable locations, there may be i 
ramifying on the surface of moist, decaying logs, for examp?; 
patches of a semi-fluid slime or plasmodium, varying In s1Z€ ae 

seen 
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in . ae 
ke Rata ve = whitish grey to the deepest orange. I 

changing thei pirberde these masses will be found to be mobile 

til the Sona position with a constant, ever varying current, un- 

Bie OF the Seis are favorable for the differentiation and forma- 

Sniplishad pee lants. In some cases this maturation is ac- 

plished with wonderful rapidity. I have seen a network of 

of. wa ° : . 

gibi and moisture, and they may be found in any suitable 

y which furnishes these requisites. 
ense shady forests, glens 

ks and streams 

a 
alae fungi, and carefully packed in the field, without 

but for 3 their scientific value, although broken by the process, . 

tor other forms other means must be adopted. 

OP sheiiomiat: 
est a safe means 

or sug emg for the tender species, yet I may pardoned 

Cribra a ing a simple method by which even the most fragile 

as which a rude breath will crush, have safely borne the 
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jolting of Adirondack corduroy roads and the manipulations of 
the railroad baggage fiend. f ; 

For transportation I use pasteboard boxes, which may be of 
any convenient size (mine are 1} by 3 inches), made with a deep 
lid and a stiff base, with simply a shoulder or shallow rim around 
it, high enough merely to serve as a bearing for the lid. The wood 
or other material bearing the specimens can be placed upon this 
base, held in position by light rubber bands, and the lid placed 
over all. 

inocular or in their structural details with high powers. Some 
genera, as Diachea and Lamprod 
or iridescent lustre of the sporangia walls. Others, of the Phys 
curacece are characterized either by snowy crystals or highly -col- ored granules, orange, scarlet, lilac, or purple, of calcium carbon- ate. Still others, of the Trichiacee and Areyriacee, by their beautiful spore and thread-markings and sculpturing, are worthy objects for the use of the higher lenses of the microscope. _ 

The limited areas of our country which have been subjected 
to mycological search have been found rich in M xomycetes, an 
our list of American species can and will undoubtedly be . enriched with both new and rare forms as the large unexplore 
districts are examined by students. 

_ Tn Fairmount Park; Philadelphia, eighty species have been 
found, and each year adds to the number. This result in so com paratively limited an area simply shows what may be eae other favorable localities with a little faithful and systematic work. 
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According to Rostafinski (Supplement to Monograph) 229 
. There species in all are known to science ave been found, up 

(Cooke) ; the “ Myxomycetes of United States” (Cooke) ; a list 

of all recorded American forms compiled from all published 

of Nat. Hist , 1876); the “New York State Reports ” (Peck) ; 
and “ Grevillea.” , 

Notes on Carex.—lIV. 

BY L. H. BAILEY, JR. 

1. Carex TricHocarpa, Muhil., Gram. 257 (1817). Culms 

slender, 2 or 3 feet high: leaves narrow (2 to 3 lines wide), long 

pointed, scabrous, the sheaths smooth: staminate spikes two or 

three together on a slender peduncle 2 to 5 inches long, their 

scales appressed, obtuse or nearly so, usually erose: pistillate 

spikes cylindrical (about 2 inches long and 4 or 5 lines wide), 

mostly loosely flowered towards the base, the lower on exserted 

igy 
marked with ridge- 

like nerves, broadly ovate at the base, tapering rather abruptly 

into a cylindrical beak which is tipped by nearly upright teeth a 

line ong, twice or more the length of the ovate sca 

wet grounds throughout the Northern States east 0 
SIppl. A form with nearly lanceolate perigynia and shorter 
from New York is the var. turbinala of Dewey, Sill. Journ. X1- 
159 (1876), male 

ar. IMBERBIS, Gray, Man. 5th ed. 597 (1867). Perigynio® 
Smooth, teeth usually shorter, pistillate scales longer and sheat ’ 

Seabrous.—New York, Sartwell, to’ Ulinois, S. B. Mead, E. Hal 

“Var. Dewryi. Staminate scales very acute, mostly loose: 

f the Missis- 
spikes 
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of the perigynium.—C. leviconica, Dew., Sill. wii pak 
47 (1857). Big Sioux and Yellowstone rivers, eee ok 
marck, Dakota, A. B. Seymour, 1884, and crete a yr Pe 
riable; the typical forms are slender with short pistillate sp es 
and short erect teeth, but they connect themselves in various ways 
with 

Generally distributed from New England and Canada to Oregon, 
and far northward. 

bs + ans ar. are hairy and the sheaths smooth, while the perigynia of V 

as the pubescence. 
i ri - VERRUCOSA, Muhl., Gram. 261 (1817) (C. glance 

Ell, and ©. verrucosa, Ell., Chapm. FI]. 542). Of the pee 
which has gone under the name of C. glaucescens, Ell., there eae 
forms, one characterized by a single and rather long-stalke . eo 
inate spike and drooping pistillate spikes, and the other Mf i 
to three short-stalked staminate spikes and-the upper Pe hers 
spikes erect. The first form was first described by Muh 5 
as C. verrucosa in 1817 and in 1824 by Elliott (Sketch me 
and Georgia, 553) as C. glaucescens. The form with shorter Pe and more erect spikes is described by Elliott (1. c. 555) pene 
verrucosa, Muhl.?” The two forms are not noice 7 a 
to merit even a varietal separation. They were united %) 
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Boott, who used the name C- glaucescens, as later writers have done. 

The priority of Muhlenberg’s name does not appear to have been 
noticed, ar. androgyna, Curtiss, Sill. Journ. xliv. 84, is a 

form with androgynous terminal spike, “flowering in October, 

quite polymorphous.” Var. polystachya, Curtiss, Sill. Journ. 
vii. 410, is a small and polystachyous autumnal form “ appar- 

ently produced by having been cropped early in the season by 
cattle” These varieties are merely occasional forms. Otto von 

Beckeler in Linnea, xli. 292 (1877) refers the species to C. 

Brasiliensis, St. Hilaire, a later and apparently distinet species. 

Margins of ponds, mostly in pine barrens, Virginia to Florida 

and Texas. / . 

3. C. crtnrra, Lam. This plant grows from Canada to 

South Carolina and Texas. It is widely variable in the size of 

of any permanence is the var. gynandra, which is distinguished 

by rough sheaths, more loosely flowered, pistillate spikes and 

stouter scales. ©. Mitchelliana, Curtiss, Chapm. F lora, 536, is a 

form with an androgynous terminal spike. Olney in his Exsic- 

cate quotes C. Caroliniana, Schw. An. Tab., as a synonym 0 one 

form of C. gynandra, but I can trace no resemblance to any form 

of C. erinita in Schweinitz’s key which leads to his C. Caroliniana. 

he synonomy of the species, so far as I know it, may be ar- 

ranged as follows: 
C. orrnrra, Lam., Dict. de Bot. iii. 893 (1789). 

Var. paleacea, Dew., Sill. Journ. x. 270 (1826). e 

C. Mitchelliana, M. A. Curtiss, Sill. Journ. xliv. 84 (1843). 

Var. minor, Boott, Tl. i. 18 (1858). 
C. Porteri, Olney, Exsice. (1871). ne 

Var. GyNANDRA, Schw. & Torr., Monogr. 360 (1825). 

C. gynandra, Schw., An. Tab. (1824). : 

C. gynandra, var. Caroliniana, Olney, Exsice. (1871). . 

4. C.arera , L. Resembles C. Houghtonit and C. trichocat pe 

but differs in its very remote and smaller pistillate spikes and its 

Eevely hairy perigynia, sheaths and leaves.—Introduced aes 

por Ashland, Mass., 1877, Thos. Morong ; in ballast, P a 

elphia, 1880, F. L. Scribner ; and about Boston, Wn. Boott. r. 

rong writes me as follows in regard to this species: have 

rrlected it for several years in succession. I first 

the roadside in rather low lands and afterwards 

Wellings, among grass. I presume from these situations that it 

Must have been introduced into this locality.” : oe 

5. C, Grayi, Carey, is sometimes fyund with hispid per- 
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igynia. Specimens from Athens, Ill. (EZ? Hall, 1861), oo 
Prof. Babeock, Ill., in Herb. Olney, are very sparsely 
hairy. Specimens from Greene county, N. Y. (Z. C. Howe, 
are conspicuously so. Dr. Chapman finds similar vo a 
Rome, Georgia. The species occurs as far east as New Jersey. 

GENERAL NOTES. 
4 

Some Abnormal Rudbeckias,— While botanizing in Central Arkansas last 
summer, my attention was called to a patch of Rudbeckia hirta. There ba 
about 50 plants in bloom, and in at least half of the heads more or less 0 4 
ray flowers were quilled. Sometimes only one ray in the head was arte ; 
in other heads several, and in quite a number of heads all the rays were quil fd 
Normal and abnormal heads occurred on the same plant. Some of the plants 
bore several heads, all of which were abnormal. The abnormal flowers were 
generally shorter than the normal. There was a great difference in the eects 
of quilling even in the same head, varying from a mere ring at the base a 
tube extending nearly to the top. The end of the ray was usually Bei ’ 
asin the normal form. The plants were normal in height and had oe 
stems and leaves. I am unable to account for this general teratological disp si 
or to assign a reason why normal and abnormal plants were growing eT side, much less to account for normal and abnormal heads occurring 0D 
same plant.—F, L. Harvey, Fayetteville, Ark. 

Cross-pollination in Vinea minor.—Le Maout and Decaisne say _ 
Vinea minor the “ pollen is granular, appli _ : 
to the stigma.” From the abundance of apres 
ed nectar, and the elaborate arrangement of P ee 
the neighborhood of stigma and anthers, mee 
nation seems at least to be the presumption. . companying figure shows the relations of the po 

concerned. The pollen falls from the whole an : 

in asingle mass (a habit becoming much more 

Qos 

a 
the polien shelf (b). Often the five pg 
len are found lying upon this id we ‘war : 

c 4. Stigmatic surface: b, pol- ime. The outer face of sag a5 ell up to- len shelf: ¢. viscid ring: d. viscid. Although the anthers (d} extend W anther. 
; ‘ : he pollen masses are ward the stigmatic surface (a), the po boscis (oF guided by an arrangement of hairs down upon the disk below. A pro gprs 

needle) thrust down the line of the nectar guides passes between wre with- anthers, and rubbing along the viscid ring becomes so smeared that w 
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needle shows a line of pollen stuck fast to it. By the same thrust any adherent 

pollen is rubbed off upon the stigmatic hairs above. We have thus a neat ar- 

rangement by which the proboscis is smeared with a mucilage just before it 

reaches the pollen grains—W. E. Humpnrey, Botanical Laboratory, Wabash 

College. 

A New Grass.—Dryruxra MacountAna. Culm 60 to 90cm. high, slen- 

der, leafy: sheaths mostly as long as the internodes, smoothish; ligule about 

2mm, long, lacerate; leaf-blades narrow, 15 to 25cm. long, attenuated to filiform 

point: panicle 10 to 12cm. long, narrow, open, 2 to 4em. in width, branches 

mostly in fives, approximate, slender, erect: spikelets somewhat crowded on the 

upper part of the branches, 2mm. long: empty glumes nearly equal, purplish, 

lanceolate, acute, finely scabrous on the back: flowering glumes 1jmm. long, 

ovate-oblong, somewhat truncate and 2-lobed at the apex, the lobes finely den- 

ticulate; awn above the middle of, the glume, straight, reaching to the apex : 

palet about one-third shorter than its glume, bifid, denticulate at apex: hairs 

copious, as long as the flowering glume. 
e panicle resembles tat of Agrostis vulgaris, and the flowers are smaller 

than those of any other of our species. 
Collected in the N. W. Territory, British America, by J. M. Macoun, for 

whom it is named.—Gro. Vasey. 

EDITORIAL NOTES. 

Pror. Dr. J. Rorrer died at Rostock, Germany, on March 17, aged $4 
ears, 

Dr. awd Mrs. Gray have returned in good health ee ene 
Western trip. 

J.C. Dix, author of the Flora of Baden, died at associ eats 
March 10, at 77 years of age. 

Pror. PLancuon, of Montpellier, has received 
franes for his memoir on the Ampelidees. me 

Dr. Joan Grisz, author of a work entitled De Potentillis Hungaria, died 

on February 19th, at Csiktornya, aged 72. i ; 
: Iv skems THAT holly leaves above the reach of cattle often lose their leal 

“pines; which is on a par with Polygonum amphibiun developing pubescence 

: when lacking isolation by water. 

WELL ILLUSTRATED article, by Rev. J. L. Zabriskie, on some aetgeS ta 
tous fungi, which grow out from caterpillars, grubs and scale insects, is give 

m the April number of the Journal of the N.Y. Microseopial Society. = 
F. L. Scrrpyer, formerly of Girard College, has heen, spre aie 
anist to the Department of Agriculture, and se magi ee avail 

to microscopic fungi, especially those affecting and injuring cu 

the De Candolle prize of 500 

i Eige ELD ee DE oR ERE ete SIT eS eg Seren oe ed ee ae, ee 

__ Por, 
sistant bot 
thiefly 

plants, 
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Mr. F. O. Bower, lecturer on botany at the South Kensington Norm 
pe ans of Science, be been called to the chair of botany in the University sf 
Glasgow, made vac y the recent resignation of Prof. Bayley Balfour. 

ACOMO Bona , of the Botanical Garden of Padua, Italy, and_as- 
sistant in the Botanical Institute of the e place, ord recently. The la . 

bined. ‘vill ie ‘asia under the charge of Prof. Bdcarde 0. 

Mr. Joun Rostnson has prepared an extract from Professor Sargent’s For- 
estry Re cee “showing the sins gaa uses, Specific gravities, strength, e etc., of the native woods of Essex county, Mass. The specimens were furn ished 
by the Pe sod Academy of Boene. | in aha reports this paper is printed. 

THE nid tahl eli at ar REPORT on the N. Y. State Museum of 
Nitsa History for the year 1883 has ee issued, but includes the introduss 
tory part only of the paiai’s report by . Peck. We learn that it is 
the intention to issue the full report of. tie. botanist i in the form of a separ 
bulletin. 

Fascrcie II of American Medicinal Plants, published by Bericke & Ta- 
fel, of een has appeared. It is elaborate as the other, with col- 
ored ates of plants, drawn from life by Dr. C. F> Millspaugh. This ascicle 
dng ciel fap a some of which are poor and others good, and ranging 

m Hepatica to Equisetum 

THE PRocreprNes of ‘i PGiadelphia Academy for the first quarter of 
1885 contains Dr. Rothrock’s pa n the internal cambium ring in qo sempervirens, Prof. M pi on alta eo Seah ence in Cypripedium insigne, % Mr. Scri ner’s eo mie North American Melice, all of which have me 
been noticed in these 

TH HE ENUMERATION ve the North American cer cosporece with descriptions of 
the species by J. B. Ellis and B. M. Everhart, which has been running through 

s N. BrsHop, mes Plainville, Conn., has published a Baers of the revel ie plants of his State, which appe ars to be the first attempt of the in 
2. 

fore been attempted. Mr. Bishop neither numbers his species nor ie the 

IN THE CURRENT NUMBER (April) of the Nuovo Giornale Botanico Itali +! 
Prof. Danielli ; i gives an exhaustive study of Agate Americana, L., accompanie’ 

seven plates, aricwd y illustrating its histology. The paper is not only inter 
esting in itself, but also as illustrating the multitude of subjects a single spec!™ 
suggests. In this pe we have first a alae | of a species, arranged * 

Is 1S 

nd : 
ology, papi seat sad te to oat of tisk organ. At last geographical distri- 

A 
R. GEO. Vasey has issued a new and revised edition of his “ Descriptive 

Catatacus of the Grasses of the United States.” It contains several new gene 
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and about one hundred new fies ies. The synopsis of shee and generic gaa p- 
ee ssa been very muc ved. No reg one of botany con ntains a more v xed 
synonymy, or is troub ih hth a grea o diversity ‘of, opinions in bextil to 
affinities, but Dr. Vasey and "Peek Scribner fave gotten them well in hand and 
promise yd to straighten them 

TERATOLOGY is a great study for those who can find much in it. A cer- 

tain ptolessor who will read this pest to tell us that monstros _ was from mon- 
stro, meaning sgeeshial pointed out, demonstrated. We grant the aptness of 
the definition, for morphological Hosislors ¥ in more cases ni are penopee 

0 of e avera 
minds us of a “side-show museum,’ ’ containing a three-l egged call "a double- headed rooster, and a man with six fingers 

A New Commissioner of Agriculture ee to mind the nature of the work 

done by that department, genera). followed by a thought concerning the work 
not done. e GAzeTreE has been very abstemious in its remarks in this direc- 
tion, but it imagines that the wae for distributing seeds is about over, and the 
de partment is t upon a higher grade of work. ere are many liv- 

ing questions in botany which demand investigation. Of ll physio- 
logical experim find their proper relations in agricultural work, especially 
those relating to germinati n, but the crying just now is for neral and 
systematic study of parasitic fu We have specialists fitted for the work, 
and it should be undertaken, not by one ma n, but b a commission dee ing 

the entomological commission. Iti Js to be hoped that the coming Congress will 
pay some attention to tl m the ae Associati ia which Fahoald 

be more vigorously pressed at the jas wee mee 

Tur ProcreprNas of the fourth and fifth came of the society for the 

Promotion of vith a trong science, which only just been issued, form a volume 

ae i | gr 
y F. Lamson Seri a list of cultivated food plants, by Dr. E. 

Sturtevant ; and lecture on caren investigations, by Dr. J. H. Gilbert. 

Tue Gazerre wish Be to hotanists in behalf of the meet- 
ing at Ann n Arhor next Augu st. a ngements for the song tl now being 

80 as to devote a week to 

Very botanist os r, as compact as Be 

lie? nigiege i a ag ee eles ritten and read, 'T his ee vf tal 
gina maudlin a for half an hour, when the same thing can be said a 
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fold better xe. = a ten minute paper, is simply an outrage on a long-suffering 
section. We grant that papers are rupee an excuse for getting together ina 
social way, fie abet to such a lame ex 

CURRENT LITERATURE. 
A a Sor the Mier of Vegetable Substances ; from the Ger- 

ot Dr. Tulice Withole ie Behrens: translated and edited by Rev. A.B. 
Hervey, A.M. assisted by Re H H. Ward, M. D., F. R. M. 8. Pp. xv, 466. 
Boston: 8. E. Cassino & Co. 1 Ny 

the two years in which Behrens’s “ ei e Pon been before the 
German-reading oe ae its merits have become so well known that there i is need 
in this notice onl me y a few words feataniling na aranetatiod which, so long 
promi ae at 

The fi at dawn att the book is ut disappointing, because it shows a work 
: elaborate ws the bound, — on stiff, hea VY paper, an ad therefore utterly ee 

— make it, for a aes ide,” the cesineye idea 

te 2 i=) i= -_— Ss = © a = Q Len | = - 2 77 B i— 3 3 o< a ] 
ay 

@ 4 = oa a i=] 3 ial 

y. book. bly the case with Brooks’s Invertebrate Zoology, Trelease’s ( Pouleet ’s) Botan! 
rochemistry and Pen a . Vegetable HTistolo ibe present volume 

paper ? 
he work of the translator Ma been Pidees ss the “only ne ae - 

‘lish and for which the translator begs pardon in ady aon 
The work of editing has been too thorough] y done: indeed so many y ha a 

heen the interpolations gue ook that were it retranslated Dr. Behrens would 
hardly pee his ow ok. In Be instances the additions have _ 
valua ae in others they | ve been unnecess ssary, and i njudiciou us in 4 far a8 

To those not istetitar with the work, it may be said that the most valgabe a 
oer of the bok to botanists is the last three chapters, which treat ae oe ; be: Be 

| investigation of vegetable sabatane ces. Of these three, the Mf the iss especially important, not only because of the text itself, but by reason of t é Le 4 Me i] ° g a5 = oJ A a G} ag + s nj = “a = o ~ ° ~ == =" a = me 

Notwit standing t ¢ sins of omission and commission on the part | of the 
publishers and the high price of the boo k, it is one which every botanist e0- 
gaged } in histological wor ought to have at his hand. ae 

talogue of the Flora of Noble County, Indiana. By W. B. Van Gorder. ee 
The — ee City, Ind., 1885, 

am the Mp ea of ge Pea ot ‘the Stat soot when ise a pore jist | 
n assiduons collector, and in three years poy “ 

ne ney thirty specie 2 the list of the State, all from two or three of the norta- 

* 
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An Autobiography and Some Reminiscences of the Late August 

Fendler. II. 

EDITED BY WM. M. CANBY. 

Vv Let us now give, by extracts from his letters, a fuller account of his life in 
enezuela, In a letter written to Dr. Gray, in mber, 1854, he says: 

mperature of April was 63.3°; May, 63.9°; June, 63°; July, 62 4°; August, 

: 
- November, 62.52°. Very seldom 

tho, learees ( F.), seem to be the limits which are never exceeded in 

told th n temperature ranges between 56° and 70°. I 

at in January and February the temperature may be afew degrees lower 

temper ns) but otherwise a me as in all the other months. e 

a tature of this valley therefore is that of a perpetual spring Yet there is 

ge Variety in the climate with re moisture, viz.: the dry and rainy 

esa aay the dry season if there is at any time moistur 

i 
- 

. . 

snough in the atmosphere to be condensed the mountainous districts are sure to 

Ret it. The ju 
: dicions farmer is therefore enabled to plan 

me the whole year round, for if the rain should fail abundance of spring 

every’ i rushes and leaps down from all sides in numerous rivi 

b ogee 8 field, can be made t¢ re moisture e soil. -, — - 

: is with hes of potatoes once every fo 

oer th ". ee rag “0 a ae all hill which is 

the sloping side of a mountain overlooking the greater par 

With M y- On the slo 4 of ‘this ‘little hill we have made terraces, planted 

tree f usa sapientum, with apple trees, palms (Conocarpus utilis) and a stately 

tin fourteen feet high. Near the brown polished stem of the palm the 
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in gli i j ding up unceasingly its clear arch of a fountain oo in the ee sun, — eup then shed 

aving already collected about 255 species of ferns as well as other La: 
“The fine dry weather, which is now approaching, urges me again to rene 

wo activity in the he here are very dense, and impenetrable without 
e. The neighboring country is mach diversi ed. r . 

wal can be in a region re the tropical fruits in all their a 
grow, while the products of the colony are rye, barley, oats, wheat, ; a = 

eans, flaxseed, The apple tree here is more shrub than tree-like, seg : 
at all times of the year, and be les without seeds. ; p ‘ 
finest strawberries can be gathered a few steps from my door in great er 

i h blackberries are equally abundant. 

, of whic row in the colony 
fue nine or ten species. Crucifere and Umbellifere are represented only by 

” 
pecies. ‘ ‘ : 

In a letter to Dr. Gray, under date of Nov. 25, 1855, he informs him me 
he had already collected 314 species of ferns, “ of which at least 290 were oe 

r to eight miles around it.” He had also 

n traveling from Victoria towards Valencia we find, about three — west of Turmero, right in the middle of the road, the famous a enormous tree so well described by Alexander von Humboldt. Its 
formed by enormous horizontal branches : i ftrees. * * # 

was disappointed in my expectation, it certainly was on t 
quantity of the milk. The milk has an agreeable, mil 
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becomes somewhat sticky between the fingers. People who live not far off, 
ina have weg these cow-trees, do not pr aise mae ihe pet ielding aU. 
ties. ave neither seen the fruit t nor the flower ea tin co 
ing its leaves with those of plants in my herbarium °F fd d the Sas ‘calablaaes 
in shape, structure and venation wit th some species of fig trees. The wood i 
white and of considerable hardness 

padle er returned to this pons and settled au? at St. _ Louis sometime 
5 —_ e i n et i=] oO oO 

ES 

wD mM t=} 5 S + fo) bee J n 

ngton. 
out the year 1373 the writer receive ed a note from the late Dr. Engel- 

mann, giving information that Fendler had settled at Seaford, Delaware, and 

requestin g that so me attention should be paid to him. After a short gmp 

ed d 

about 60 years of age, rather tall and 2 avg dignified and pleasant in address, 

but very titbdtest and often painfully diffide he writer frequently took botan- 

ical excursi ound fax ta be a devoted lover of nature and a 
i 

rious vegetation of the tropics will always be remembered by those Ae heard 

him; and his ee: and arduous journeys gave him much matter for enter- 

a3 conversatio 
e was Fecal goal honest and exact in every duty and business transac 

n, and it is within the writer’s knowledge that he at one ni me suffered what 

ne friends a. a Aras unjust loss, because af his determination to avoid a 

quarrel with a 
He 

pense proved to paratively small, but in this respect, was much more 

than i by the nine sale of the work, The few commendatory sage - 

Which he ived were bag asured and re-read with the greatest pleasure by the 

gentle ose guileles 
tention to make Wil- 

ada his hl ag peat ta ttled there he was 

. en her 0 h 

etation, excels everything I have seen. Such beauty in form, suc 2 ial 

colors portioned out amon g such an abundance | of Pengar® ary — cog 

tered masses 0 aaa is fndesoribakles efforts of the 

*The - iards) was described by Humbo i 
plana dand ada agents Set be hal pe sige Galactodendron utile. It is now consi 

dential wih he older genus Brot tA aceeent essen pected ties are yt es, all tropical American Ficus), they i ng sible, as his trees were 

- —* milkers, we that do the, ee have : smaller flow of the milky sap than others. 
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writer can not but fail to give the reader an adequate conception of the itn 
liancy of such garden scenery and of the astonishing luxuriance of vegeta ion. 
VW a SP Lik as ae CHER eis SPN | . “2 1 . a re an. 
AA02M¢M AMM CMO 

heads of giant trees, and the busy town itself, looked at from the neighboring 

cues * Ban i anas and mangoes a 

enty, and sell two for one cen he go, whi ripe is a delicious 
ruit, will be in its perfection in about a week, and will then sell much cheaper. 

» in a letter to Dr. Gray rites: ‘ ; , as i rth Amer 

lead, and shows off in great splendor. Think of specimens of this beautiful 
shrub 15 feet high, head 10 to 15 feet in diameter, with such an abundance 0 
crimson leaves (4 to 7 inches long) as to hide nearly all the green leaves. i 
season for mangoes came to a close about the first of August, to be succeeded by 

ery soon he commenced collecting specimens for the herbarium, the ferns, 
as usual, being the first to demand attention. Within five miles of his residence 
he found, within a few weeks, “about 70 species.” His aim was to make 50 sets 
for sale, and in the course of two months he had prepared more than 2,800 

ss, freshness of color and 
expression of characteristics” they were “all that could reasonably be desired 
a As a demand arose he collected many specimens of mosses, 
lichens and phanerogamous plants. 

Notes on the Conjugation of Spirogyra. 

BY JOE N. ROSE. 

During nearly two years study of the various species of Spi- 
rogyra, conducted in the botanical laboratory of Wabash College, 

my attention was repeatedly drawn to exceptional features in their 
conjugation. At Professor Coulter's request I have collected my 
notes upon this subject and figured the more striking cases. 1D 
explanation of the accompanying plate it should be said that it 
is entirely diagrammatic, with a view of bringing out the salient 
points, although most of the original drawings were made wit 
a camera. This text is intended to be little more than an explan~ 
ation of the figures, and but little interpretation of the facts 
attempted. =o 

Figure J. In this case (Sp. longata) a single well matured 
zygospore fills most of the larger (a) and part of the smaller () 
€ No evidence of conjugation other than through the 7 

tion between the two cells could be discovered. The old cel 
wall remaining somewhat firm accounts for the neck of the z¥8° 
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spore. In the vegetative cell (c) is seen a constant result of the 
formation of a zygospore in a contiguous cell. In the fertilized 
cell (a) pressure seems to have been removed sufficiently to allow 
the pressure in the vegetative cell (c) to push outward the inter- 
vening partition, just as happens to a partition when a contigu- 
ous cell has been ruptured. 

Figure 2. Occasionally two zygospores are found in the same 

cell, formed by the one act of fertilization, but usually somewhat 
smaller than those in adjoining cells. 

igure 3. Between the cells a and a’ the usual conjugating 

tube has developed, and doubtless there has been a certain union 

of the contents, yet in each cell there isa perfect zygospore. They 

are not quite so large as those of adjoining cells. This condition 

of things was found as often as three times in the same pair of 

filaments. The bulging of the cell ¢ into a’, owing to a relief of 

pressure in the latter, is apparent, but becomes very noticable in 

the next figure. 

Figure When a filament has broken up into unusually 

short cells and then conjugates with a large-celled filament, there 

is not always room for the zygospore in the female cell, and sue 

distorted forms as those shown in the figure are the result. In 

this case the bulging walls of the vegetative cells have still fur- 

ther diminished the space. : 

Figur The dumb-bell zygospore of this figure could not 

be explained, unless some such condition as in Fig. 1 shaped it 

until it became rigid. But of this there was not the slightest in- 

dication eg be 

Figure 6. While in general terms in the case of conjugating 

filaments one may be called fertile and the other sterile, as ex- 

pressing the usual direction of flow, yet zygospores are repeatedty 

found in the latter. In this figure there are four contiguous fila- 

ments. The first cell of 6 has been provided for by a, hence the 

first cell of ¢ is compelled to send out a very long tube towards 

- But the contents of ¢. have already assumed the zygospore 

sab W. hile d still has its spiral band, as though the latter was too 

ong in being reached. pl a 

igure. In the two filaments represented conjeEre, re 

already taken place between some cells, and is being prepare wai 

between aand b, yet a is a single banded cell, while in b there 

are two bands, So far as could be determined these two filaments 

“epresent two species, based upon the number 0 spiral bands. ‘ 

__» gure 8 shows an unusually great difference in the size 0 

Sonjugating cells, 
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Figure 9. In this filament no conjugation was discovered 
in any part of it, but the cells a and b have each sent out a tube 
at their adjoining ends, as ¢ and dare also beginning to do, while 
ce has sent out an additional tube at the other end. 

Figure 10 is doubtless a later stage of the last, the two tubes 
together conjugating with a third and lower cell. ‘ 

Figure 11 is another phase of polygamous conjugation, while 
Figure 12 shows strong inclinations in that direction. 

GENERAL NOTES. 

Acer pseudo-platanus is a common shade-tree about our streets. The 
fruit is now forming and in every raceme I find one or more of the samaras 

composed of three or four carpels, instead of the normal number, two. 

Catalogue of New Brunswick Plants.—We are indebted to Mr. George 

U. Hay, of Carleton, N. B., for the Bulletin of the Natural History Society 
New Brunswick, No. 1v. This contains “ A preliminary list of the plants of 
New Brunswick,” by Prof. James Fowler, M.A. The Rey. Mr. Fowler was for 

a long time a resident of New Brunswick, and has been the most active col- 
lector of the region. He now resides at Kingston, Ontario. We are surp i 
to find how recently botanical observation began in this province, and feel ” 
if we could almost rank ourselves among the early collectors. The earliest 
published information dates back only to 1862, and in 1864 the writer collected 

largely about Fredericton, St. Stephen, and Campo Bello, continuing bis bina 
in the years 1866, 1868 and 1872. Unfortunately he has preserved very little 
material from those explorations. To return to Mr. Fowler’s list, it is an & 
tremely interesting one in many ways; its author was indefatigable in his re- 
searches. He has found some curious cases of extra-limital distribution. Fe 
instance at Eel River, Restigouche County, Collomia linearis occurs. “ If it 

not native, it is at least thoroughly naturalized.” Mr. G. F. Mathew, of & 
John, has elsewhere pointed out how the river St. John affects the distributio 

of plants. Indeed, the whole district is well worth further study. There #¢ 
rich collecting grounds already familiar, like the marshes of the Kennebeck- 
osis, but the flora of much the larger part of the province remains practic lly 

unknown. The members of th geological survey record what they find, but ‘ ir 
attention is too much engaged upon other work to allow careful exploration: 

Not the least interesting part of the list is the appended catalogue of ballast 
plants gathered around St, John, Portland, etc. The list is well edited and 

printed, and will repay careful perusal. 

Utricularia cornuta.—On Decoration Day it has been my habit eye 

long time to take an excursion in the woods. This year I was — ie 
ow . 

seeing a most magnificent display of Utricularia cornuta, a mass of yel 
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ally covering one side of a secluded pe and quite out of reach. Is this not 
an early date for it?—W. W. BarLe 

The Torsion of Leaves.—The sepia is the substance in tabular form 

ofa paper read before Section F of the ss. Ad. Sci. at its Philadelphia 

meeting, by Prof. W. J. Beal, of the pe elise College, i cao In the 
Case of plants whose leaves are not erect they are supposed to when the 
direction of twist is given. 

Su [om SZ 
O- o_: & 

NAMEs oF P: ou Sane 5S 
LANTS, re = 3 25 Direction of Twist. ¢ o REMARKS. 

Ba g\238 Z5 

Che: i nopodium album Indifferent A Structure of both surfaces 

alike: % more stomata 

Typha latifolia Sev’l at ney er. Kee og nighen 

1000 |All with the sun...... 14-2 Pca tn alike. 

‘rp 300 |All with the sun......|... 2’... (Structure alike. 
75 |All with the sun...... 1 - 

ne “ wid less. Lt osled peien chiwie'd 

Ww t 

Cus iment a Se ee ae 
st with thesun iy 

va porrum... Rese eas Le BPRS aes a hy the sun...... ing 

s n CTOT Corsecesesseceee ‘o~. 

Speciosa..... Most with the sun....)1 oF : 

three oth sai 
Giad er x nracse Indifferent... seeeaeees 

lolus, cult.,vars....| “850 |......... Allagainst the sun... 4 [Stru otare alte. AP Twist 

Liatris seariosa,....... ) 192 ae 179 with the sun if tae gihectore aimee: stomata 18 
sae 18 against the sun. on ox to 12 on u = 

Phleum oe 
Twist greatest near 

pra MEMO btiaais GO wake. All with the sun...... cine 

ee 20; |. an | 439 ee calf 
He tum Ttalieum......... 4 All vo io leaped i Seedlings. 
pus lan lanatus pans # he sun Seedlings. 

“a an al {tons plants, 
rade 

Caweon ates Triticum eat 

tio
 

Seg author concludes that the conflicting facts observed do not furnish 

a tisfactory clue to the cause of torsion. Similar variation has been o 

rystegia sepium, The twisting of the 

in = ie be of advantage to the plant in rendering
 the leaf more rigid and 

light ng both sides to be exposed throu gh part of the length to direct sun- 

. Zopts Classification of the Bacteria.—The following sree, of 
pe eria by Zopt is probably the most peers: one yet pro The 

are distributed into four groups, a8 follo 
a Coceacer, Possessing (as far as our oe knowledge reaches), only 
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the coccus form, and in some species thread forms which are produced by the ad- 

hesion of the co 0 Spore formation as yet undemonstrate 
Genera: Sir jococeus, Micrococcus, Ascococcus, Merismopedia, Sarcina. 

acteriacee. Possessing mostly cocci, rods (straight or curved), @ and 
thivad forms (straight or spiral). The first may be wanting; the latter have 
no distinction of base and apex. Division, so far as known, in one direction 
only. Spore tweiaiian existing, or wanting, or ae 

nada Bacterium, Spirillum, Vibrio, Leuconostoc, Bacillus, Clostridium. 

otriche. Possessing cocci, rods, and thread forms (which show @ 

distinetion “ base and apex). The latter straight or spiral. Spore formation 
not demonstrated. 

enera: Leptothriz, Beggiatoa,Crenothrixz, Phragmidiothriz. 
4, Cladotriches. Possessing cocci, rods, thread and spiral forms. The 

thread form is provided with false branches. Spore formation not yet demon 

strated, 

Genus: Cladothriz.—From Die Spaltpilze. 

Stopper for Bacteria Culture Vessel.—In recent numbers of = Nature 
meg Dr. H. Fol, of Geneva, Shaul described, among 
ey k. je other things pertaining to liiatesie, a permeable stop- 

per for culture vessels that has proved so valuable 
upon trial that we give an illustration and description 
of it. In most forms of culture vessels it is impossi- 4 A. 
ble to introduce or remove any substance without at ¥# 4 
the same time exposing the contents of the vessel in 
some degree to contamination from the germs of the 
air. In this form a small glass test tube an inch or 
so long, having a hole in the bottom, is wrapped with 
cotton and fitted into the mouth of the vessel. It is 
then half filled with glass wool or asbestos and pro- 
tected by a mass of cotton (Fig. 1). The contents of 
the vessel are easily reached by removing the plug of 
cotton and introducing a capillary glass tube (Fig. 2), 
glass wool offering little resistance to such a tube — Fig. 2 
while cotton can not be pierced. A translation of part of Dr. 

Fig. 1. Fol’s article has appeared in the Scientific American Su 
since the above was written the larger part of it has been given in Science.—J- 0. = 

Bacteria as Vegetable Parasites.—The only genuine instance of parasitic 
bacteria in plants yet mentioned by the books (DeBary, Zopf, etc.) is that of the 
yellow sickness of hyacinths, first described by Dr. Wakker, of Amsterdam, i 
1882. This bacterium winters in the bulb scales, and increases in the spring © 

slimy yellow masses which destroy the tissues and eventually kill the ae 

The priority of demonstrating parasitic bacteria in plants belongs. penn 
an American. In 1880, two years before Dr. Wakker’s ate of 
teria in hyacinths, Professor T. J. Burrill, of Illinois, presen 
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the American Association for the Advancement of Science demonstrating the 

invariable presence of characteristic bacteria in the disease known as pear 

blight, which attacks pomaceous trees, and that the disease may be transmitted 

from tree to tree by inoculation. Since then the bacteria have been isolated 

and cultivated in artificial media, and the statements of the original paper fully 

—— _Americans should have credit for what little original work they 

0 accomplish in bacteriology.—J. C. A. 

The Cladophyls of Myrsiphyllum.—Gray’s Structural Botany is quite 

mond in stating (at least by implication) that the apparent leaves of Myrsi- 

= lum are vertically expanded, that is, are inserted edgewise on the branch. 

Ti we really and most obviously horizontally expanded, in the manner of 

halt sip lease The vertical position which they soon assume is the result of a 

98 _ twist, differing in this respect from Ruscus, in which the cladodia are 

Vertical from the first. Professor Dickson calls attention to this, in an inter- 

ening paper in the Transactions of the Botanical Society of Edinburgh, vol. 

os é But, although the fibro-vascular bundles are arranged in one plane (as 

ee in some species of Ruscus), yet he still regards the organ as a cladophyll. 

And the two elements of these bundles are disposed in the reverse order to 

that of the leaf. 

In this connection it should be noticed that Van Tieghem (in Bull. Soc. 

me France, xxxi., 81, 1884), maintains that this organ even in Ruscus is a 

eal, the first’ and only leaf of an axillary branch, or when floriferous, is a 

leaf with a connate branch.—A. GRAY 

8 Flowers of the Wild Strawberry.—In this locality, and in other por- 

on of the state where I have been this spring, the flowers 0 ragaria irgin- 

tana var, Iltinoense are as constantly polygamous as they are in cultivated vari- 

appear rather 

ren indications of stamens in these flowers. 

I — in color, and the numerous yellow stamens render 

in now tell almost invariably the sex of a fluwer ata dista 

H. Barney, Jr., Agricultural College, Mich. 
Uni Addenda et Errata.—In Dr. Koehne’s article on the Lythracee of 

nited States, vol. x, pp. 269-277, the following corrections are to be made: 

Page 269, line 7 from bottom, for unsymmetrical read symmetrical. 

Page 273, line 31, for 14 to 6} mm. read, 43-6} mm. 

Page 274, to L. lineare add New York, New Jersey, Delaware, Florida and 

4s; Cuba; Guanajuato and Vera Cruz, Mexico; Virginia, fide Elliott. 

nce of two rods.— 

the 
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EDITORIAL NOTES. 
Dx. C. Bere has been called to the chair of botany in the University of Buenos Ayres. 

A CHAIR OF BACTERIOLOGY is to be established at the college of the Sar- bonne at Paris, 
; A LIFE-SIZE statue of Charles Darwin has just been placed in the great hall of the British Museum. 

; HE FIRST BACTERIA ever seen were observed by Leeuwenhoek in 1683 in the white substance adhering to his teeth. 
ee THe SPANISH GOVERNMENT has prohibited inoculation for cholera in dis- tricts where the disease has not yet appeared. 

PRoressor V. M. SPALDING, of the University of Michigan, has leave of absence for a year’s study in the botanical laboratories of Germany. Dr. Grorce M, STERNBERG has gone to Europe at the request of the De- partment of State to attend the meeting of the Sanitary Council at Rome, held during June, 

PRoFEssor A, N. PRENTIss, of Cornell University, sailed for Europe on June 20, to recuperate and make some botanical observations during the sum- mer vacation, 

RECENT NUMBERS of the Gardeners’ Chronicle have been almost entirely de- voted to orchids, A supplement gives the geographical distribution of all known senera, with a map. 

a SMALL BOOK has been published in Germany by Johne on the of the cultivation of Koch’s cholera bacillus, and the very similar bacillus 0 : Finkler, and has already reached a second edition. 
: T THE RECENT cholera conference at Berlin there was much discussion regarding the bacteria connected with the disease, but each disputant appeared to hold the same views at the close as at the beginning. ae THE BEST worK on the germs in the air with methods of investigation a Miquel’s Des organismes vivants de Patmosphere, published in 1883. The autho carries on his researches at the Montsouris Observatory near Paris. : © OBSERVATIONS of Professor Trelease on the relations of some yore! myid larve to parasitic fungi, published last year in Psyche, have been confirm and extended by Dr. Fr, 

AN Irarryn investigator, C: Comes, considers that the gummosis of wnul- a berry trees is due to the alteration of the starch and young tissues by a spe cific form of bacteria, identical, however, with what he believes to be the cause of gumming in the peach, cherry, ete, 
t 

8. Korscurysxy has observed, according to the Botaniches Centralblatt, yee the leaves of Lactuea Scariola only assume the meridianal position when it ing exposed to strong sunlight, and that Tanacetwn vulgare in the same S1 
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tions directs its leaves toward the source of light, but without taking the me- 
ridian. He thinks the dif, aie eee flexible tissues in Zanacetum: 

which permit the leaves to constantly change position, while in Lactuca the 
firmer tissues hold them rigid. 

Tett Messrs. J. U. and ©. G, Lloyd, of Cincinnati, Ohio, whether the fol” 

lowing plants grow in your locality, and how abundantly: Coptis trifolia, 
Xanthorrhiza apiifolia, Aconitum uncinatum, Actea alba, Actwa rubra, var. 
spicata, Cimicifuga Americana, Cimicifuga racemosa. 

THE VERY EXTENSIVE library and herbarium of Mr. I. C, Martindale, of 
Camden, N. J., are for sale. The editors’ opinion of their value and complete- 
ness has already been expressed. (See vol. ix., p. 163.) Any individual or 
institution that secures them will indeed secure a treasure. 

: A CATALOGUE of the fungi of Italy by P. A. Saccardo and A. N. Berlese, 
issued not long since, enumerates 6403 species distributed in seventeen orders. 
The smallest order is the Entomophthoree containing only the one species, Z. 

; 

Aw Inrernationat Botanical and Horticultural Congress is to be held in 

Anvers, Belgium, August 1-10, The subject which will take the most promi- 

nent place in the discussion will be the botanical exploration of the Congo, 
. which means the interior of Africa. Belgium is wide awake in these matters, 

: E ILLUSTRATION of the action on gelatine of the real and pseudo 
‘omma bacillus” of cholera, given in a recent number of Science, with the 

futs of the bacilli themselves by Dr. Sternberg in an earlier number of the 

Propagiy FEW suBJEctTs have advanced so rapidly and to such important 

Proportions as that of bacteriology. Ten years ago we had scarcely heard of 

> 
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Aw OrcHip Exutsrtion, under direction of the Royal Horticultural Soci- 
ety, was held in the conservatory at South Kensington, London, on the 12th 
and 13th of May. Sixty-one genera were represented. There were many spec- 
imens shown in fruit and numerous hybrids. Some of these hybrids were bi- 
generic. Three such have been raised and borne flowers, and others have been 

propagated, but have not yet flowered. How these bi-generic crosses will affect 

the stability of genera as at present circumscribed, is a conundrum which was 
propounded but not answered at the Orchid Conference with which the exhibi* 
tion was connected. 

AWR COLLEGE, a new institution for the higher education of wo 

at Marburg, Prof. Reinke at Géttingen and Prof, Schwendener at Berlin. 
turning to this country in 1883 she studied in Prof. Goodale’s laboratory at 
Harvard, also taking charge of the laboratory work of the Harvard Annex. 
In 1884 she was appointed teacher of botany in Smith College, and shortly af- 
ter received her present appointment at Bryn Mawr. She at once sailed for 
Europe to continue her studies under Prof, Schwendener, and will shortly g0 
to Zitrich to remain until the opening of the college in September. The curric- 
ulum of the College is in many respects modeled after that of the Johns Hop- 
kins University. The course drawn up for botany reflects the thought and 
thorough preparation which Miss Gregory has given her subject. 

privileges to besugar the dry crusts of science, and promote that most valuable 
of 

ideas. Neither the scenery i i Arbor sre 

ground, yielding only about 850 species of flowering plants and ferns within 

: ar es the usual supply of water plants. An exam ; 
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local interest as water works are soon to be established with the water supply 

from this source. The free excursion to the Saginaw valley will give the 

botanists a favorable opportunity to see the characteristic flora of Michigan. 

The steamer excursion, after adjournment, to Mackinac island and Sault Ste. 

Marie promises to be one of the most delightful ever offered the association. 

Every botanist who can command the time should certainly go, as the flora of 

that region is characteristic and specially interesting, the trip inexpensive, and 

the social and physical pleasures all that can be desired. The trip may be 

made in three or four days, but more time can be profitably spent. With such 

a favorable prospect it is safe to predict a most enjoyable and successful meet- 

ing, With a fair probability that the botanists will hold their recently gained 

vantage of ten per cent. of the total attendance. 

CURRENT LITERATURE. 

Louis Pasteur, His Life and Labors. By his son-in-law. Translated from the 

French by Lady Claud Hamilton. D, Appleton & Co., New York, 1885. 8°, 
. xlii, 300. 

add 
ure of the snecesses of a remarkable man, a man who does not tolerate failure, 

the glowing account of his devotion to the work of his life, the pertinacity with 

i a 

ec li 
that sad stroke of paralysis which so nearly cost the hero his life. The silkworm 
disease had gradually reduced the silk industry of France till it yielded barely 

h and prosperity to the silkworm districts, but cam assure he 
a the story is so Saibailaety told that whoever begins it js not likely to lay 

book down before its completion. ; Aies OL I 
4 The other great subjects of Pasteur’s studies—fermentation, studies of wine 

i: beer, splenic fever, fow] cholera, hy obia—are almost equally aie? 
is onl of Bg ; 

» But 
nature of the work. “The casual reader will find few technicalities to detract 
from the smoothness of the tarulive while to the student of bacteriology it ha 

and stimulating. The value of the work is much enhanced by the 

introduction by Professor Tyndall. — 

‘<ro-organisms and Dise Introduction into the Study of Specific Miero-on ganisms. 
By. E. Klein, M. D., ERS. "2d i Macmillan & Co., London, 1885. Small 

- Pp. 201. Illustrated. 

avin 

‘or "3 ‘ 7 ies. The 
the English governm ears to conduct such studies. 

: ent for many yea <ehiin 

Work opens With siveoat concise but well written chapters on the examination 
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of bacteria, the iets apparatus and methods of artificial cultures, and the 
means of inoculation and observation. These are ample to direct the investi- 
gator into the t course, and to give the reader a just appreciation 

body of the book is nar to the discussion of the various 
closely-rela non- 

a the basis of f Cobn’s clasication. me space is 
certain higher fungi having more more or less relation to the health of the hig 

mals and ma i 
? system of 

a chee are well = orig lear 0 ae gi peel 

atever. 
In conclusion we can most hearti ily commend im work to those who ais to hee me acquainted with the principal forms of ic bacteria. — 
Spaltpilze, nach dem Nenestem Rnaid Von Dr. — the ard Trewendt. Breslau, gg a Pp. Pp. 127. Ii 
This wor +b pied rimarily written for the Bhephiopaeiie dar riseenspe and separately published in March, 1883, It met with such ready sale ox a few Seaane of edition of 1,000 copies w as exhausted, making it nece Ege eaition i Jansary, 1 had pessd eagerly sought for as the firs d but a year gong a third edition t was demanded. Each mccetie ' Siu ok been improved # pron nr ey. mega the last, which contains one-fourth more pages and re 

Then w begs is devoted to the eral treatment of the bacteria. It ; with the consideration of their position f n the plant system and their in nature. The main portion is divided i in to four. 

possibly be found, upon further investigation, that a similar alte really occur. This is possibility baa: te S ean ages, for, while it deal not 8 
bev a pert an eg to more exhaustive — aun i given eaewhere in an ed upon the structure and degree wth 

U rphology the author treats of the forms and their vegetative maltiplieat tion, growth, color, contents, and structure _ : organs of movement, formation of spores, and zooglea condition. U rs 
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ar as present facts t. aa eee ant 

An im sat part of the work is the bere ont Ht gen a aad 
list of nearly 350 authors. An excellent index a1 a 

bacteri vaini to the 
5 ype by the most eminent investigators. Charles 8. Dolley, M. D. 
8 assino & Co., Boston, 

Hs i 
s88 ay E it Es a i 

: 4 : é 5 i : Li be not 
offers the student. 

ca * work is divided into three parts: (a) General and (6) 
of investigation, and (c) formulary. Under the first 

arati both living and stained, and also 

by culture experiments, inoculation and 
pic is the literature pertaining to it. The 

used by different investigators in stadying 

3 Hl F i = 

ull isl 
leprosy, malaria, tuberculosis, (yphoid fever, diph: 

each by the literature 
hird part contains shy leche ior the 

Se ak 
The value of such ea mony Drier turns upon the fullness 

nd a bed, and 
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Notes on Carex —V. 

BY L. H. BAILEY, JR. 

1. To sustain the disposition which I made in the June Ga- 

ZETTE of CC, trichocarpa, aristata, and leviconica, I submit draw- 

P different individuals of a species, and, in some cases, & J+ 

he triceps and cinnamomea, it disappears with age. In CC. 

trichocarpa and aristata it is entirely inconstant. Nevertheless, 

staminate scales awl-pointed and lax; pistillate spikes heavier ; 

"ae shape, texture and hairiness of perigynia from one — 

© the other 

* h 

perigynia and sheaths hairy. |, aus. 

and he fi ies Ulastrace a few of the variations of the ee
 4 5% 

4G pistillate scales. Fig. 1 represents @ perigynium, and Fig. =, 
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seales (Fig. 4) approach var. avristata. e shape and appear- 
ance of the.perigynium is decidedly like var. aristata. This plant 
is robust, and has much more the appearance of the variety than 
of the species. It might with equal propriety be referred to 
either. The sheaths are smooth, or nearly so. The specimen 

seales and awl-toothed perigynia, but the perigynia are airy. 
This specimen is from Oregon. Fig. 17 represents pretty good 

AREX compacta R. Br., Sill. Journ., 1835, p. 39. Prof 
John Macoun sends me this interesting arctic species from Not- 
tingham Island, Hudson’s Straits. (Fig 19.) The species 

closely allied to C. sazatilis L., but differs in habit and especially 
in the closely packed, conspicuously squarrose and much m 
perigynia, From a study of authentic specimens in Herb. oe 
I am prepared to say that this species and C. membranacea Hook-, 
are the same. My friend, Arthur Bennett, of Croyden, Eng. 
sends this note: 

“ CO 

C. ampullacea var. borealis Lange. 
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Fide Herb. Hooker and Boott at Kew.” 
Carex compacta inhabits arctic America, and it is apparently 

rare. 

EXPLANATION or Prats VUIL—1-18, C. trichocarpa and vars. 19, 20, C. 

i am 1, Perigynium of typical form, Illinois. 2, Pistillate seale of same. 

, With smooth perigynium and lo cale, 4. 5, igynium of t pical var 

imberbis, Ili of var. imberbis approaching var. aristata. 7, D 

ale of same. 8, Perigynium of var. imberbis, ichigan. 9, Scale of same. 

10, Perigynium of var. turbinata, New York. 11, Scale of same. 12, C. or- 

thostachya” (C. A. Meyer), Russia. 13, Perigynium of var. Deweyi. 14, Scale 

of sa : ; ; 
me. agi @ f 

17, Perigynium of smoot 
of C. compacta. 20. Pistillate scale of same. 

An Autobiography and Some Reminiscences of the Late August 

Fendler. III. 

EDITED BY WM. M. CANBY. 

His old habit of meteorological observation was kept up with unfailing 
regularity. He writes: “The eranli , mornings and nights are delightfully 

cool—the thermometer standing at 73°-80°, and generally clear. he re 0 

the day attains its maximum at noon, when the mercury usually rises to 94° or 

96°. We make five thermometric observations every day at 5 

M.and 2 and 8:30 p.m.” This industry and exactness, traits of character so 

unusual among the population of Trinidad, combined with the daily 

the sun of botanical papers, an occupation which, as many bo 

cites the wonder and amusement cf people claiming @ 

t 

a, eM he again wrote: “Not minding more than I can : e pe 

ound me, I go on improving my little property, settin 
Tanias and Bananas and puke in cuttings of different ornamental shrubs and 

; 
BS 

see 

One of taking a whi d ing it on from on 
iff or two from a pipe and passing Z t 

But to one so honorable there was eee: also to cause pain. A specie Sats 

will throw some light on his habit of thought. “ The observer of roergad aie 

"1 this Island much to interest him, but to me it is a source & Se wae 

coat Kirms of humanity full of tricks and UPR Te Te is only when. get” 
trying t nd undermine each other. ©)’. . 

ung among he high oder in places where the single individual finds him 
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ar off.” is garden prospered under his loving care, and h 0 enthusias- 
tically of his flower beds noted accurately the yield of his fruit t A 

w days ago our Mango tree yielded the last of its fruit, giving us in all 426 
angoes Pe about hal a ach.” At another time h ‘The M 

ve man up to August 11, and more to ripe ange n. One or 
tree Rested 1,006 sweet oranges. Fewer in number were the Plantains and 

. 

, ond. 
is time was given to botanical excursions and collections, often 

giving him much pleasure. 
e writes to Dr. Gray: “Let me give you an account of one of these ex- 

ursions. As the railroad train which is to take me to St. Josephs (six miles 
east of Port of Spain) does not start before 7 A. M., I need not rise earlier than 
4 o'clock. Then preparing breakfast, and getting things all right, I pers ee 

i i t, an 

times i utter a doleful whisper, and from afar come Hl, yee i 
L sup the hollow, dull, y moan of the distant surf from some of the peat iy the coast, which beste he 

e questi 

Suggests itself more than once—what time of the night? Whenever ae second time the subdued voice of the owl is heard answering one another, t there is reason to hope that dawn of day is not far off. ** * * Assoow 
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daylight — through the branches, I rise from my heap of leaves, the dry 

rought with me from home are kindled, and, in addition to a few 

row of quinine, a good cup of strong coffee without sugar soon revives m 

chilly frame. Having packed up my things, I again scramble along river and 

ravine gathering ferns and plier eH Thus occupied I turn gradually 

oii in a round-about way. * ® This is all very well in dry weather. 

ut in the rainy season it is not quite so pleasan ###” 
ut these excursions were sometimes no en with risk if the fol- 

: ng is to be belie “Tt is well known that in Trinidad there is no scarcity 

a serpents, but I was not prepared for the following whi he other 

ay, and whic ppened in a remote district near a cacao plantation, hidden 

and isolated in the midst of extensive, low a 1 primeva forests, wh 

y a cee ; 
men, at work in a cacao plantation, on the river Manco, belonging to Mr. 

acter of the people by whom he was surrounded : “ Having 

highest ridges of the Saut deau mountains, about ten_miles from town, I took 

=soemy isit a man known all about as Popo Fernand (though his real 

name is Joseph Isodore), in order to inquire of him about a pice of land that 

se offered for sale in his neighborhood. On my way thither I was astonish 

0 find that in and beyond the village of Maraval every man, woman and child 

w where the man lived, though his eabin was miles away 1, the ae 

en I a 

: 

H 

debated me up and called aloud Fernand’s name. 

lish Aegis P aA 
r he nor any of hi rs could ones eo 

cou 

: 

not speak their languag 
‘ Se oe 

ever, to be courteously dis ' how the lan 
: sposed, In order to see how the 

my little pocket compass f his presence, when at once De sa | to — 

tned, and 
he thought the instrument was intend 

ground 
ala: 

Of this notion [ tried 
to 

oe 
: i 

toma 

Soon after he invited me 1n is room and, as 1s cus 

ohare asked me * to hel If to the contents of a small — he 

blei ge me. Not to show any signs of distrust, I po
ur t about two t at 

uls of the liquor, mixing it with plenty of water, but became
 somew 

tos 1 

Fs aiter drinking it on noticing that Ferna 

hee the bottle’s contents. ut ten min 
: 

Th enced a strange state of mind such as never before I had happen 
th just 

ere were neither dizziness, stupef
action nor exhilarating symptoms. 

—— 

ish ange incoherent thoughts flashed across my mind continually an Pb 

at once as quickly as they came. Any theme I made an effort to tht 

ins thereof quite a different theme pre- 

stead . , i Wh Y walk this unpleasant irritation f 
ided. 

0 
. ’ 

at would have been the result had I taken a little more of that liquor? ' 
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Sufficient has been written to show what manner of man Fendler was. It 

n privileged to 
kindly, simple, honest-hearted man, nor cease to regret that they can no longer 
enjoy his friendship and correspondence. 

On the Perforation of Cells and the Continuity of Protoplasm in 

Vegetables. 

[A note by M. L. Olivier, presented to the French Academy of Sciences by M. Duchartre 

(Comptes Rendus, Tome C, No. 18, May 4, 1885).] 

TRANSLATED BY ERWIN F. SMITH. 

I. Three years ago I stated* that photography applied to 
microscopy was capable of showing details of structure which 0 
not impress themselves upon the retina. In support of this as- 
sertion, I published} a description of a negative in which may 
e seen on the cell walls a system of markings and perforations 

inappreciable with the microscope. 
In seeking to perfect this new method of investigation, I have 

confirmed the existence in vegetable cellular membranes of a sy$- 
tem of canals to which I desire to invite the attention of the 
Academy. 

In examining the living tissues of plants, whatever be the 
magnifying power used, we generally perceive no communication 
of one cell with another.t The small protoplasmic ma 
which constitute the living matter of each cell have also been 
considered, up to a recent date, to be absolutely independent and 
entirely isolated from each other; each one of these little masses 
appears in fact to be completely enclosed in an alveolus.$ _ From 
this view arises the impossibility of attributing to two neighbor- 
ing protoplasmic masses any other relation than that of osmoti¢ 
exchange through the solid walls which separate them. _ Such has 
been the general conception of the vegetable organization as de- 
picted in the most recent standard works. if : My researches have led me to an entirely different result. +? promnaniaahiind gtd ty 80) ere, cae al 

é 

* Revue Seci., April 8, 1882, 3d series, vol. i . 433. t Ibid. p. 434, and note on p. 435, ” pata t Except in the case of sieve tissue of which the wholly special structure and in the plant are to-day well understood. 
lignine, ae The walls of this prison are composed of a ternary substance; cellulose, ne, ete. 

localization 
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the substance of the membranous walls I have observed numer- 

ous canals and have ascertained that they insure the continuity 

of the protoplasm through the cell walls.* 
II. The existence of these extremely tenuous canals, which 

traverse the cell walls through and through, escapes detection by 

the ordinary methods of investigation, but may be shown by the 

employment of the following methods: 

1. Photography. Thin cross sections are made of living tis- 

sues, after growth has ceased. The sections are then photo- 

graphed direct with a magnification of about 300 to 700 diame- 

ters. By using for this operation the method I have already des- 

eribed +; we obtain negatives of a peculiar interest. On these 

negatives, when examined with a lens, thecell membranes appear 

have an extremely complex structuret ; they are seen to e 

variously perforated by canals, transverse or longitudinal, which 

establish a communication between the contents of the cells.§ 

It seems impossible to ascribe this appearance of canals on the 

photographic film to any phenomenon of diffraction. 

. Direct observation. After having shown this structure upon 

my negatives, even upon old negatives which had not been made 

the microscope projected in such a way that my eye was ae 

enced only by the light proceeding from the instrument. Under 

these conditions I have succeeded in seeing Clearly the mterrup™ 

of 

Tn 1880, M. Tangl described perforations iu ~ berg cae 
ment hinge 3 aus 

In in my ‘‘ erches sw reil tequme se oe 

et monocotyledonous aes in Shieh 
the cells communicate _ hg Pe 

 f 

M. Strasburger, M. Russow (1882), es the albumen of 

observed in various tissues, and especially i oe 
aan 

similar arrangement, and have demonstrat J 
b 

0 epg 
Sri, vol. iil, D- 

et “a ches sur’ appareil tégumentaire deg racines, Appendi
x; and Revue 

Pek he munis, var. major, Ruyschia Souroubea, Clusia Liboniana, Buxus sempervirens, 

offer hese canals Gtwibte diff
er totally from the orl Deas in 

thick membranes which are 

ldagetiticum poe the defective name of a Sragrans Raphidophora pinnate | Ficus 

je oh Gang joer, Bucus sempervirens, Amorpha 
glabra i cindaspus per isus alpinus, 

é $. ifolia, Agave 
ua, Jasminum humile, Anthurium nitidum, Sm excel oa, S. rotundifi 
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observed under the conditions just indicated, present here and 
there colorless lacunz, at least in certain species of plants. In 
the second case, the walls of the cells are seen to stand out white 
upon a colored ground; thecanals which traverse these walls are 
then visible because they are colored the same as the fundamental 
protoplasm itself.* AG 

4. Injection into organs. JI also tried to inject (slowly under 
pressure) into the organs to be studied a liquid capable of color- 
ing the protoplasm; I then made cross sections of these organs. 
The injection rarely succeeded, but when it took lace in a suffi- 
ciently uniform manner, this process led to a result identical with 
the preceding. 

IV. This unity (ensemble) of facts shows at least that in a 
great number of cases the cell walls permit the passage of proto- 
plasm through narrow openings ; so that in the tissues of a given 
plant, where up to a recent date we have only observed a multi- 
tude of small protoplasmic masses entirely isolated, there is m 
reality a single enormous protoplasmic mass. : 

It has seemed to me especially interesting to prove the exist- 
ence of this structure in various parts of the same plant. For 
this purpose I have employed the box (Buzus sempervirens). 
Applying the methods 1, 2, 3, above mentioned, I have roved a 
continuity of the protoplasm in the stem and in the leaves of this 
shrub. From my investigations Iam led to believe that in this 

Species the protoplasm pursues, through incomplete cell walls, aD 
uninterrupted course from the roots to the extremities of the 
leaves. Ficus elastica shows an analogous structure. The bear- 
ing of these facts on vegetable physiology and on natural phi- 
losophy will be considered in the near future. 

{Note.—An English rendering of Dr. Schaarschmidt’s paper ‘‘ On the Continuity of Pro- 
top.asm,’’ ete., may be iound in ature, Jan. 29, 1885, pp. 290-292. See also, Nature, Feb. ¥, 1885, p. 337; Feb. 26, p. 290; and March 19, p. 459.—TR. ] 

GENERAL NOTES. 
Esculent Plants of the Aborigines.— We are apprised that M. Paillieux, 

one of the Councillors of the French Society of Acclimatation, aided by 
Bois of the Museum of the Jardin des Plantes, are publishing a work on rare 

* Thave colored especially: Triticum vulgare, Ficus elastica, Buxus sempervirens, & viscosa, Cytisus alpinus, Amorpha glabra. 
+ Cytisus alpinus. 
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we may h * « 

ae ee pha may meet with botanists or amateurs who will cheerfully 

ey may. The list leads off with Asclepias tuberosa, the roots 

croseris ) and of Calochortus luteus, also the seeds of (Enanthe sarmentosa (we fancy 

& poor substi sia) gee celery), and of Rumex hymenosepalus (probably a poor pie 

oar: abounds throughout southern California. The address 0 A 

> s 21 Rue du faubourg Poissonniére, Paris.—A. 

he Investigati ey sleabiabeeamaats of Plent Diseases.—At the convention of influential 

et Ait ips at Washington on the 8th and 9th of July by Commis- 

ble eed ge dual Colman, the subject of plant diseases received considera- 

Mibtig the 3s ere is manifestly a strong feeling throughout the country 

Histance ae thoughtful cultivators that the subject is one of immed 

 etient ’ a. that its stud y should be encouraged to a greater extent than 

tial Biicive anes stands in a better position to give a decided and substan- 

BW ehicgton. is movement than the head of the Agricultural Department 

Iti oie 1 ce very gratifying to those who 
r. Colman has responded cordially to 

have the subject at heart to 

the memorial of the commit- 

ge investigations 

in th t. That the commis- 

he considerable spa
ce 

We make room for the fol- 

ose " 
hae. Pog or us with 

their opimions. 

m in studying plant ailments it is extremely difficult in many cases to 

a 
i s led to serious mistakes, as, for in- 

out” r ce 
Rie o. 
theo stowth knov to cut do stam 

oer 
e lister, which is seen on peach trees - — 

b: | Other ; ‘4 
ees in the country. 12K, 

destructive fungi on plants, being a consequence 
of diseased leaves caused 
1” permanently 

unless 

ir ti 

Vv wel 
: 

tod problematical vo that the profitable culture of some of our best fruits is rendered 

mple. Many-a on account of their liability to fatal diseases. The pear blight is an 

pparently conflicting opinions hav
e been  aeoge from time to time 

s malady, § ing it to ngi, and others to bacteria, 

erose 
m aware 

- 80 much s
o we have t on 

gral 

meg regarding plexity
 in the culture of this fruit, an 

co eistan 
varieties 

ins Millions 7 celia
 can be cultivated profitably over & large po

rtio ntry. 

in deen to oA maitions of doll
ars are lost annually by the ravages of plights, molds, 

ermining thei er vegetable diseases, and agricultural colleges can do a no 

r causes and prescribing remed
ies.” 

ie! ° = 
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In the di ion of the subject by the convention Dr. Phares, of — 
ee a seoolaistine a petition Congress to fully equip the Department pe 

more effective investigation of the fungous diseases of plants. A resolution 

was (wade ails offered to have the seeds of the department subjected to the 

critical inspection of an expert on their quality, purity and vitality, and _ 

Alvord, of New York, deemed it best to have the two resolutions united, whic 

was done. We think, this, however, an unfortunate disposition of the matter, 
but yet hope something may be accomplished. 

What is now sean ie it appea ary to us, is a well equipped laboratory 
with a corps of trained epeichnltansy who shall also be permitted to study the 

diseases in those parts of the country which offer the most favorable peace" 

for their investigation in the field, To make the work entirely successfu - 

shoul constitute a separate division or bureau of the Department on hae equa 
footing with that of botany, entomology, animal diseases, etc., and might very 
appropriately be called the bureau of plant diseases. The co-operation of the ag- 
ricultural colleges, experiment stations and private investigators could be se 
cured, and great scientific and economic service be rendered the country.— EDs. 

EDITORIAL NOTES. 
Tae Untversiry or NesraskKa has established a botanic garden. 

Dr. Kiery’s work on micro-organisms has been translated into F rench. 

“. work of 300 pages has just been published in Berlin on J. J. Rousseav 
as a botanist. 

Pror. V. M. aera has been detained from going abroad to study by the 
illness of his w 

ar 
Pror. J. ‘i Contons is engaged during the summer on geodetic wor 

the southern part of the state, near New Alban : 
Dr. O. J. OLsEN has received a grant of $250 from the Norwegian gover? 

ment with which to continue his studies on native edible mushrooms. ; 

THE VACANT PAGE of the last number was due to a misunderstand the printers. The Gazerre can ill afford to leave blank any of its muc ch 
space. 

A SMUT on cultivated violets, Urocystis Viole, attacking the i ” 
flower stems, has made its appearance in France, as we learn from the 
Mycologique, and has proved very destructive. wis 

Pror, CHartes R. Barwes, of Purdue University, has been oo year’s leave of absence, and will spend the time at the Botanic Garden, Cam 
bridge, Mass., in the prosecution of some special researches pro- 

Dr. Warmine, of the University of Stockholm, has scnee a es ~~ 

fessor of botany in the University and director of the botanic gar wae 
penhagen, Denmark, and will begin his labors on November 1. 
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tising columns, which have never been better filled with what is needed in all 

departments of botanical research, and especially that of bacteria. 

E HAD the pleasure of examining slides prepared at Marpmann’s 

Microscopical Institute, for which Dr. Theodore Hinrichs, of Baltimore, is 

agent, and find them thoroughly satisfactory, although not so elegantly mount- 

ed as those of some American preparers. 

Tur JUNE NUMBER of Drugs and Medicines of N. A. completes the account 

of Hydrastis, and has excellent illustrations of Trollius lars, Coptis trifolia, oeci- 

dentalis and asplenifolia. A wap showing the distribution of C. trifolia and the 

A statue to Linnaeus was recently placed, with much ceremony, in the 

= Humlegarden park at Stockholm, Sweden. It represents him at sixty, medita- 

# ting, holding the Systema Nature and a bunch of flowers. He is surrounded by 

ooudiin female figures representing botany, zoology, medicine and miner- 

Alogy. 

Pror. W. W. Bartey, of Brown University, is to deliver four lectures at 

Narragansett Pier on botanical subjects. The topics announced are “Laurels 

and kindred shrubs,” “Ferns and their allies,” “ Insect relations to plants,” 

“The South county flora.” The first is to be given July 21 and the last Au- 

gust 11, 

Pror. Wa. TRELEASE, of the University of Wisconsin, will, in September, 

take charge of the new school of botany, founded by Mr. Shaw, in connection 

with Washington University at St. Louis. A laboratory is to be equipped at 

‘once, and we understand an assistant is also to be appointed. It is provable 

that the laboratory will, before long, be removed to the splendid sea sro 
ifi- 

have made Mr. Shaw and the city of St. Louis so well known. 

cent gardens, together with the extensive arboretum and greenhouses, will offer 

almost unrivalled facilities for students when @ laboratory, library and herba- 

rium are placed in their midst. We do not doubt that Prof.
 Trelease will make 

able. 

the school as worthy as its founder's ntentions are commend 

THE TIME approaches for the meeting of 

ga Arbor, Mich., the promise of @ full attendan 

*n answer to a circular every western botanist who u 

ings has signified his intention of being present, a6 We 

. a number from the eastern States. A thorough 

18 already assured. 

Among the subjects that will be prought up at this meeting piss ee nase 

Plant diseases. Papers upon any phase of the subject will be especially 

me 

All botanists are expected to register immediately after registering — 

: sociation, and receive the badge of the Club, which entitles 
them to its Priv” 

ileges. : f the 

An excursion is to be given some afternoon by carriage, to members 0 
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Botanical Club only, to one of the most interesting collecting grounds of the 
region, giving an opportunity to see the country and to botanize throughout 
the trip. The long excursion for Saturday has not been definitely decided upon 
as we go to press, but whether it be to the Saginaw valley or along the Detroit 
river an opportunity will be afforded the botanists to make a detour for exam- 
ining the vegetation and collecting. The excursion after adjournment to Mack- 
inac island and Sault Ste. Marie will give a rare opportunity to see a new flora 
and enjoy a delightful trip. 

The meetings of the Club will be held during the week, beginning on 
Thursday (and not on Tuesday, the 25th, as erroneously announced in the Per- 
manent Secretary’s circular), The time and place will be given in the daily 
fee gre as well as all other announcements for the Club 

tw oubtless not be superfluous to say a little regarding the organiza 
tion and ipa of the Club. It had its inception at the Minneapolis meeting 
in a desire to secure a larger attendance of botani sts at the meetings of the 

tical chee ig The Club is not encumbered with oaenrbee 5 ” -laws or 
formalities. Only members of the Association who express an interest in botany 
are eligible to membership, and the only other requirement is venitatle The 
meetings are held at such times as will not interfere with those of the Associa- 
tion, usually at 9 to 10 a. m., on Thursday, Friday, and the succeeding Monday 
and Tuesday, 

It is earnestly suggested that only botanical papers of considerable weight 
and importance be submitted to the general Association, and that all others be 
read before the Club, which will give them quite as good a hearing and the 
certainty of a more earnest discussion. 

CURRENT LITERATURE. 
Neue ee tbe iiber den Rie ee ee bei den Phanerogamep 

dla pee fiir eine "Theorie der Zeugung. Von Dr. Eduard Strasbur r B p- xii, 176. 2 plates. Jena shay Fische S84. provement in the processes of staining has made h examine re ore recondite points in the process of fertilization of the 
Piuherog sine: aaa Dr. Strasburger has gone over the whole ground t bly for the pur of following the nuclei of the pollen in ne is has led him to the revision of the theory of fertilization. 

The work before us is divided into five parts, the firs ing of th bin t | development of pollen grains and t ; the = il penetration of the tubes into th gma an tyle; — third vi be ng" : ization in the Conifere; the fourth of fertilization in t ngiosperm®; The ast and largest part is devoted to a stateme fs 4 
i t theory oe feretitentiom 

following are some of the salient points of his work: 
Doubt is cast on the ge nerally accepted hones logy of the vegetative se 

OF cell-complex i in the pollen grain of the Conifer and Cycadee with a7 

ae Us sl Saeed 
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mentary prothallium, because the vegetative cells (when more than one) are 
cut off successively from the progamous cell. T 

anthesis, the larger one is the vegetative and the smaller the generative cell, 

contrary to present nomenclature. It is found that there is in most cases a 

difference between the nuclei of these two cells in their capacity for taking up 
been thought to be 

division is characteristic of whole families, among which are mentioned the 

minew, Cyperacexe, Juncacer, Caryophyllacese, Umbellifere, ete. The veg 

etative nucleus never divides, notwithstanding such division has been claimed 

i e n th 

in sin keeps near the end of the tube and is prevented more or less com- 

pletely from returning to the empty part by plugs of cellulose, except a few 

i ases the 
cases, ually the vegetative nucleus goes ahead, yet 8 
aga one (or two) is t, and in other species s times one and sometimes 

' he generative nucleus in Angiosperms divides once at 

east, and usually so in Gymnosperms h of the nuclei thus produced do 

hot become destroyed, earlier negative results being due to imperfections in 

methods of researc e vegetative nucleus can be followed in monocotyle- 
reduction in 

ra It is ot erwise in dicotyledons. The veget : 
arlier or later in the pollen tube and only the twe generative 
ule. is point is an important one; it strongly suppo 

- rudimentary prothallium in Angiosperms, a concsus 

lin, doubt as to the small cell or cell-complex of Gymnosperms be 

Ph The author is somewhat inclined to consider the whole 

f anerogams and the microspores of vascular Cryptogams as 

of the antheridia. 
: : 

ti I. In studying the entrance of pollen tubes into the stigma several dis- 

a modes were observed. The first case is that in which (in species of Lilium) 

¢ pollen tube grows downwar
d on the one-celled club-shaped papitie of the 

stigma, forces its way between their bases and enters one of the three narrow 

: 
Through this canal, adhering 

wall of 
of the outer ra of 

alr of the lini 
ity of the ovary. another 

- ven cells, they descend to the cavity © aba ae cali. 

selva re (thou E hes sometimes | “ oS elt 
etrate t ille cells , e the bases of the pa Malvaceee behave in the same way 28 

d 

. 

though est of the Caryophyllacez a with it. 

ee 4 tien ae w ‘penetrate 
the ‘epidermal cathe of the a 

a —- are not at all prolonged hardly even swollen) thongh the outer en 

ese celle is somewhat cutinized! “Lrhe pollen tubes] show in their 
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havior the same modifications as haye been recognized for the penetration of 
ollen tubes the he of parasitic fing! into their hosts. The entrance of the p 

fies th cells hne ipmuatig auriace is most co ag age obse i and only 

Hg starch grains which disappear during its movement to the lower en oi 
he oosphere or shortly sriyhyeis ag: starch grains were : fore y thoug 

to be insi es e nucle ppber 
LV. the 

observed, a = ei sage of the Gatien "of the male cell Il of the pollen grain 
into the oos pher n many ear pain pat ated Orchidew and Liliace®, 

ze O 

i 
pronucleus. The other soon Tee es rbed. The nucleoli of the male a 
female stonmelss. tai fuse, and a delicate celica wall is formed on 
fertiliz oosphere. 

ons he author states his new theory of fertilization in three propositi ‘which’ he considers well established. 
ucleus 1. ess of fertilization consists in the union of the male iy piss 

eer re nucleus 0 of the oosphere, a statement which was first definitely for at 
- he cytoplas asm is not concerned in the process of fertilization. “i. 

The male pronucleus, like that belonging to the oosphere, is a get 
ada. 

direct 
In confirmation of the last proposition it has been qtabiee by lens oleaeranian that, although usually the male pronucleus undergoes more OF pee 

i : upon its tote 

i oosphere, there ng Sorperent changes especially when surrou Pe cytoplasm. Themorethe enveloping cytoplasm, the less pnp re the the changes Gein} reduced to their minimum in phanerogams. 
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The second proposition, which makes the secuictGin yg the pro- 
nuclei aly, incidental i in the process of fructification, has given rise wag “ uch 
controversy. It is ce dg y necessary to loo e Ba pathic: to Mele 
aa “a sioaryge ortant point. In the sie - the progamous aier cell the - 

se oF as | a — = 
Be 
a o 

Ba 
=) ona oO “| o 2) 3 — 5 

cluded that the procreative power can . — in the cytoplasm. e cyto 

i and of the vegetative cell in an- 

Slosperms serves in part as a vehicle to gens rt the nu ucleus, and therefore 

bg the same shee as the cilia of the ilkecdant:! in the vascular cryp- 

8 

The first preedes naturally follows from what has been said, for if the 

cy toplasm i is not concerned in fructification, the pronuclei—male and female— 

u u 
: every item of the process of fructification with the accompanying c 

e then discusses many recondite questions connected with the 

uc 
Beneden and Ch. Julin.t Over eighty pages are dev: 
packed with new and important ee that it is autirely impossible to give 4 

Profitable abstract in the space at e 

Die Pilethiere oder Schleimpilze, nach ats diel ndpunkte bearbeitet. Von am, 

Zopf. Eduard Trewendt. Breslau, 1886. Roy. 8°. pp. 174. Ilus- 
trated, 

n this exceedingly interestin 
Bar earnest and pat the ao labor an 
nual oes ga owski, Klein, Brefeld, VanTieghem 

work 7 author has given the
 results of his 

freely from the writings of 

and other investigators in the 

sink 
{ the morphology of the 

opening chapter he makes a comparison of the morp gy 0 

a with Sige crpholely of the Bum
yeetazo, and is led to the conclu- 

son that the representative of 
both groups are substantt gad simil

ar in their 

‘arly development, an viet between them raid of 
union exist. 

Mycetoz0a in ~ system
 

borderland be- 

d 
geste members of the grou p fom 

he successive s stages of zoospores, am 
ysts. 

t = a Cemiparative Embryology: 
na XXL . , : 

sek gu the ‘spermatozoids of Ascaris megalocephala, in Bull. de Y’ Acad. roy. de Belgique 

2 
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In the second wee wage is given the So seangd of the group, which includes 
detailed accounts of the behavior of the modium under light, electricity 
and various tempera oi ures, hoy also when ane sand to the influence of —_ 
ases and chemical re-a A chemical analysis of plasmodiu igo 

varians ace Reinke fy Rodewald), furnishes a large “a curious list of com- 
ponent par 

In the | third division is the systematic classification with descriptions of 
one or more species of heme genus represented. The heads of the author’s clas- 
sification are as follow 

A. Monadin 
in 8. 

Vam sipeiclloe: 2. Bursullines. 3. Monocystacee. 
IL. aM zoosporece Cienk. 

cobs Na ap 2. Gymnococeacer. 3. Plasmodiophoree. 
B. Eumycetozoa 

Soropho Lf 
1. Guttulines. 2. Dictyosteliaces Bref. 

Il. End 
a, Peritriches, + ae 

iE: ong Rost. 2. Cribrariacee Rost. 
b. Endotrichee 

a. “errs meze ; 
Caleariacew Rost. 2. Amaurochetacee Rost. 

b. Coclon 
. Setehisioee Rost. 2. Arcyriacee Rost. 3. Hpac 

riacee Rost. 4. Liceaces Rost. 5. Perichen 
. Exo ree Rost. 

. Zopt. 
Asa t of poe recent i epee e deems it veseairy to make 

changes i in deka of sak bis founded upon the color of the er aTF The or as nd sub-orders me omissions, are otherwise substantially the same 
t the order Heterodermee, which is replaced Peston the sub-order 

_ 

segehiaes, Dermodium, Oligon a and Prot 
While botanists may not i the a ‘of the parapets" : some 

of the above genera, it seems to be a ergy i epne! use of the pru to merge Chondrioderma with Didymium on the ground of stostlarity ‘of ae : serine: especially as Lepidoderma ahh the same F chacesae of capillitium 

a Poli new genera are created, Ethaliopsis and Tubulifera, each with a sin- 

he work is well illustrated with fifty-two wood cuts, mostly by the pea and is a welcome addition to the literature of the su ubject. Gro. A. REX: 
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Botanical Papers before the American Association. 

The following i i i 
Sect g is a full list of the botanical papers read befor- 

ig Fat the Ann Arbor meeting of the American Associae 

J. : 
; 

the iM ARTHUR, Proof that Bacteria are the direct cause of 

es in trees known as pear-blight. 

RLES R. BARNES, The process of fertilization in Campa- 

a. 

aaa BessEy, The question of bisexuality in the 

ota (Zygnemacew) ; also, Further observations on the ad- 

fe inflorescence of Cuscuta glomerata. 

. J. BurRRILL, The mechanical injury to trees by cold. 
f ferns. 

D. H. Camppexy, The development of the prothallia 0 

of the relation of 

expre 
. 

ne era wu gr
eat satisfaction in Mr. 

0 directly a view for which he had been for some time 

contendin 

rinted in this number, 
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Professor Bessey, by means of a series of observed forms, 

showed conclusively that filaments of Spirogyra can not be called 

male or female, as the two functions seem to reside indifferently 
in the conjugating filaments. The so-called “lateral,” or better, 

“endwise,” conjugation, also prevents any thought of a male or 
female filament. The subject seemed to be of great interest, as 

touching upon the beginnings of bisexuality. It was suggested 
by some, in the discussion that followed, that, inasmuch as It 1s 
far more common to find in conjugating filaments one entirely 

empty and the other containing all the zygospores, while the 
cases observed by Professor Bessey are really exceptional, the 
plant might be one in which bisexuality is attempted but not yet 
completely worked out. To others it seemed preferable to con- 
sider not the filaments, but the cells as individuals which are per- 
fectly bisexual; while an intermediate view was held, which re- 
garded both the former as right, for Spirogyra is a plant whieh 
marks not only a first attempt at bisexuality, but in addition to 
this, bisexuality in groups of individual cells, thus approaching 
the higher composite individual. 

Professor Bessey’s second paper was the result of a further 
_ study of the adventitious inflorescence of Cuscuta glomerata, an- 
nounced at the Philadelphia meeting. It seems that the flower 
branch develops from the stem endogenously, while the hold-fasts 
begin exogenously. These adventitious buds occur only at points 
of root connection with the host, and a section shows that the 
plant axis is changing in the direction of the new buds, the old 
stem presently dying off below. Not only is a new plant axis 

formed, but for a time at this transition stage the leaf scales 
contain chlorophyll. 

rofessor Burrill spoke of two mechanical effects of cold up” 
trees; the radial splitting of wood and bark, and the separate? 
of bark or wood layers in a concentric way. The first was 
plained by water freezing in plates parallel to the surface of an 
organ, and then additions being made to the base, crystals ‘i 
pendicular to the surface would be formed. Thus the wood ae 
tracting, and the ice expanding tangentially and longitudin ae 
(chiefly the former), radial bursting is the result. The south ae 
of a tree is the weakest, as more water exists there, and ice 18 : f 
formed. Direct observation shows that the specific ihe 2 sap 18 greater on the north side of a tree. es ex- 

Concentric splitting, usually called “wind-shake, “iar t0 plained by minute ice crystals forming with axis perpendicu's, 
the wood cylinder, thus causing radial tension. Want of mP& 
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ness of tissues, in the sense of the relation of water to other con- 
stituents, is the chief predisposing cause. . 

Mr. D. H. Campbell, whose paper appears in this number, in 
addition to his interesting anatomical study, is to be commended 

for pointing out the ease with which fern prothallia may be eul- 

tivated. These, too often considered material to be obtained 
with great difficulty, can be cultivated with no trouble. Sug- 
gestion was made that such culture afforded a good opportunity 

for experimenting upon the hybridization of ferns, 
__ Professor Coulter’s paper, published in this number, was more 

in the form of an annouhcement than a formal paper following 

eompleted work. It was readily agreed to by all, in the discus- 

sion that followed, that any attempted natural classification of 

Dicotyledons was better than the artificial one so long in use, and 

that organogeny might prove as successful in plant classification 

as embryology among animals. , 
Following Dr. Farlow’s paper, also published in this number, 

Mr. J.C. Arthur remarked that the hollyhock disease was one 

of great importance. It was ‘ntroduced into Europe in 1869, 

and aid Mr, C. B. Plowright has made various attempts to ae 
tunicate the disease to cotton plants, but without success. Re . 

- E. Bessey reported the same Puecinia, found by Dr. Farlow, 

on specimens of Malvastrum and Callirrhoe from Dakota. d 

. Sturtevant, in his observation on the hybridization an 
‘ross-fertilization of plants, used beans and corn as examples, 

also barley, peppers, squash, etc., and showed that where pure 

forms are crossed intermediate forms rarely occur. E rof. 

confirmed the 

siderable variation in percentage of duplicates ; ; 

f. Be 
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to take a more prominent piace in Section F, At Buffalo we 
expect to see still further evidence of this awakening, not only 
in the number of papers presented, but chiefly in the care shown 
in their preparation. 

— 

The Botanical Club of the A. A. A. 8S. 

exceeded seventy-five for several and dropped the lowest at the 
laboratory gathering, when there were only twenty-eight. 

‘The papers, notes and discussions were of just the kind for 
which the club was specially founded. Those who heard them 
can not but have received much valuable information applicable 

to personal work, as well as having the pleasure of listening 
the results of recent studies. The resumé which follows 
necessarily very brief, and often omits the items which te 

listener may have found the most directly serviceable for his ow? 
needs. 

Tuurspay, August 27,9 a.m. The chairman made several 
suggestions of topics for the consideration of the club, which he 
had already formulated in the last number of the American Nat- 
uralist: 1. The necessity of uniformity in the use of English 
names of plant diseases and of the fungi producing them. : 
The advantage of uniform pronunciation of the Latin names 0 
plants. 3. The distribution of botanical literature among the 
several journals so that each shall represent only certain depart- 
ments of the science. 4, The relations of the botanists 0 
country to the National Herbarium at Washington. 
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matter in charge and report at the meeting next year. The com- 

mittee are J. C. Arthur, of Geneva, N. Y.; W. G. Farlow, of 

Cambridge, Mass.; W. Trelease, of St. Louis, Mo., who are to 

act in conjunction with F. L. Scribner, of Washington, D. C., 

who is investigating plant diseases for the government. 
~The second topic was only partially discussed, but the preva- 

lent opinion seemed to be that, although there was much wenn 

ance from the variety of pronunciations, nothing could at presen 

i to secure uniformity. he chaiéman) who represents 
i i nal e third topic was urged by the ors caralet-1 the 

a mtives of the other journals wholly or partially devoted 

otany were present, and no was reached, ¢ 
b 

ae 

The fourth topic was taken 0 r. Scribner, who spoke 

cussion that few present had an knowledge 0 

or of the Bilitics &r count ae It was therefore urg d that 

the first requirement was a full statement of the conten 

Condition of the national herbarium, in or 

‘now what facilities it offers for present study, : 
sired to make it more complete. The club then appotnte - 

Coulter and W. J. Beal a committee to take the matter 

advisement and report at a later sessi¢ 
HURSDAY, August 27,5 P. M. 

n 
Professor Beal gave some 
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notes on teaching botany. He had found the move eS 
toplasm to show well in the hairs on the young bu _- piers: 

species of plants. The stem of Smilax seb do serve ee 
lently for histological study. He was of opinion that pees | 
much time is occupied by lectures, and not enough by la te he 

work. He had had students work in various ways, but es _ 
the best results when considerable time was given to each p a4 
and fewer plants used. Professor Burrill finds difficulty Poe 
ting sufficient time for laboratory work. rofessor pe 
would have the laboratory open from morning till 4 : — se 
permit students to come and go as convenient to them. Pro sity 
Bessey called attention to the scientific course in the Unive 

RIDAY, August 28,9 a.m. The club received the a 
ment that two of its former members, Dr. N. L. Oe 
Miss Elizabeth G. Knight, both of New York City, ha soy 
monially united their fortunes on the preceding ba pee 
counted for their absence from the present meeting. T : pas 
congratulations of the club were forwarded to them by te ace al 

1e committee on the relations of the botanists to ra 8 
herbarium reported as follows, and its report was adopted by Ht” 
club: 

; : aos r the It is the desire of the Botanical Club of the American Association 10° of Advancement of Science to assist in making the national big bbe gente They 
its name, that it may offer every facility for consultation an D. artment of would therefore recommend that as a step in this direction the Dep 
Agriculture make known to botanists 

1. The contents of the herbarium. 
2. The number of its t ° 
3. The completeness of its preservation. 
4. Its convenience for consultation. J. M. Courter. 

Committee { W. J. BEAL 

Dr. Halsted exhibited specimens of Peronospora and te 
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height. The latter was on Euphorbia, giving the host a peculiar 
upright growth. : 

Professor Coulter gave some notes on plants collected by the 
Greeley expedition to the Arctic regions. 

rofessor Barnes called attention to the peculiar mode of de- 

hiscence of Campanula Americana, by means of a pair of circu- 

ar trap doors on the sides of the capsule. ; 
Professor Lazenby gave some additions to the published lists 

of the flowering plants of Ohio. ‘ 

Fripay, August 28,7 p.m. This meeting was held in the 
botanical laboratory of the University of Michigan. Professor 
Spalding first pointed out the facilities of his laboratory. A- 

laboratory methods, drawing, courses of study, ete., participated 

in by Professors Spalding, Bessey, Burrill, Halsted, Campbell, 

Barnes, Beal and Coulter. This was a specially delightful and 

profitable meeting to those who were present. _ 

onpay, August 31, 9 a. M. The election of officers for 

the coming year resulted in the selection of J. M. Coulter as 

chairman and J. C. Arthur as secretary. 
The subject of the work at Washington on the diseases of 

plants was then introduced. The following address was Pit 

sented, and after some discussion upon the best wording of the 

last clause, was adopted as the unanimous expression of the club: 

To the Hi Pe * “ onorable Commissioner of Agriculture : ognizing the im- 
he members of the Botanical Club of the A. A. A. S., Ghar provision 

: : i in 
Piedge themselves to use their influence in inducing ae ete youre 

Oongress to make a liberal appropriation therefor in accordanc 
timates, 

4 d- 
Mrs. Walcott, of Boston, suggested that a cop) of the a 

dress be furnished each cberee the club, to be presente” 4 
- © omeahghiads in Congress, a suggestion which met with ap- 

roval, : 

Professor Burrill spoke of a form of grape rot dee te 
only been recently recognized in this country as 4 distinct dis- 

“ase, although well known in Europe. It has. 

ferred to Phoma, but does not bave its spores 1 ij 
7 perithecia as in that genus. It is Sphaceloma ampe" dart oe 

he spores are unable to germinate on a dry surface, $0 
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tering the grape clusters prevents its attack. He also exhibited 
grape leaves bearing Phoma uvicola, a mode of occurrence which 
had been denied. 

Mrs. Walcott gave an account of a Campanula, probably @. 
Americana, which made its appearance in some unaccountable 
way in a row of wild flowers raised from seeds from other local- 
ities. These seeds were sown in 1880, and the plants moved to 
another spot last season. This year there appeared two stalks of 
the species referred to, apparently, but having some of the flower 
buds two inches long, the calyx bristly and the flower in eights 
throughout. She had also observed seedlings of Yucca _filamen- 
tosa near a plant of that species in the garden. 

Considerable discussion followed. Mr. Campbell had known 
of Yueca fruiting in Michigan. E. F. Smith recited a case in 
which weed seeds had appeared to lie dormant for fifteen years or 
more. It was suggested that in this case there might have been 
a succession of very depauperate individuals, as some large weeds 
ean fruit and so perpetuate themselves without reaching more than an inch or so in height, and thus escape observation. 

Professor Barnes called attention to the erroneous figures of the stomata of Marchantia in all English works on botany. They are shown with six cells in circumference, whereas they have only four. The shapes of the innermost cells, the true guard-cells, 
and of the outermost cells of the chimney-like stoma are not cor- 
rectly drawn. 

. L. Seribner exhibited some fine drawings of grasses from 
which photo-engravings had already been taken, and explained ow they were made. 

TUESDAY, September 1,9 a. vw. A paper from George U. Hays of St. Johns, N, B., on botanical features of New Bruns wick was read, which is published in full in the GAZETTE. 

spores of most ferns were germinated in water at ordinary sii 
temperature, and when desiring to carry the growth very far Fell transferred to some solid substance and kept moist under a 
r 
The same speaker had found tabular erystals in the base of 
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the petioles of Onoclea Struthiopteris, which the usual micro-chem- 
_ ical tests proved to be oxalate o 

Professor Bessey explained a convenient form of herbarium 
oors. 

J. C. Arthur exhibited specimens of barley, the so-called 
Hordeum trifurcatum, in which the awn of the flowering glume 
is jointed and bears more or less perfect flowers. 

Dr. Walker of New Orleans spoke of the dwarfing of corn 
grown in a flower pot in his window. Others mentioned similar 
phenomena. 

Mr. Arthur called attention to the erroneous use of the word 

fungoid by nearly all English speaking botanists. It is properly* 
applied to growths whose origin is not known or which bear some 
resemblance to a fungus. It can not, however, be properly ap- 

plied to a fungus or its product. The word almost always in- 
tended is either the noun fungus or the adjective fungous. As a 
spheroid can not be a sphere, so a fungoid growth can not be a 
agus or a fungous growth. 

Entertainment of the Botanists at Aun Arbor. 

Whatever good feeling and sociability may exist, it can not 

be disputed that the enjoyment and satisfaction to be derived 

each other, are greatly enhanced by social gatherings arranged 
to bring those of like tastes together. It is on this account that 

the receptions, excursions, etc., for the Botanical Club may be 
Considered of not much less importance than the other features 

of the meetings, especially in view of the fact that through con- 
fact and personal acquaintance the general elevation of the 

The only gathering at Ann Arbor specially for the botanists 

Was the excursion by carriage to tamarack swamp. The success 

of this delightful and thoroughly profitable trip was due to the 

fforts of Professor Spalding, to whom the club is under many 
“Pligations. ? 

As it approached ’olock, Monday afternoon, there was 4 

noticeable Sas dag biological ue other sections of the 

fection, and the members of the club and some of their 

ea were soon seated in the various vehicles waiting outside 

one for the start. The excursion was restricted to membe 

the club, and to such others as provided their own convey- 
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ances, or for which there was room after the club was seated; 

three hours and half, and traveled seven miles. 
Is excursion was in every way thoroughly enjoyable and 

profitable, and one of the most interesting botanical features of 
the meeting. ° 

The arrangements for registration of the members of the 
Botanical Club were generously taken in charge by the local committee of the association. They provided the necessary regi 
try blanks, ‘silk badges and attendants. Although greatly ee . : it is to 

give close enough oversight to the registering. ced 1e local committee also promised, as was fully announe™ > that the botanists would be given an opportunity for cole on the long excursion of Saturday, whether it went to the Sagk naw valley or the Detroit river. When it was learned that 2° 
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such arrangements had been made, several botanists gave up the 
trip entirely and collected in the vicinity of Ann Arbor, while 
those who did go would gladly have left the boat at any one of 
kn points, had it been possible, and been picked up on the 

retu 

meriting much trouble or attention. If this is the proper ex- 

planation, the registration of over a fifth of the total aitendance 
as members of the Botanical Club must have brought about a 

change of opinion before the meeting was over. 

Proof that Bacteria are the Direct Cause of the Disease in Trees 

Known as Pear Blight.’ 

BY J. C. ARTHUR. 

It has now been five years since Professor Burrill brought 

the subject of pear blight before this Association and announe 

that it was due to bacteria. Previous to that time no instance of 

bacteria acting the réle of vegetable parasites had been known, and 

important one, opening the 

t the disease may be 

roducing a drop of an 

f the diseased tissues 

‘Read before the American Association for the Advancement of Science, August, 1885. 
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in water,’ or by simply transferring a minute portion of the ex- 
udation from the diseased to the healthy shoot. The problem 
was consequently narrowed down to one of two alternatives, 
either the bacteria were the cause of the disease, or the juices 
which accompanied them were the cause of it. Bs, 

The first attempt was to secure some inoculating material in 
which the bacteria were entirely freed from the juices of the dis- 
ease. ‘This was done by means of a succession of artificial cul- 
tures in a sterilized infusion of corn (maize) meal. 

Wo series were successfully carried through, extending over 
about four months, and an inoculation from the sixth culture of 
each introduced into the green fruit of a Bartlett pear. 

€ accompanying tables will show the kind of culture ves- 
sels used, the amount of culture fluid they contained, and the 
date at which each one. was started. The first culture of the 
ee ee ee 

t of Soltis: ante ha Kind of Culture Vessel. ae 
i oe 

301 March 27 ..... Salmon culture tube 20 ce. 
302 | April 1......... Salmon cultare tube 20 cc. 
307 April 21........ Sternberg culture flask “ 3 ct. 309 April 34... 4... Sternberg culture flask . 3 ce. 
314 May 22......... Stercberg culture flask oe 
322 June 5......... Test tube with Fol stopper.-..-.++++++++| 25 ce. 
364 | July 13.........) Bartlett pear on tree 
ee [oe 

series was infected with a very small fragment of wood taken 
from the inner portion of a diseased limb of Flemish Beauty 
pear, in which the disease had been slowly advancing during the 
winter, from an inoculation made July 26, 1884, with an infusion 
of blighted twig from an apple tree. The infection of each of - 

ee 

ount of 

cali set Sexi Kind of Culture Vessel. a eid. 

ee 
oe 

ads March 27...... Salmon culture tube..... scscccecesereee: i 

307 roe ae almon culture tube.......sessseeeereeeee? a ye 
309 pril 21 f ternberg culture flask. ......-++ +++ = 

April 24........ Sternberg culture flask.....-..+...::e+++ : 

— April 27........ Sternberg culture flask. .....+++++++++° Me, a a 
320 June 5 ........ ‘est tube with Fol stopper «--++-++++++++ 
36 July BB Sede Bartlett pear on tree 

ee a ee a 

is ic. Exper 

Station ey Bull. N. Y. Agric. Exper. Station, xcii: 34 Ann. Rep. N. Y. Agrie Le. * Burrill, Amer, Ass, Ady, Sci., xxix, p, 589; Amer. Naturalist, xv. 529. Arthur, * 
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the other cultures of the series was successively made with a 
small drop of the one preceding. From the last culture a drop 
was transferred to a puncture ina ripe Bartlett pear. In bot 

cases the pears were soon filled with the disease. They did not 
turn brown about the wound, as is the more usual way, but first 
indicated the presence of the disease by beginning to shrivel, 
which occurred in one case in nine days after inoculation, and in 
the other in ten days. Upon cutting the pears open the softer 
tissues were found broken down and liquefied, and a milky viscid 
juice ran out, showing that the disease had taken thorough pos- 
session, 

y this means of fractional culture the juices accompanying 
the bacteria first introduced were so much diluted in the trans- 

fers to succeeding cultures that the final drop used to inoculate 

the pear was practically free of them, and to the bacteria only, 

supplied by continued growth and multiplication, can be ascribed 
the last result. 

4 porous earthenware vessel, such as used for small electric bat- 

teries, and an unripe Bartlett pear inoculated with the filtrate 

se. In this case 

two unripe Bartlett pears were inoculated with the unfiltered in- 

bacteria accompanying the disease of trees known as pear blight 

€n fully isolated will produce the disease, while the juices in 
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Notes on Some Injurious Fungi of California.’ 

By We G. FARLOW. | 

climated in Mexico, and is occasionally cultivated in the green- 
houses of our Northern States. Within a few years it has es- 
caped from cultivation in California and is now a common road- 
side plant from San Diego to Los Angeles and Santa Barbara, 
and also occurs, but less commonly, still further to the north. 
While in San Diego I noticed that the leaves of the Nicotiana 
were badly attacked by a fungus which formed large grayish- 
black spots on both sides of the leaves. The spots were often 
two inches in diameter, and sometimes even larger, and the etr- 
cumference was irregular but sharply limited, so that the transi- 
tion from the healthy to the diseased leaf tissue was sudden. 

Since it is well known that the species of Peronospora attack 
different species of flowering plants which belong, sen 

ease. The fungus was only observed by me at San Diego, ‘ 
was abundant there. Whether it occurs in Mexico or not I Eran eer aR THeONbC Nh Bem : 

"Read before the American Association for the Advancement of Science, August as a 



d 
: 

‘ 

; 

_ Sippi valley, I also found to be common at Santa 

b 
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not say, but my opportunity for observing in that country was 
so limited that the fungus might have been very abundant there 
and still escape my notice. At Santa Barbara, however, I was 

able to make a pretty careful search, and as far as I could ascer- 
tain, the disease has not yet made its appearance there, but from 
what we know of the history of the spreading of diseases caused 
by other species of Peronospora, there is every reason to suppose 
that the disease which we are now considering will soon reach 
Santa Barbara. As tobacco is not an important crop in California, 
we are less interested in the spreading of the disease in that State 
than in its extension to the southern states. The Nicotiana 

glauca may perhaps spread northward and eastward until it 
reaches the gulf states, carrying with it the Peronospora, but it 
is too tender to stand the winters. further north without protec- 
tion. What is also to be feared is that in advancing eastward 
the fungus may be communicated to some species related to the 
Nicotiana glauca, as for instance Hyoscyamus niger, and thus be 
transported north of the limit where the Nicotiana glauca might 

grow, but where NV. Tabaccum, the tobacco plant, is cultivated. 
But this supposition is almost superfluous, because 1 ieotiana 
glauca and its parasite are once introduced into the gulf states 

the parasite might attack the tobacco grown there, and then pass 

on to Virginia and other states where tobacco is the most impor- 

At the Minneapolis meeting I stated in a paper read before the 

Association that Peronospora Halstedit, although one of the com- 

Pacific coast. Lam indebted to Deca. Harkness for speei- 

iva, near San od 

cisco, which is identical with P. Halstedii, so that this typically 

: 
i the continent. ¢rono- 

anta Cruz, on Artemisia [udoviciana. : 

The hollyhock disease, Puceinia Malvacearum Mont, vn’ 

Was originally noticed in Chili, has in recent years OE b 

Europe, and its progress has been more carefully wate : ny 

otanists than that of any other plant disease, the potato-ro vai 

8tape-mildew perhaps excepted. But while the two diseases 
ramed extended to Europe by way of North America, pei 

hock disease, apparently, was conveyed directly aie alas 

America to Europe, and did not pass through the Unit , 
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The only reference? to the existence of the hollyhock fungus in 
this country is in the catalogue of Pacific coast fungi by Hark- 
ness and Moore, where it is said to have been found on Malva, 
near San Francisco. A fungus related to the hollyhock fungus 
has been observed on species of Malvastrum in the western states 
and California. It was first seen by Mr. D. Cleveland, near San 
Diego, in 1875, and has been seen several times since. By some 
the fungus on Malvastrum has been considered distinct, and even 
those who have considered it a variety of P. Malvacearum have 
regarded it as distinctly unlike the form found on hollyhocks. 
When in California I examined with care the different Malvacee, 
to which order the hollyhock belongs, to see whether the true 

other hand, if the Malvastrum fungus is really a distinct p sei 
then the hollyhock disease of Europe is not the hollyhock diseas 
of this country, although both are caused by nearly related Pue- 
cinie of the sub-genus Leptopuceinia. A detailed account of the 
differences recognized in the two forms mentioned is only of inter- 
est to mycologists, and a discussion of the subject will come up 

ee to be apprehended from Puecinia heterospora B : its different forms is widely distributed on different Malvacex 12 
t 

: 
Se ilainaeaemeene 

‘The mention by Burrill in Bull. Il. Lab. Nat. Hist., and the eaverel items in the @ar- 
ney, at different dates, all y ther disease.—EDs, grow he dab. found by direct axportesn te ter tha true P. Malvacearum will not upon the cotton plant. See Science, V. p. 2.—Eps. 
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The Process of Fertilization in Campanula Americana L,’ 

BY CHARLES R. BARNES. hy 

(WITH PLATE X.) 

I have undertaken to investigate some of the more recondite 

facts in the process of fertilization of Campanula Americana in 

order to increase the number of dicotyledons that have been so 

studied and to bring to light any peculiar adaptations which 

might exist, 
The investigation of dicotyledonous plants is much more dif- 

ficult than that of monocotyledons, because the transparence of 

the ovules and the usually large size of the nuclei which are so 

common among the latter seldom coexist in any dicot. Cam- 

bud. The style at this time is not as long as the anthers, and 

that part in Sentai with the bursted sii is thickly clothed 

with stiff hairs pointing upward (fig. 1). The rapid growth of 

the style pushes these hairs, like the pristles of a bottle brush, 

through the thecse and clears them of all the pollen, 

heres to the style of the now open flower (fig- 2). Att 

the three lobes of the stigma are not manifest. They do not 

part of the body, 

or the legs, in contact with t
he 

stigmatic sur- 

undance by a 

most commonly the hairy thorax 
Pollen-laden styles of jatel yaoipenred flowers or the 

n 

ere isin these plants hardly a possibility of 

: Pilea being always brushed or blown off th 
'gmas are at all exposed. 

t of Science, August 1885. 
1Read m 

befo F sat dyancement 
2 re the American Association for the Adva 
LCE. Gray, Struct. Bot. p. 222, on proterandry of .C. rapunculoides 
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The essential points in regard to fertilization are as follows: 
The development of the pollen is quite normal. Therea 

pear in each transverse section of the anther from six to eight 
mother-cells, which have somewhat thickened walls but do not 
float in liquid. The tapetal cells are unusually large and the 
three outer rows, particularly the inner, much smaller. 

The stigmatic surfaces of the style are covered with nipple- 
shaped papillz, the uppermost of which develop sooner than the 
ower. Those on any lobe interlock with those on the other two 
and thus prevent the premature separation of the lobes (fig. 4). 
As the growth of the outer surfaces of the style-lobes produces 
an increasing tension, the lobes finally separate. This separa- 
tion begins at the base and the tips hold till the stigma is com- 
pletely mature. 

The hairs which brush out the pollen from the anthers ({ig- 5) 
have their bases, 5, deeply sunk in the tissues of the style. They 
are single-celled. Their tips, ¢, become quite thick and exten- 
sively cutinized, and the inner thickening layer is highly refrac- 
tive. Just at the point of emergence the wall is thinner than at 
any other place. After these hairs, which are at first rigid, have 
served their purpose, they become softened and are in some way— 
I suppose by the contact of insects with the style—telescoped’, 
so that the tip is left slightly projecting at the entrance of the 
pit thus formed (jig. 6). The result is as though one grasped the 
tip of a glove-finger and thrust it in upon itself until only the 
tip appeared projecting from the hand of the glove. This intro- 
version of the hairs frees the pollen so that it is readily brushed 
off and carried away. Sometimes a pollen-spore drops into one 
of the pits and remains as a stopper for it. In the young hairs 
a beautiful streaming of the protoplasm is easily demonstrated’. 

The style has a small canal in the center, around which the 
conducting tissue is disposed in a variable number of strands of 
different sizes (fig. 7). Midway between the canal and the pe- 

riphery are (usually) six fibro-vascular bundles. The conducting 
tissue, et, is quite small in amount and sharply distinguished from 
the remaining tissue of the style (fig. 8). 

The ovules are small, flattened and anatropous, with a vey 
short funiculus, so that the micropyle is brought close against the 
placenta. The embryo-sac is straight and lies in the axis 0 the 
ovule (fig. 9). It is sharp-pointed at its micropylar end, some- 
what larger in its upper fourth than elsewhere, and ends at the 

3 Miller, Fertilizati " ula the haits 
ent 1 : = true for this spetion nor Elrapuneuoides, te Btrasburger, Bot. Pract 

: Tger’s account of similar hairs in C. rapunculoides, 1. ¢. 
“sn 
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base in a considerable and abrupt enlargement. The tapetal 
cells, t, are unusually large and appear, in longitudinal section, 
columnar. In each lies a nucleus which is almost as wide as the 
cell, At both ends of the embryo-sac the tapetal cells become 
like the other cells of the nucellus. In the basal enlargement of 
the embryo-sac lie the three antipodal cells, a, one of which is 
usually a short distance above the other two. There are fre- 
quently two nuclei, en, en', belonging to the embryo-sac, near its 
middle. The pointed apex of the sac is occupied by the syner- 

gide, s, s', which are correspondingly long, nucleated near their 
upper ends and vacuolated near their lower. A little below the 
lower ends of the synergide lies the oosphere, 0. It is notice- 
ably more granular than the synergide and its nucleus is some- 

what larger. A layer of protoplasm lines the embryo-sac and 
bridles extend in various directions between the egg-apparatus, 
the nuclei of the embryo-sac and the antipodal cells. 

_ the mature pollen-spore is marked externally with numerous 

minute elevations (fig. 10), hardly more than thickenings of the 

cuticle, and 3-12 thin spots for the exit of the pollen tubes. At 
each thin spot in the extine there is a corresponding thickening 

of the intine. 
he mature pollen-spore possesses two nuclei, the larger 

round one, the vegetative’ nucleus (vn, fig. 11), occupying the cen- 

ter of the cell, while the spindle-form, generative nucleus lies to 

one side, I have been able to demonstrate both of these nuclei 

only one case, when, after staining with borax-carmine, 

crushed the cells (fig. 12). In several cases I have found the 

Vegetative nucleus after treatment with acetic-methyl-green, and 
in other cases I have seen the generative nucleus in the pollen 

— (fig. 13). The difficulty of distinguishing the nuclei in 

'§ Species is greatly enhanced by the markings on the walls, 

d 
. is 

T staining wit je-iodine-green, but it is not so in t Species, g with acetic-iodine-green, 

senerative nuclei. The vegetative nucleus is therefore not 
destroyed in the spore, but passes early into the tube, where it 

1 In this 5), which is ex- 
homenclatu er (Neue Untersuchungen, P- ), 

in Borhereverse of shat generally uoed and even (ne reverse of that given by Strasburger 
°N m, p. 495 

yeue Unters, p. 34. by 
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soon undergoes disorganization. I have seen this nucleus in 
various stages of destruction. The generative nucleus passes 
later into tube; indeed it is usually among the last of the con- 
tents to leave the spore. Iam not able-to say whether or not it 
divides; presumably it does,’ though I have seen but one such 
nucleus. 

When the pollen tubes are emitted on the stigma they some- 
times pass straight and sometimes after turning upon themselves 
downwards between, and not into, the bases of the papille (jig. 14). 
The conducting tissue tuns close beneath the stigmatic surfaces. 
In this tissue I have traced the tubes for several millimeters. 
The pollen tubes penetrate the strands of conducting tissue and 
do not enter the canal of the style. A short distance behind the 
es of the tubes cellulose plugs are successively formed (fig. 15). 

hese plugs, which have sometimes considerable length, are very 
prominent objects in longitudinal sections of the style or when 
the conducting tissue is teased with needles. The latter method 
permits one to trace the tubes for long distances. The pollen 
tubes pass down the style and follow the placente. When they 

emerge from a placenta they either enter the nearest micropyle at 
once or pass further, adhering very closely to the surface of the 
placenta. 

I have detected the pollen tubes in a number of micropyles. 
The difficulty of tracing their further course is greatly enhanced 
by the opacity of the ovules and the consequent necessity of 
adopting the section method, as hereafter explained. I have been 
fortunate enough to find one specimen in which the pollen tube 
had entered the micropyle and penetrated to the synergide 
(fig. 16). In this specimen fertilization had taken place. Une 
ot the synergide at least (I could not see the other) had become 
disorganized and there were two nuclei in the oosphere. 
not certain that these were the male and female pronuclei, though 
they may have been. I am rather inclined to think from t 
considerable elongation of the oosphere that the embryonal nu- 

cleus had just divided preparatory to the formation of the first 
two cells of the suspensor. After fertilization the embryo-5 
enlarges greatly, particularly in its middle third, and the forma- 
tion of endosperm proceeds at once and rapidly. : f 

he main points established regarding the fertilization © 
Campanula Americana are these : 

The tapetal cells of the anther and ovule are unusually larg® 
Sear ner ET ci RTO EER eC Ser Get 

7Strasburger, 1. ¢., p. 15, stat ivis I have not yet assured myself that it takes bd. os isin pn bared such division is the rule. 
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The pollen-spore possesses two nuclei, one of which, the 
smaller, persists and either with or without division copulates 
with the female pronucleus. “ 

he pollen tube penetrates between the cells of the stigma 

ae passes down the conducting tissue and not in the-canal of 
the style. 

There is the usual generative and vegetative apparatus in the 
embryo-sac. . 

Mernops.—For the study of the development of the pollen- 

spores I used alcohol-fixed buds, which had been twenty-four 

hours in alcohol-glycerine®’, commencing with those 2mm. in 
length. The sections of the entire bud were stained with methyl- 

blue.’ The plant is an admirable one for the use of students in 

this respect. ‘ 
_ For the study of the pollen-spores themselves fresh material 

is requisite. The best results were obtained by staining with 

rax-carmine.” The spores are placed in a drop of 2 per cent. 
acetic acid and after a few minutes a drop of borax-carmine 

added. This is allowed to remain an hour, the slide being el 
tected from evaporation meanwhile. The stain Is then wash 

Tee Ree ee ce a . Te he eper pe ee si ey oo ee 

The spores were germinated in a hanging drop f fihgs a 

eent. sugar solution in the usual moist chamber. er th 

glycerine is — under the cover. Both yield sohcspae pipe 

:. oa in the tubes are thus more deeply stained tha 

*ytoplasm. P 

Longitudinal sections of the stigmas serve for ~ a: i 

the entrance of the pollen tubes. I used alcoholic m ; 

without any staining, mounted in glycerine. . 

. he pollen Fe Ba in the conducting tissue may be eae 

either ix longitudinal sections of the style or by aye . out 

ee and drawing a needle through the canal, thus tig ‘ge . 
the Conducting tissue. In the latter case care must be take 



354 BOTANICAL GAZETTE. 

in picric acid” and in chrom-acetic acid" was used. e contrac- 
tion of the contents of the embryo-sac is unavoidable. I think 
the alcoholic material is quite equal to the others and less trouble- 
some. I found it necessary to depend on getting chance sections 
of the ovules by cutting the whole ovary longitudinally and ye 
ing the sections in glycerine. Previous to the cutting the 
material is placed in alcohol-glycerine for twenty-four hours or 
more. After 
clearer and clearer. I also tried cuttin sections in Mer i 
known directions by imbedding the ovules in colored pith to 
render them more easily seen. The results, on the whole, are 
not better than by depending on chance sections, and they ai 
much more troublesome. 

Seem eer ins ST 

Saturated aqueous solution. 
16 Chromic ecia, 0.7; acetic acid, 0.3; distilled water, 99. Strasburger, l. c., p. 328. 

plane ; the stigmas unopened and the style laden with pollen. aie 3, a style 
i 0 

: 

. . * * . Fig. 5, with stigmas n - 4, interlocking papille of stigmas. : section of style from bud, ‘showin fe ear n the remains of ie a 
- Fig. 6, section of style from which the pollen has been remo Fig. 7, hair partly turned out of place a hair in normal position 

: 

sue; frd, fibro-vascular bundle. < 37 
tissue, i 

Brae: : : - “yng : ilen- , _ extine; 1, intine; ¢, stratified local t ickening of intine. Fig. 11, a po ig. 1 showing vegetative nucleus, m; p, a beginning pollen t X 366. : “~~ part of the contents of a crushed pollen-spore; gn, generative nucleus; ™, 
ve nu- etative nucleus. < 13, a cultivated poll ; hese le of cleu 50 if 14 & pollen ‘tube penetrating the stigma; P,P; fs 16, ig. 15 i 

a pollen tube penetrating to the embryo-sac: pollen tube; s, synerg 
organized ; kn, kn (male and female proneclel ?), the germ nucleus afte 
first division. < 356, 

4 
7 

being mounted in pee the sections become — 
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The Development of the Prothallia of Ferns,’ 

BY DOUGLAS H. CAMPBELL. 

(WITH PLATE IX.) 

_ In the following paper an attempt has been made to present 
in brief form the results of a series of experiments upon the ger- 
mination of the spores, and the development of the prothallia of 
some of the common ferns. 

an there seems to be a prevalent idea that such study must nec- 

essarily be confined to the experienced and thoroughly trained 

biologist, whereas frequently many of the most important facts 

ly ‘ 
The plants under consideration offer perhaps the best illus- 

tration of the point in question. Complex as 1s the structure of 

me sexual organs and the growth of the fern itself from the fer- 

uot germ-cell is a much more difficult matter, but up to this 

Point no difficulty is experienced. 

ere is no part of the country where some ferns do not 
kept for fu- 
They ger- 
a healthy 

Condition and the successive steps in the development of the pro- 

wed 

Afte - first fern investigated by me was Onoclea aie nies 

thal oe attempts to procure a sufficient number :, a ee 

mi 4 trom green-houses, for study, and supposing that «g : 

fed Of the spores was a long and difficult process, I deter 

‘ess to make some experiments. A quantity of st get 

few pBrthered and sown 
without much hope of success, 

ays undoubted signs of germination were evident, and S00 

: 
1885. 

Read before the ‘American Association for the Advancement of Science, August, 
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a large number of healthy young prothallia was the result. En- 
couraged by this success, O. sensibilis was tried with similar 
results. Lack of time prevented following out the complete de- 

no sexual organs were developed upon them. Other cultures 
pre Made upon rotten wood, upon which they are frequently found naturally, an upon porous pottery, but in neither case 
was the result as good as when grown upon damp earth. In order to maintain an even degree of moisture, it was found best 

to the air. Excess of moisture, especially after the prothallia are at all advanced, must be guarded against, as they will decay if 
and be kept damp, but not muddy. Spores may be started at any time, but the best results are 0 tained by sowing in warm weather, or at least when they can be kept at a tolerably uniform temperature. In winter, even with artificial heat, growth almost ceases, the deficient light seeming to affect them unfavorably, as well as the lower temperature. 

Probably in a green-house, where the fluctuations of temperature are less marked, this would be less apparent. By following the directions given, no trouble should be ex- 
perienced in growing any of our common fern 

spore adhered so firmly to the spore as to make it impossible te determine whether this third coat was present or not. 
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The contents of the spore consist of dense protoplasm con- 

taining a nearly central nucleus, and numerous fine granules of 

chlorophyll. Oil is present, usually uniformly distributed, but 

sometimes collecting in large drops. 
Ordinarily the first step in the active growth is an elongation 

of the spore, one end becoming nearly. transparent. This trans- 

parent end elongates still farther and very soon is shut off by a 

septum approximately at right angles to the longer axis of the 

spore. Two cells are thus formed, a small transparent one, the 
first root-hair, and a larger one containing abundant chlorophyll. 

The root-hair contains only a few very small granules of chloro- 

phyll, and these finally seem to disappear entirely. The walls of 

Onoe ea sensibilis; in Asplenium filix feemina, on the contrary, 

the color is scarcely apparent even in the older root-hairs. Ab- 

normal cases occur where no root-hair is formed. The larger of 

the two cells first formed also elongates and very soon undergoes 

art the first 

division, and usually several successive septa, are parallel to the 

Primary septum, thus giving rise to a filament, or single row of 

hile the division of the cells is progressing, the chlorophyll 
stanules which were small and crowded at first, become much 

— and more widely separated. As the prothallium grows, 

Y enlarge and divide, all of those to be found in the comp ete 
prothal] : th and division of 

those th 
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vides still further by walls parallel to the first. The segment 
thus grows faster in length than in breadth, and is rapidly pushed 
out beyond the apical cell, which thus gradually comes to lie at 

the first, and from this time in the growth can no longer be traced 
back to one cell, 

About this time, or sometimes before the obliteration of the 
apical cell, the cells in its vicinity, which had hitherto only di- vided in two planes, so as to form a single layer of cells, are now divided by walls parallel to the surface of the prothallium, form- ing the beginning of the cushion of tissue that occupies the base of the notch in the front of the prothallium ; where this is begun early, the subsequent growth of the prothallium results in the formation of a thickened rib running through the middle for nearly its whole length. 

he prothallium is fastened to the ground by numerous root- hairs that arise principally from the cells of the lower part, as 

A nt : + Sani 1 many species, e. g. Aspidium spinulosum, Cystopteris fragil 4 : Onoclea sensibilis, there are developed small papillee from the 

indeed, probably none of them are absolutely inflexible, am 
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exceptions, but even here it was rare. Aspidium spinulosum, to 

judge from naturally grown specimens, 1s moncecious, no un- 

doubted male prothallia being found, and perfect antheridia oc- 

curring on the large prothallia. Cystopteris fragilis was found 

with two forms; small male prothallia, and large hermaphrodite 

ones. In regard to other forms, observations were too incomplete 

The male prothallia of all the forms observed are, as a rule, 

very much smaller than the female, and frequently of very irreg- 

ular shapes (Figs. 8, 9,10). Either no definite apical cell is 

formed, or it is early lost. Where the spores are sown thickly it 

id cells terminated by an antheridium, other antheridia being 

ormed laterally in some cases, in others not. 

e simplest form observed was that of Asplenium filix-foemina
, 

Where a number of prothallia were formed whose vegetative por- 

tion was reduced to a single cell besides the root-hair (Fig. 7). 

Bee antheridium was formed in each, and perfect anthero- 

th Under favorable circumstances the spores germinate in from 

"ie to five days, but in cold weather, or with imperfect spores, 

a was indefinitely lengthened. The firs | 

* y mature in about five weeks from the first signs : 

nation, but in one case, Asplenium, ripe antheridia were forme 

Nalittle more than three weeks from the sowing of the spores. 

: 
heridia on September 

The prothallia in this ease were reduced to a very few cells. 

Spores of Onoclea Struthiopteris, sown on February 25, 1884, be- 
theridia 

and laid aside. In October, 1884, a number of the spores were 

laced ; 
Placed in water, and in about 'a week began to grow. 

lia will live for compara 
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tively long time. Cultures were made of Asplenium and Onoelea 
Struthiopteris in 1884, from spores sown August 31. They grew 
rapidly and soon developed quantities of antheridia, but in the 
ease of Asplenium, no archegonia. As cold weather came on, 
although the prothallia were kept in the house, growth ceased al- 
most entirely, but was resumed in the spring, the prothallia ap- 
pearing perfectly healthy. Large numbers then developed arche- 
gonia, and subsequently young plants, but some of them are still oy 14) perfectly vigorous, and growing. 

e 

bryo apparently ever develops perfectly. : Tn the older prothallia of Onoclea Struthiopteris, especially 
early in the spring, large quantities of starch were observed. 

EXPLANATION or Phare IX.—Figs. 1-5, successive stages in germinates of the spore of Onoclea sensibilis, < 150. Fig. 6, an older prothallium of same, showing the apical cell , and marginal papille (p). < 80. Fig.% yery small male prothallia of Asplenium tf --feemina antheridia (a). X 150. Fi » large male prothallia of the sa ig. 10, a male pro- 
8-9, 1 me. X 150. P thallium, about three months old, of Onoclea Struthiopteris. < 60. Fig. 11, m® ture prothallium of Cystopteris fragilis. < 5. 

On the Appearance of. the Relation of Ovary and Perianth i 
the Development of Dicotyledons.' 

BY JOHN M. COULTER. 

Two years ago I read bef . . n the ; ore this section a paper apr “Development of the Dandelion,” an organogenic study, in which : incidentally appeared that the first character to show itself was at of the inferior Ovary. Since then this hint has been some 
io 

i 
Read before the American Association for the Advancement of Science, August, 18%- 
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what extensively followed up, and the results form the reason for 

the present paper. 
It is well enough known that botanical classification is in a 

transition state, that the published systems of classification are 

even far behind our knowledge, and that our knowledge is very 

far from what it ought to be. Sooner or later everything artifi- 

cial must be abandoned and the natural substituted for chk is 

amatter of great congratulation among botanists that Bentham 

& Hooker were permitted to finish their magnificent “ Genera 

Plantarum,” but it is also to be regretted that they have rendered 

still more rigid certain groupings which should plainly have been 

abandoned. 
It is very far from the object of this paper to suggest a new 

scheme of classification, for an appalling array of facts must first 

be accumulated, but simply to record some observations which 

seem to have their bearing upon the solution of this difficult 

problem. 
One of our greatest grievances has been the persistent dis- 

‘placement of Gymnosperms, whose true position both their floral 

become threadbare and worn from long use, and in the pres- 

at plate of our know
ledge it is worse than useless to attempt to 

patch it up. Although confessedly artificial it distorts relation- 

: i 
on us the criticism 

of the most superficial. The group Apetale, intercalating most 

intricately with Polypetale,
 is yet se arated from them by Gamo- 

As embryology has been of such invaluable aid in Zoological 

classification, it is but
 reasonable to suppose that organogeny may 

ps to play some such part in botany. 
‘ 

Al the discovery that the inferior ovary Was the first ¢ of 

tter to appear in the development of the dandelion flower, 

first to ap 
Ment sh 

Dicoty] OWs no more natural grouping of Angiosperms than into 
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Rosacew, Saxifragacer, Onegracex, Rubiacee, Umbelliferee, Com- 
posite, Borraginaceze, Scrophulariaceze, and Labiate. The result 
was that in every case the first recognizable character was that of 
inferior or superior ovary, and a most simple grouping on that 
basis was apparent. 

e appearance of this character in development can be told 
in a few words. In the case of an inferior ovary, the protuber- 

ance which is to develop into the flower is arrested in its axial 
development, grows peripherally into a collar, and soon pe 
appears an external constriction, distinguishing the nascent flora 
envelopes above from the ovary below. The character of an 
external constriction is always the most readily recognized, and 
is as sure a mark of an inferior ovary as the harder seen arrest 
of axial development. ; 

n the case of a superior ovary, the axial development 1s con 
tinued, and there is'no external constriction. All this is per- 
fectly clear before there is a possible recognition of any other 
oral character. 

orders as Leguminose the 
groups with irregular flowers. and robably representing highest development of dicotyledons with superior ovaries. Fol- 

In the term 
would result somewhat as follows: 



BOTANICAL GAZETTE. 363 

ee 

Ovary inferior. \ Some Gamopetale and Polypetale, such as Composite 

Umbellifere, Rubiacex, Onagracee, etc. 

Ovary superior. Some Gamopetale and Polypetale, such as Leguminose, 

os { Scrophulariacex, Labiate, etc., and Apetale. . 

It must be distinctly understood that the above does not pre- 

sent a proposed classification, but simply traces some of the prob- 

able results of organogenic study. 
_ Itis of no small consequence in these days to obtain the tes- 

timony of paleontology in favor of any system of classification. 

The order of appearance of Phanerogams is well known; first, 

Gymnosperms, then Monocotyledons, long afterward Dicotyle- 

dons, and the last Dicotyledons were those with inferior ovaries. 

From such great composite groups as Composite, therefore, the 
flora of the future is to be worked out. 

GENERAL NOTES. 

Results of the Ann Arbor Meeting.—This meeting gave more than the 

wstal opportunities for becoming acquainted and benefited by the society of 

the members during the intervals between the regular sessions, owing to the 

short radius within which the members found entertainment, and the fewer dis- 

tractions than in the case of large meetings, with their multiplicity of excur- 

a and receptions. This advantage was made good use of by most, and it 18 

is to say that, so far as the botanists are concerned, no former meeting has 

Melded such full and satisfactory returns in this rega 
attendance of botanists was unexpectedly large, and gives assurance of 

been directed toward rais- 

he Association, and it is 

_ It is certain that 

*@ whole the botanical papers of this year will compare cca favorably heey 

This Presented in other departments of biology than at any Ce 
Is both because the papers are actually better than usual, and bee a 

Associ use every morsel of value they contained. 

More = gets better botanical papers, and the botanists get throu 

ms, notes and news than heretofore. 

Committee-of the Association on the encouragement of ere mee 

Nission 

for its er of Agriculture of the need of work of this 

Prosecution at Washington. Commissioner Colman, upon recel 
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first memorial of the committee, at once appointed Mr, Scribner, of Girard Col- 
lege, well known as an accurate botanist, to devote his whole time to this kind 
of work. The committee then sent Mr. Scribner the assurance of their cooper- 
ation in developing this new feature of the Department. Commissioner Colman 
has since shown in many ways his belief in the value of the work proposed by 
the committee, and his determination to prosecute it as fully as circumstances 
will permit. The committee, which consisted of seven members, was found 2 
be unwieldy, and the desirability of having at least one member a resident 0 
Washington was urged. For these reasons it was reorganized, and the pitgst 
ing members selected for the coming year: J. C. Arthur, of Geneva, N. Y.; ©. 
E. Bessey, of Lincoln, Neb.; W. G, Farlow, of Cambridge, Mass.; T. J. Burrills 
of Champaign, Ill.; and ©. V. Riley, of Washington, D. C. 

The Botanical Club adopted a resoluti pporting C i 
in this work, and offering to exert their influence with their respective Con- 

Colman 

difficulty, however, in securing its passage at the coming session, thus pe ‘o 
ting herbarium specimens, accompanied with the usual label, whether — 
or printed, to go at fourth class rates of postage. The committee, consisting © 
L. F. Ward, Geo. Vasey, and J. W. Chickering, was continued. 

The action of the club in regard to the relationship of the botanists of the 
country to the national herbarium is given elsewhere in the account of proceed- 
ings of the club. 

e discussion of the highly important subject of a uniform nomenclature 
of English names of plant diseases and of disease producing fungi has also bees 
given in the proceedings of the club, The committee to investigate the subject 

. is composed of J. C. Arthur, W. G. Farlow and W. Trelease. 

Plants of the Greely Expedition.’—List of plants collected in the sum- 
mer of 1882 and 1883, by Lieut. A. W. Greely and members of the L. F. - 
Expedition, in the vicinity of Fort Conger, Grinnell Land, situated in lat. 81 
44’ N., long. 64° 45’ W.: 

is Linn : 5. Braya alpina Sternb. var. labella. (B. rascens R. Br.) : ica Rich, Sea coast is 1,000 ft. alt. The largest specimeD 4 in. high and 5 sore 6 to 7 in. wide. 7. Parrya arenicola ook. £.? 
j 8. Eutrema Edwardsii R. Br. 
tiiaatincinapaininitainsiiaanetAO 

kg 1 tt before the Botanical Club of the A. A. A. S., at the Ann Arbor meeting, 
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9, Cheiranthus pygmsus Adams. (Hesperis pygmaeus Hook.) From 50 to 

000 The specimens are young and mostly less than 2 i high, 

the langest 6 in. A few found with stem and pods of two preceding 

years’ 
. Draba hirta Bid (D. arctica Vahl.) 2 to 3 in. high. 

1, stris R. Br. 
. alpina eon In flower June 16. 

Lychnis een Linn. From the coast to 1,000 ft. alt, The specimens 

n. high, rarely 2 or 3 flowere 
Lychnis ore ‘R. Br. With the preceding, the stem and leaves more 

mostly 1 flowered, rarely or 3 flowered. 

7. Cerastium alpinum Linn. (C. lanatum Lam.) 
; a. longipes Goldie, var. Edwardsii T. & G. From the sea to 1,000 ft. 

to 4 in. hi 
Potentilla nivea s Linn, Coast to 1,000 ft. alt. 2 to 5 in. high. 

our 
Dryas octopetala Lind. var. integrifolia. Coast to 1,000 ft. alt. The speci- 

leaves mostly entire, sometimes minutely 

of acres in extent being 

BRES&S 

rd 

frequent, es pecia all Of ith y in the interior. ten with many peta 

pe “sp itifolia ak Coast to 1,900 ft. alt. Flowers from 4 to9 

arying from ink to dark purple. 
S fagllaris Willd. 1 "200 to 1,800 ft. alt., generally 1 flowered, 

tricuspidata Retz. Not found below 800 ft ft. alt. 2to 4 in. high. 

a cespitosa Linn. 
“head Linn, Found between 800 and 1,200 ft. alt. Specimens mostly 

shige . high, some found as high as 6 in. 

0. 8. rival 1 a Linn, °F eg 
200 to 1,800 ft. alt. 3 to 8 in. tall. 

ularis Linn. var. hyperborea Hoo 

ae latifolinza rigs oer, Coast to 1, 200 ft. 
alt. Found only on rocky 

ll. Specimens from 2 to 4 in. high. 
ES Sher «i iflorus Linn. Coast to 800 he alt., becoming larger at the 

te pada Specimens 2 to 5 in. 

* us Pursh, pa wide Gr. Tron 100 to 800 ft. alt. Specimens 

FSS BANS S&S 

if 284 

34, om to 3 in. flowere 

alpina Olin. Coast to 1,500 ft. alt. 2 to 6 in. high. 

. Taraxacum officinale Web. bce liv
idum Koch. Coast "4 200 ft. alt. 2 to 

36. C in. high, two shades of color, aoe yellow and yellowish
- -white. 

37. slope tetragona Linn. From 100 to 500 ft. alt. 

38, Pedicularie eptentrionalis Linn. 50 “4 500 hi os 
og ge Adams. From 100 to alt : 

ae Langsd sch. ug landta Gr. From 50 to 100 ft. above the sea, In 

: 40, a 

41, faa digyna ag "Specimens from 5 to 7 in, hi igh. 
Ygonum vivip: i 00 to 800 ft. ar iviparum Linn. From 1 a uialig ; “i 13 ft. in length. 

- 7, a hyperborea R. Br. confusa Li 

: pines biglumis Linn. State wee tee ponds. 3 to 6 in ng es 

%, KicPhorum angustifolium R. Br. 800 to 1,200 ft. 3 to 8 in. hig 
7 —: scirpi na * 

ardina Fri 



366 BOTANICAL GAZETTE. 

48. C. rupestris All. 
49. ©. ustulata Wahl. var. minor Boott. 
50. C. vulgaris Fr. var. hyperborea Boott. Ae 
51. Alopecurus alpinus Linn. Specimens from 4 to 18 in. high. = ag 

t. alt. From 5 to 6 in. high. 
? ) Specimens from 2to 4 

in. high. Not the Aira aretica of Rothrock’s Flora of Alaska, nor Aira 

reviata R. B 
. P. alpina Linn. var. vivipara. 
» P.laxa Haenke. Specimens 3 to 8 in. high. 

P. cesia Smith, var. 
Festuca rubra Linn. var. From 3 to 5 in. high. 
gropyrum violaceum Hornm. From 2 to 7 in. high. 
uisetum variegatum Sch] 

E.a inn. Eee: . Cystopteris fragilis Bernh. Coast to 1,300 ft. From 3 to 6 in. high. 
“ Puccrnia CHEIRANTHI, Ellis & Everhart (n. sp.) On Cheiranthus py 

d 

FSVSSSRASHE 

meeus, Grinnell Land, 
“TIT. Sori hemispheric, brown, naked, } to } mm. in diam., thickly scat- 

ent. Spores oblong or clavate-oblong, light brown, constricted at the septum, 
35-53 15-22u, either consisting of two subequal cells or oftener the upper cell broader and shorter (subglobose) and the lower one tapering into the stout, rather persistent pedicel, which is about as long as or a little longer than the spore itself; epispore smooth or faintly but rather coarsely roughened above, thickened and lacerated at the apex so as to resemble somewhat the remains of 
the calyx on a currant or huckleberry. 

“T. and II. not seen. This appears to be sufficiently distinct from the other species on the Cruciferae.” 
I am indebted to Prof. Watson and Dr, Gray for the determination of 

some of the species included in the list.—Gro. VAsEY. 
Botanical Features of New Brunswick.! —There are two striking phy* ical features of the Province which affect its flpra in a marked degree. 1% 

opportunity to compare the flora of the hills about St. Johns, in lat. 45°, with 
3 inland mountain peak in the northern part of the Province, in lat, 47°, with 
an altitude of 2,240 feet. € flora in each case was strikingly alike, with advantage perhaps in favor of the top of the inland peak. Along the outer 

n the Bay of Fundy, and filling the clefts of oe are reddish colored tufts of Sedum Rhodiola. Chief among the plants ee es 
inn, 24 before the Botanical Club of A. A. A. 8., at the Ann Arbor meeting, Ang™s* 
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48 yet in this Province of its congener, A. trichomanes. 

But the second physical feature is the great valley of the St. John river 

and its tributaries, whose flora is far more southerly in character than that 

above enumerated, although in its northern portions it has many striking bo- 

real forms. In the rich alluvial bottoms of the St. John and its tributaries I 

ean seen Struthiopteris Germanica six and seven feet high. Along the Tobique 

tiver I saw Osmunda regalis growing to the height and profusion to which alders 

gtow on the borders of other streams. I have before me a tuft of Elymus Can- 

adensis nine feet in height, collected at Eel river, one hundred miles from the 

mouth of the St. John. In the rich intervals there are Sanguinaria , 

m Canadensis, Caulophyllum thalictroides, Adiantum pedatum, and o
thers whose 

growth would be impossible were it not that the cold fogs of southern New 

Brunswick have been dissipated by the sunshine which reigns here day after 

day, and that the rocky coasts have given place to alluvial meadow and green 

field, One other feature of this St. John river valley may be referred to. Ris- 

ing from the famous Aroostook region of Maine, it bears upon its waters the 

seeds of many plants, which are peculiar to this river so far as American bot- 

a #8 concerned. Among these may be mentioned Oxytropis campestris, 

= nus, Hedysarum boreale, Tanacetum Huronense and others.—Gro. U. Hays. 

_ Society for the Promotion of Agricultural Seience.—The sixth meet- 

"ng of this society was held at Ann Arbor the day preceding the meeting of the 

ot lee 8. and was unusually good, both in point of attendance and goin 

York ag presented. The first paper was read by Mr. J.J. Thomas, of New 

? 

_ *PPoved the very prevalent view 
that fruit raised in our own c 

_ *eount better 

ka, read a paper upon the demands made 

botanists botany. The demands are as follows, 

orga may be seeking new fields of work, can give t 

eek 
aes 

_ Mell ae nomenclature 
and classification of the plants of the farm, 

cultiva 

A better knowledge of the physiology of plants, including such sub- 
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jects as growth and nutrition, fertilization, heredity, and the physiology of 
cultivation and improvement. 

‘ tter knowledge of the pathology of plants, particularly of that ill- 
defined state known as “lowered vitality.” 

By all of which is meant not only that botanists should learn more con- 
cerning the subjects mentioned, but also that students should be better taught 
the little we do know about them. 

Prof. T. J. Burrill’s paper upon an experiment in silk culture was chiefly 
concerned with a contagious disease which destroyed the worms. ‘This he 
identified as the flacherie of Pasteur, probably the first recognized existence of 
this disease in America. The other papers were not botanical, except a short 

report by Prof. W. J. Beal, upon the progress of certain experiments upon the 
vitality of buried seeds. The officers elected for next year are Henry E. Al 
vord, president, and B. D. Halsted, secretary and treasurer. 

é Nasturtium Leaves.—One day last month, when plucking a bunch 
of garden Nasturtiums (Zropaolum) I observed two small abnormally shaped 
leaves on one Jateral stem. They were spatulate in form, and each was 

plant usually. This form might, I should think, illustrate the evolution of 
the peltate leaf from a rounded leaf by the joining together of the lower mar gin. The spatulate leaves would, however, require more modification, the 
blade of the leaf needing to be much widened and extended at its base into lobes before the margins could coalesce into the shield-shaped form.—Ross 
Smrrn, San Diego, Cal. 

Notes on Black Knot.—These notes of occasional observations on Plow 
rightia (Spheer ia) morbosa this season may be worth saving, as they differ in some particulars from what has been recorded. 

_ The mycelium stimulates to excessive development the growth of the 
which, bursting the older bark, permits the fruit of the parasite to form att 
surface of the living tissue thus exposed. With the excessive development the 
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ee rae ee ence sete eee ee cescnaein 

tissues 7 
“a apa gente somewhat, 

but when the knots are young the distine- 

ark and wood still exists, th i i i 
Ra iph the knot. xists, the cambium line being deflected out- 

ata “ea wild plum in this vicinity contain no live perithecia so far 

a, . e same is often the case with the cultivated plum. Ina few in- 

“nee “a ee found on Prunus serotina. It has not yet made its appear- 

or i Ma. chards in the northern part of the state—A. .A. CroziER, Ann 

Th i 
ane em of Adoxa. — The Adoza Moschatellina L. grows abundantly in 

fa in northern Iowa, where it is muc infested with the Aeidium 

ie ids, es According to European botanists this fungus is a state of Puc- 

Sik is . Teleutospores have not, however, been found in America, and 

rd to account for the abundant xcidium without them. It has been 

‘A ree M8 the ecidium might be perennial in the subterranean stems of 

oe sh ve this some plants were forwarded in the spring of 1884, through 

of Mr. E. W. Holway, to Geneva, N. Y., which were thoroughly 

h no ecidium whatever has 

that Aiidiwm albescens is an 

from their nearest locality 

tart some weeks before 

How the ecidium 

ther is as great a 

out beneath the soil, but up to the present mont 

annual, _~ seems to prove quite conclusively 

and grown Sil as 
were removed a thousand miles 

the usual time _ ly, except that they 
were induced to s 

tides over the 3 i "a spring, 
and no cluster cups appeared 

Problem as e ong interval from one season’s activity to ano 

ver.—J. C. A. 

toa ove Florida 
Lichens.—During my annual winter sojourn in Flor

ida 

had time and ry * a loss as to what sort of plants should receive attention. I 

December to Sean collected most of the flowering species to be found from 

put my house farch. Arriving in Jacksonville about Christmas and having 

old friends ag order
, I was ready for activ 

lecting mee : e Phanerogamia, and numerous excursions resul 

ina heter aa — hundre
d species, all old acquaintances, but several, as Ver- 

even here j oe Polygala grandiflora, and Bigelovia nudata were @ novel sight 

n midwinter. Heterotheca Lamarckit was very common i 

and t 
oe hummocks I had 

been looking around for some new field of 

of Fungi and oe this 
seemed ‘o be offered me in the extraordinar

y abundance 

them,” and 1 ichens, To use a common expression, “ the woods 

had seen w was reminded of my mushroom-eating
 friends at home whom I 

andering around 
barn yards and fields in early morn and to whom, 
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home. For names I am under obligations to Mr. Ellis and Mr. Willey, both well known specialists. Of the species collected four are supposed to be new. The Lichen flora I found everywhere in the greatest abundance—living trees being the favorite resort of the smaller and less conspicuous species. It has been supposed that the Lichens flourish best in a cool, dry climate. Florida is perhaps an exception. I collected about eighty species and am confident that a§ many more can be found within the state. The field is an inviting one for 

is common. Not a few species are West Indian and tropical. The accompany- 
ing list shows partially what can be done by a little effort in a very short time. Thus far I have found none of the species except Cladonias restricted to any particular habitat, as to trees, The oaks being most plentiful sustain the greater number. -W. W. Carxiys, 

The writer appends a list of 76 species and varieties collected by him, for which we can not take space. This list will doubtless be furnished gladly to those interested in the geographical distribution of lichens.—Ens.] 

Second Blooming of Catalpa.—On one of the streets of Mt. Carmel, Iil., stand two large trees of our local native Catalpa (C. speciosa, Warder). the first week in June they were both in full bloom. These flowers all dropped et the first half of that month. To-day, July 20, one of them is again in 

the panicles are about as large and full as in the first. The flowers are of the usual size, but a little paler. It is so unusual for a second flowering to be ap- parently as abundant as the first, that I think it proper to report this instance. Another peculiarity is the short time between the two crops—about six W 
—J. Scuneck, Mt. Carmel, Ill. 

Ferns of Petoskey.— Within four miles of this popular Michigan sum- — may be found the following: Pteris aquilina, in open ground; 8 trychium Virginicum, widely distributed ; Cystopteris bulbifera, on springy hill- ; Asplenium angustifolium and Filix-feemina, not common; Osmunda 

ok cristatum, and Goldianum, scarce; A. marginale, fine, and rather common; Adian 

—A, A. CROZIER. 
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EDITORIAL NOTES. 
Dr. Gustav W. Kérper, lichenologist, died July 28, at Breslau, in his 

sixty-ninth year. 

Dr. H. W. Rercuarnt, of the University of Vienna, died on August 2, at 

fifty years of age. : 
Dr. E. Korune, of Berlin-Friedenau, is now editor of the Botanischer 

Jahreshericht, succeeding Professor Just. 

Tae Gazerre was the on] y purely botanica] paper represented. The entire 

editorial staff was there, “ taking notes.” 

_ Dr. Asa Gray asks that botanists, who ean do so conveniently, will send 
him seeds of Coreopsis aristosa, Baptisia leucophea, and B. leucantha. 

HARLES Wricut, the botanist and explorer, died at Wethersfield, 

Conn., August 11, at the age of seventy-four. 

Tar AMERICAN Soctery oF Microscopists will hold its 1886 meeting at 

i N.Y. Prof. T. J. Burrill, of Illinois, is president for the coming 

De. H. Mayr, teacher in the University at Munich, is taking a four 

= journey in America to study the forest vegetation, as we learn from the 

Centralblatt, 
Mr. A. B. Seymour takes the place in the University of Wisconsin vacated 

by Prof. Trelease. Mr. Seymour has heretofore been connected with the Bo- 

tanie Gardens at Cambridge. 
se Bessey calls attention to the fact that the styles (“silk”) of Indian 

| ae excellent studies in protoplasmic activity. Young styles should 

taken from an ear which has been kept in a warm place for an hour or so. 

P A bistixcr odor has been noticed by Plowright in the spermagonia of 

Vinew growing on the large periwinkle. It may yet be shown that the 

; ‘Pemagonia of the Uredinee attract insects to some purpose. 

Tae SEPTEMBER NuMBER of the Journal of Mycology is devoted to an enu- 

netation of the N orth American species of the genus Gleosporium by Ellis and 
Ever ego ‘ 
Blants Forty-seven species are described with index of species and host 

| — sRAPHS recently received of the new Botanical Garden of the Uni- 

be. me Li show most complete and elaborate grounds and buildings, ~ 

: il European trip will no longer be complete without a visit to Prof. 

Orren, 

E, NG BOTANISTS present were M.S. Bebb, W. J. Beal, E, W. ma ls 

DH tig LH. Bailey, Jr., V. M. Spalding, W. R. Lazenby,
 L. M. Meg: . 

‘Dayj, ao Pbell, C. F. Wheeler, E. F. Smith, T. J. Burrill, B. D. Halsted, A 

fal Seka Martin, J. F. James, F. L. Scribner. An inspection © t . ri é 

ol which the above is a small fraction) shows that the western botan- 

Mee Ont in force. 



372 BOTANICAL GAZETTE. 

Tue Brooxvit1e (Inp.) Socrery or Narurat History is a very active 

organization, and has just published its first bulletin. The exogenous flora of 

Franklin county, by O. M. Meyncke, and a list of diatoms, by Dr. E. G. Grahm 

are the papers of botanical interest. , 

Dr. Franxutn B. Hoven, well known in this country and Europe for his 

interest in forestry, died at his home in Lowville, N. Y., June 9, in his sixty- 

third year. He gave considerable attention to phanerogamic botany, one of 

his earlier works being an account of the flora of Lewis county, N. » & 

Dr. FrErHERR VON BRETFELD, recent botanist to the Agricultural Experi- 

ment Station at Halle, Germany, has just accepted the professorship of agricul- 

tural botany at the Polytechnikum at Kiga. He has recently published an 

excellent work of 250 pages on the physiology of plants in relation to agricul- 

ture. : 

THE PRESENCE of nuclei, chromatophores and pyrenoids in several mem- 

bers of the Phycochromacee has been demonstrated by Hansgirg in a paper be- 
fore the German Botanical Society. They occur in the lower members of the 

order, while the higher groups, the Lyngbyec, Calotrichee, and Scytonemee, appeat 
to have none. 

A xist of European Carices, by Dr. H. Christ, published in the “‘ Comptes 
rendus” of the Royal Botanical Society of Belgium, shows 151 species, 
grouped under 36 sections. There are 98 species and 21 sections of Hetero- 

stachye; 37 species of Homostachyw; 2 species of Cephalophore ; and 14 spe- 
cies of Monostachye. 

A coMMITTEE has recently been appointed in France to obtain sufficient 

to erect a monument to Pierre Belon, a naturalist of the sixteenth cet 
tury (1517-1564), who did good work for the botany of that day. La Belgi 
Horticole for January and February is largely made up of an account of Pierre 

Belon, his life and works, accompanied by a portrait engraved in the year 1855. 

TH MARRIAGE or Dr. N. L. Britton and Miss Elizabeth @. Knight, of 
New York City, occurred on the 27th of August. Both are well known botan- 

ists, and the fact of their marriage was made known to the Botanical Club of 
the A. A. A. 8. by the chairman as a matter of botanical news. club 
received the announcement with applause, and immediately ordered a congrat- 
ulatory telegram sent to Dr. and Mrs. Britton. 

contributes a paper upon plant coloring. C. Avetta has made an anatomical 

___ Sctence gives an excellent account of the Ann Arbor meeting of the AMS” 
ican Association in its issue of September 11 (40 pp.), each section being = 

ported with great completeness, when the necessarily limited space is considers 
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We would offer but one criticism, and that is the unnecessarily harsh way in 

which reference is made to the merging of “Microscopy” into Biology. As 

Section G asked for the change, and thus acknowledged its own unnatural ex- 

istence, the “ I-told-you-so” was hardly courteous. 

A Revisron of the N. Am. species of the genus Seleria, by Mr. N. L. Brit- 

ton, has just been published in the Ann. N. Y. Acad. Sci., Vol. iii, No.7. Mr. 

that this brief paper is but a prelude to the promised revision of Cyperus, 

Eleven species of Scleria are characterized, none of them new, with full bibli- 

ography, synonymy, and range. S. laza Torr. becomes S. Torreyana Walpers, 

while several new varieties are added to the other species of the Manual. 

Mr. J. G. Baker, in the Journal of Botany for September, gives a synopsis 

of the Cape species of the Liliaceous genus Kniphofia, with descriptions of five 

_ species. The genus is strictly South African, including Madagascar, and 

this synopsis shows eighteen species. The same author, in the same journal, 

gives a classification of garden roses, which is surely something sorely needed. 

sae be necessary, as suggested at Ann Arbor last August, for systematic 

botanists to turn more of their attention to a classification of cultivated plants. 

: Mr. Toomas Hick, in the Journal of Botany, notes the results of a study of 

the Caulotaxis” of British Fumariacee. By “caulotaxis” is meant the 

arrangement and relation of the central and lateral axes of a plant. The axis 

. —_ plants is generally sympodial, and the excellent plan was adopted of 

studying the formation of this pseudaxis in developing plants. As a result it 

Was plainly seen how the leaf-opposed flower clusters are really terminal, 

oe aside by a more vigorous branch, a result which exactly accords with 

theoretical statement of our text-books. 

: WE commen the effort of Queen & Co., of Philadelphia, 
to produce a ser- 

ee laboratory microscope. In the August number of their Microscopical 

stg (an excellent little journal, by the way) they 
ask teachers to communi- 

ope. It looks as if 

pale 
‘instrument makers were waking up, and would not much longer force us 

mmon daily use. toi 
™port from foreign makers, when a stand is wanted for co 

ecg A. A. Crozier, of the University of Michigan, has published a thesis 

ating the title, “The Modification of Plants by Climate.” It has brought 

Seis i. fruitful, and all parts become more hig 

As, eaf surface is often increased, their form mod 

Pm Their period of growth is also shorten to de 
ed and they are enabled 

Velop at a lower temperature.” 
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Dr. J. M. ANDERS, in connection with Dr. G. B. M. Miller, has been con- 

tinuing his experiments in plant transpiration, and in the American Naturalist 

for September contributes a paper upon the exhalation of ozone by odorous 

plants. The conclusions reached by his experiments are as follows: 1. Flow- 

ering plants, including odorous and inodorous, generate ozone, the former, 

however, much more actively than the latter. 2. So far as tested, scented foli- 

age does possess the power to produce ozone, and in’ the case of pine or hemlock 

foliage in a marked degree. 3. Inasmuch as no reactions occurred on rainy 

days, it is highly probable that the function demands the influence of the sun’s 

rays, or at least good diffused light. 

Tue December Gazette will be a “ Laboratory Number,” being devoted 

to accounts of laboratories and laboratory methods. A letter from DeBary’s 

laboratory, brief descriptions of some of our own methods of work, subjects 
treated, appliances, little conveniences, etc., will be the general features. We 

would ask every laboratory worker to send us, within a short time, such an ac- 

count of his own laboratory and methods as he would be glad to receive from 

other botanists, not forgetting the “little things” which go towards making 
laboratory work easy. A list of of subjects that have been successfully treated 
by students is much desired by many of our workers. Such accounts will be 

edited so as to avoid repetition and at the same time lose nothing. 

THE FIRST BULLETIN of the new Société Mycologique was received a short 

time ago. Of the 130 charter members, only three are from the United States. 

The bulletin has 132 octavo pages and contains a list of Basidiomycetes of the 

Vosges, a new classification of the fleshy Discomycetes, a diagram of the excur- 

sion made at the first meeting, giving the points at which rare species were 
found, and closes with two poems addressed to mycophiles, recited at a soirée 

given the society at the country seat of Prof. Forquignon. The prime object of 

the society is to encourage a better general acquaintance with the edible and 

poisonous fungi, and it has made a very auspicious beginning, A branch or 

section of the society might profitably be established in this country. 

Miss Anna A. Stout, of New York, has announced her intention to bestow 
upon Brown University the valuable herbarium of her brother, the late William 
Stout. The collection is especially rich in ferns, and is accompanied by 4 fern 
library of about twenty volumes. Miss Stout has already mounted over 1,800 

sheets of ferns alone, and estimates that from 800 to 1000 more will be n : 
Probably Dr. Garber’s Florida phenogams will require 350 more, and the At- 
kinson collection of N. Himalayan ferns 560 to 570 sheets. Besides these there 

are many valuable duplicates of well known collectors. What is now sorely 
needed is a decent endowment of the botanical professorship. “A daily struggle 
for bread and butter is scarcely compatible with the best research, and Prol. 

W. W. Builey deserves more time for his own work 
: HYPERICUM GYMNANTHEMUM Engelm. & Gray has been variously con 

sidered either a species or variety of H. mutilum L. Recently a small clump 

0 plants was found in a bog near Posen (Western Germany), which turn out 
to be this same form of Hypericum. In the Berichte der Deutschen Botanischen 
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Gesellschaft, for February, appears a paper upon the subject by R. vy. Uechtritz 

and P, Ascherson, in which it appears that our plant is widely distributed 

throughout Eastern Asia, distinct enough from H. mutilum, and bearing a much 

older name, H. Japonicum Thunb. So H. gymnanthemum Engelm. & Gray must 

be considered a good species, and become H. Japonicum Thunb. But is it a 

tare survival, its kindred having gone far to the East? Or has it been intrc- 

duced in recent times? The authors are inclined to think that it has come 

from America with clover seed. ; * 

WE orice elsewhere the new botany of the Science Series which Messrs. 

Appleton & Co. are now bringing out asclaimants for the favor of High School 

principals and superintendents. That there is a demand for « book on botany 

F adapted to such schools is undoubted, and that the demand has not yet been 

Mich, September 9 to 11, attracted quite a number of prominent botanists. 

Wo the new work of the Department in the study of plant diseases, under the 

of Prof. Scribner, and added: “TI feel that this is a most important field 

S Resolved, Th . ; : ae gatol 
a , That this society heartily commends the action § ; 

: coe of the U. S. Department of Agriculture, in the appointment of : oat 

Sup © Investigate the diseases of plants, and desires to assure him of contin 

__~ PPort in his efforts to develop this new line of inquiry. 

the = ANT-INHABITED PLANTS form an exceedingly interesting pega 

a. Volume of Beceari’s Malesia. Hernandez, about the middle : Fos 

tral Spire century, described 
the stipular thorns of Acacia cornigera he! ae 

live j merica, into which certain ants eat, feed upon the pulpy interior, * 

he ie dwelling thus made. 
Such inhabited thorns grow larger and dis- 

“and the ants seem to pay for this hospitality by pro
tecting t ¢ frot 

Treg atanding insects. Two woody Rubiacee, of Sumatra, were me
glio 

to Y Rumphius as inhabited by ants. They are both epiphytic and at - : 

ants, tree by a large tuberous 
base, which is cavernous @ d a td 

The ants by their irritating presence cause the tuberous grow 
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large, but the enlargement begins during germination, before the ants attack it, 
an instance of a plant preparing beforehand for expected guests. It is said 
that seedling plants which fail to become inhabited perish. Dr. Gray, in a re- 
view, says that “it is most supposable that this extraordinary formation was 
acquired gradually; that the normally fleshy caulicle of the ancestral plant, 
made a nidus by an insect, developed under the disturbing stimulus somewhat 
as a gall develops, until at length the tendency became hereditary and the sin- 
gular adaptation af plant to insect was established.” 

E SUDDEN DEATH of Hon. George W. Clinton, of Albany, N. Y., was 

quarter of a mile from the odge. Of late he had manifested a great interest im 
the study of botany, and when here before it was his custom to follow his favor- 
ite study in the cemetery. Last ring he was a frequent visitor. This alter” 

CURRENT LITERATURE. 
Talks Afield about Plants and the Science of Plants. By L. H. Bailey, Jr. PP. 

1x, 173, 12mo. Boston: Houghton, Mifflin & Co. 
It is a most praiseworthy desire to present the truths of science correctly 

to the great mass of people who have neither time nor talent to study for th — selves. The press to ay in its “scientific columns” has done much to disse™ 
i h 

rve 
topics presented are such as follow: the flow 
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The Grasses of Maine. Designed for the use of the students of the Maine State 

College, and the farmers of the state. By C. H. Fernald, A.M. Augusta, 

1885. 8m pp. 70. t 

This work, which is privately published and only intended for Jocal use, is 

a creditable production. One is at once struck with the attractive form in 
Which it is issued, the printer’s part being done in a very satisfactory manner. 

pointing in its brevity. The { the grass family as a source of sustenance 
and revenue is first discussed, successively followed by a description of the gen- 

eral structure of t plant, definitions of the terms tsed ribing 

ages of descriptions and notes on the species, and a suitable index. is 

oceupies about half the volume, the remainder being filled with forty-two full 

Finite States.” 
i language, and 

telligent ovoee th t the state. Th sion fs nate mp however, 

ing the a is astonishin, t all de- 
ved rad agente — oie sa ea g S watek 

Writers it is found that they quote from each other, and very largely from Sin- 

Clait’s standa rk “Hortus Gramineus Woburnensis,” pretty la ly with- 

ee credit. A thorough work on agricultural grasses based on original 

observations a xperiments is much neede : : 

ugh Professor Fernald’s work contains nothing new, it seems admir- litho 
: 

rif fitted for the practical objects in view, and worthy of special commend
a- 

Deseriptive Botany. A practical guide to the classification of plants, with a
 pop- 

ular flora, By Eliza A. Youmans. New York: D. Appleton & Co. 12° 

Pp. Xxvi, 336. 
nee 

Ye have before us another attempt to prepare @ work on botany suitable 

for High Schools and Academies. Our and gment as to fe is needed by such 

Schools does not at all coincide with that of the ronenre see pcrpmcing es a 

be This divorce however will be fatal to | 

Micke rare that any school will give the time necessary 

ent The method adopted for studying the topic saloons is mos 

book. We, , that which requires the student to study t negecres se 
book; fot 

this re, escri 

= 
. pee work tially of those appli ing in the spring ane wort” 

i 1 _ By commencing | i oem ee 

rede thae the whale eda 6 aight pet the majority of il ustrations, 5U 

ool works so, : : 

Hi In fact the first part of the bo
ok is little else than an illustrated glossary 

‘fe is a fair sample ; 
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The stamens and pistil of flowers wer meer called essential orgnne because seeds can 
not ss formed bac their presence ealyx and corolla cover and nourish [sic] 
these, they have taken the name of nee organs. When the: protecting organs are s 
both present in ‘ flower, it is said to be dichlamydeous. When there is only a calyx, it is 
monochlamydeous.”’ Page 45. 

There is in aa book hardly a hint as to homology or the cause of the 
affinities which & e so emphasized on p. 

here is the hes ommon xo a8 of errors 
“A compound raceme ...... en spreading it is called a panicle.” 
: iar. ears connection setlenen the base of the nucleus and tet base of the 

“vule.” p.1 

1 Previously defined as the point at which the funiculus is attached.—Eb. i 
: Me pieced fruits that consi 9 st of achenia on a dry ig prrieg a as the er itso. or an 
arged pulpy receptacle, as the ee are aggregate or 4 

“The an ar asian’ plete ig of mosses also arise in clusters of leaves and are — 
bodies, having a or epigone of the e nature as the pavigone of antheridia. en 
pistillidia oes poo cap, leaving part of ‘it as a sheath below, and is earried bane 

se top of which is seen an urn- shaped body of curious structure, called a sp0r 

oa Vaain NULE.—The collar or sheath at the base of the seta, resulting from the bursting . 
of the epigone.’’ p. 181, 

a 
In the latter part of the book, a “popular flora, ” the author ha 

‘taken the impossible task of selecting the “common ”’ plants hin’ are sk, be a everywhere ” for —_ ton and omitting others. Thi is an imposs ible task, z 
cause it is self. evident that what is “common” in one locality _ be ex " 
remely rare in another, Tn nig et through it we noted m re than thing : 

species which e class brings in ea seid which were omen. Wha a 

lude : e glossary. Alto oget ether we must conc : 
though the oublinher’s kil of the book is excellent, the author’s work sill i leaves the “long-felt minke “ore lied. 
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Notes on Carex—VI. 

BY L. H. BAILEY, JR. 

_1. The half-dozen most critical and trying groups of Carices, 
een the Manual region, may be named as follows: (1) The 

os gd group, including CC. scoparia, lagopodioides, cristata 

li var. mirabilis; (2) C. laxiflora and its varieties, with CC 
wgocarpa and digitalis; (3) CC. stricta, aperta and vulgaris; (4) 

-Straminea and its varieties; (5) @. Pennsylvanica and a 
Senin allies, CC. varia, Emmonsii and Nove-Angli, and even 
ees (6) CC. aristata, trichocarpa, sen nag bla 

Se C. Pennsylvanica and C. varia are apparently distinct. I 

_ Should define and contrast them as follows: — 

lea -Pennsyiyvanrca Lam. Stoloniferous, forming la
rge patches: 

m res usually as long as the mostly slender culms (which are com- 

only less than ten inches high), narrow, soft and grass-like : 

tt one to three, approximate, 
usually contiquous (the two lowest 

— rarely more than a half inch apart), globose, all closely sess
ile, 

monly more or less dark eolored. 

(13 li VARIA Muhl, Not stoloniferous: stouter: leaves broader 

"7 ‘Ines to 2 lines), usually
 shorter than the more or less prolonged 

ban are from ten inches to two feet high), gid : 

Pures three to five, globose or oblong, scattered (from 

Sete 
sonspl ‘ e very large forms 

with Se ainaptale by a conspicuous He
e Sapa B ‘perigee 

. type by Dr. Boott, and the more ordinary forms are referred 

Capel 
worth while, however, f° make 

Such a division. 

ke C. Bebbii Olney I refe
rred to C. lagopo 

Y Carex Catalog. I have sharp notes 
dioides in my prel

im- 

from correspondents 
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who would refer it to C. scoparia. My specimens, from Olney, 
are large and decidedly like C. lagopodioides, especially in the 
character of the sheaths. I have seen other specimens which ap- 
pear to be nearer C. scoparia. It appears to lean strongest to- 
wards C. lagopodioides in general habit However, it is imma- 
terial to which species it goes. Enough that it goes. Von 
Boeckeler makes short work with these species by making C. 
scoparia a variety of C, lagopodioides. 

. lagopodioides Schk. is often slender and very loose- 
headed northward. ese forms are exceedingly puzzling, and 
they are distributed under a great variety of names. They ap- 
proach C. cristata var. mirabilis. Olney proposed a varietal name 
to cover most of these forms, but never defined it. It is an 1m- 
portant variety and I subjoin its character 

found in the United States, so far as I know, since B. D. reer 
collected them at Tewksbury, Mass. They were probably chanee 
introductions and should be dropped. C. fulva oceurs 10 Ki 

I ere 

“. BE 
ties are connected with the type by a complete series of gee 
tions. i i 

orr.) he type of this variety has heavy, conical, 
spikes which are peculiarly striking. The intermediate 
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Becetachys Beklr. (C. foenea Willd.). I am now growing 

P ants of this variety here at Lansing to see what effect an inland 

abitat will have. I have found a very near a roach to this 

Gulf borders, uniess it be in the upper Canadian provinces. 

fenea var.? ferruginea of the Manual is midway between the 

hae of C. straminea and the var. tenera Boott. I was misled 

Y numerous specimens, which I supposed to be authentic, to 

8 

. 

urpasses the very long-pointed leaves. 

are no 

characters in it which are not also in one OF all of these three 

forms or none at all. 

dy the sedges as they 

fi Mr. H. N. Patterson has collected C. misandra R. Br. (C. 

uiginosa Sternb. & Hppe.) in Colorado this summer. It ap- 

ars to be new to the United States. It is distinguished from 

C. frigida All, its nearest ally, by its vvate or elub- shaped spikes, 

are ex- 

pkuhr’s nam
e to the plant now ‘desi 

Sing that they had Schkuhr’s species. 
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berg and Hoppe is therefore the oldest name of C. misandra, al- 
though the plant was first recognized as distinct when Robert 
Brown named it C. misandra. Under the circumstances it ap- 
pears that Brown’s name should stand. 

The Study of the Parasitie Fungi.’ 

BY T. J. "BURRILL. 

. can be gained by any one, even with a moment’s thought, of the 

. 80 seriously to affect the receipts for expended labor. Surely, 10 
many cases, there would be sufficient ground for discourage 
and hesitation to venture in Opposition to such an array 0 ht- 
gerous enemies, against whose insidious and covert attacks figh 
ing seems futile. 

ke But knowledge of the existence of such things can not man” that existence more hazardous, nor the results more distressing? while here, as in the other battles of life, to be forewarned ae forearmed. Knowledge is power, and as much so in this ore 
in any other; if the latter is still wanting, it is only because ‘< former has not been attained. Is it attainable? There are di culties in the way. The objects are very minute; we can - a them by the unaided eye as individuals, we can not thus bh their modes of dissemination, germination, growth and Aare 
ment; we only see them, if at all, in the mass, and know of es a 

an- 

‘ From Bull. Ill. State Lab. Nat Hist., Volume II. 
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presence by their results. They have singular, and, to the stu- 
dents of other forms of life, unfamiliar physiological powers and 
properties ; they assume peculiar disguises, and pass through un- 
looked-for stages of development, of which the connecting links 
are hard to make out; they lie dormant now, and again 
wondrously quickened and enormously multiplied under cireum- 
stances not readily traced. But little by little, qualified observers 
have acquainted themselves with their existence as true species, 
veritable and distinct plants, and little by little have learned 

something of the mysteries of their life histories. Sometimes 

the advance in knowledge is gained by casual and lucky observa- 

tions; but mostly by painstaking, systematic research, aided by 

all the appliances of the equipped laboratory and the fruitful skill 
of trained powers of manipulation and acute perception. A step 
gained is not only so much secured, but renders more possible 

other or further advance. The more becomes known, the easier 
progress is made, since that already acquired points the way to- 
wards new achievements. The beginning has been made, though 
this can scarcely be said to have been true until within very re- 
cent times. The men are now living and working who have 

made known all the ascertained facts of physiological processes 
and results in these parasitic fungi. The germination of fungus 
Spores was not observed until within the present century. 

_ During the last part of the first half of this century learned 
discussions arose upon the specific distinctions between the para- 

Site and the host, and esteemed botanists held the view that what 

was taken for the former was but a diseased condition of the lat- 
y the degraded cell- 
f opinion, however, 
ssion of the infor- 

the tissues of the | lant, it began its growt 
latter and gained ‘trode a oa te forcible entrance. “pores 
are never taken up by absorption and carried by aqueous as 

rom part to part of the plant. The fungus passes revere 
sues very much as roots pass through the soil, somenine: sf 

Patently without in any degree successful opposition, a ~ : 

“aaa or quite baffled in the struggle by the mechamica’ ® 
Phy Siological resistance of the host plant. 
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A Botanical Tramp in North Carolina. 

BY GERALD M’CARTHY. 

Of all the districts the Washington botanist has to choose 
from, the amphibious section along the Atlantic coast, southward 
of Norfolk, including the great Dismal Swamp, is the most in- 
teresting, especially in its summer flora. 

Having decided to collect in this region, June 22, 1884, 
found me at Norfolk, Va., with a store of drying paper and 
presses prepared to 

“ Botanize for summer months three, ‘ : 4 Maugre the doughty mosquito and all that with him might be. 

y t 
searcely anything worth mentioning. 

found it expedient to change my plans somewhat, and to begin 
with the Tar River country of North Carolina. The sgste 
the mouth of Tar River, whither our steamer was bound, prov 
to bea straggling, untidy town of some 2,000 inhabitants. : 

he Tar River, so called, I presume, from the large —_ 
of pine tar which is floated to market on its waters, Is 42 . 
sized stream, as yellow as the Tiber from the clay brought dow 
from its head waters. The country on both sides of the river Fe 
sembles that bordering on the lower Potomac, and the two floras 
have many things in common. Here, however, we find 

sombre hue of the cypress gives to the country the oO ee | of having but recently emerged from a Noachian ba — that seems to be well borne out by the superabund or water everywhere present 
oe 

" yw sent. : 3 ure T he Magnolias, both glauca and grandiflora, flourish Ye the antly. The handsome Cyrilla racemiftora is very abundant BE" — 
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aquatica P 

hi 

and 2a ue 
i 

Zand 

pal grasses, - variety of Elymus Virginicus are the princi- 

irpus pungens, S, lacustris, Carex glaucescens, Seleria 
fli 

miles dis i tant. The insectivorous plants are well represen 

abundant, but 
along the 

lined wi : 

oe ll wide spreading gums, 
built Sets r the street on one side an 

The roofs he n the other
, shutting out the health

-givi 

With dam ape moss-covere
d, and the bed-rooms are per 

and malaria shc id} any one marvel, then, that ague,
 rheumatism, 

oF these trees Hh _be the scourge of this section ? 
trun 

‘es are invariably open, exposing the hollow, black- 

‘nto fantastic, and 

ded swellings ooze drops 

—— ee 

Pol GENERAL NOTES. | 

ols 
boy of onous Plants.—1. 

Cicuta maculata, L. Paul was a healthy and strong
 

Brown county, isconsin. While 

f a young and large water- 

sit tasted like tur- 

out. Paul 
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soon felt sick at the stomach, and after drinking some water vomited the whole 

poisonous meal, as his brother afterward stated. He become worse, lay down 

on the grass, and his sister was called, who twice gave him a small portion of 

milk, freshly drawn from pasture cows. But the third time the patient was no 

longer able to take the tin can used for milk-pan; unconsciousness and lockjaw 

had set in. He was carried home and died shortly after, although a physician 
was promptly called. The death occurred within seven hours after eating the 

plant. 

The writer of this went some days afterward to the place and learned the 

facts as stated here, and identified the deadly poisonous plant as water-hem- 

lock (Cicuta maculata, L.). 

2. Pastinaca sativa, L., one of our most appreciated vegetables, has a bad 

record as “wild parsnip,” growing frequently along ditches, roads, an 
In the year 1878, an employe of the Northern Wisconsin Railroad died from 

eating parsnips, rooted up by himself from a ditch. His wife, who refused the 

meal, preserved her life, but his two children and the hired girl could only be 
saved from death by a physician’s aid. I was told of this by an acquaintance 

of the family, and it was also so stated by the newspapers. Two other fatal acct 

dents, near Depere, Brown county, Wisconsin, were reported in the papers about 
two years ago. by which several persons lost their lives from eating wild pa 

nips. The matter is important, and serious enough to call especial attention 

to this plant and its effects.—J. H. Scnurerre, Geen Bay, Wis. 

Galium verum in New York.—Ii Dr. Gray’s mention, in the Manual, of 

Essex County, Massachusetts, as the only station of Galiwm verum, except its 

occasional occurrence among ballast plants, be not supplemented by later re- 

ports, it may be of some interest that the plant is well established here. aks 

years ago I found a single tuft on the farm of Mrs. Phoenix Bockée, near The 
Separate,” in the township of Stanford, Dutchess county, New York ie 
although limited to a single field, a pasture with thin limestone soil, it grows 

there in great masses of a rod or more in diameter, filling all the surrounding 
air with its heavy fragrance.—Martna Bockte Friint, Amenia, 

Littorella lacustris, L.—A new locality for Littorella lacustris is worth Fe 

cording. Macoun’s Catalogue gives three stations, ove in Ontario, one 1? a 
Scotia, and one on Lake Champlain. I find it along the southern shore ° 
Lake Utopia, Saint George, New Brunswick, where it flowers when the water ® 
lowest, about the middle of August.—J. Vroom, St. Stephen, N. B. 

EDITORIAL NOTES. 
Rey. FE. L. Greenr has 

any at the Uni- 

versity of California. 
been appointed instructor in bot 

; : oh will A BOTANIC GARDEN has been established at Reikjavik, Iceland, which 
undoubtedly introduce many valuable economic plants to the attention 
islanders. 

of the 
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Pror. J oHN M. Coutrer has been appointed State Botanist of Indiana, a 

position with more of sound than substance, but looking towards better things. 

Dr. XAVER LANDERER, professor of botany at the University of Athens, 

Greece, died July 19. 

es E. Jones, of Salt Lake City, Utah, distributed lately a list of some 

300 species of plants, collected by him during 1884, from Texas to California, 
which he has for sale. 

A PpRGE ILLUSTRATED WoRK on the flora of France, by H. Baillon, is an- 
nounced. It is to be issued in forty or fifty parts, with ten colored plates each. 
The price is moderate. 

Ix THE OctoBER Nuovo Giornale Botanico Italiano, O. Mattirolo presents a 
ll on the development of the seed-coat in the genus Tilia, accompanied by 

three most excellent plates. 

“ affinities of the genus Dionwa Ellis,” 
JoserH F. James hus a paper on 

” in the Journal of the 
a reo “ progress of vegetation in the Ohio valley, 

meinnati Soc. of Nat. Hist. for July. 

WE LEARN FROM THE West American Scientist that the care of the Engel- 

— herbarium, which is to be deposited in the Shaw Botanic Gardens at St. 

Louis, has been offered to Dr. C. C. Parry. 

. —- American Naturawist for October ¢ 
eo ofesser Bessey, of the botanical portion of the A. 

of the proceedings of the Botanical Club. 

ay ProrEssor TRELEASE has recently treated of the 

rry leaves (Ramularia)” and “‘ when the leaves appear 

a of the Wisconsin Agricultural Experiment Station, 

ransactions of the Wisconsin Horticultural Society. 

_ Dr. C. Roumeauire, editor in chief of the Revue Mycologique, has 
been made 

I ommander of the Royal Military Order of Christ by His Majesty 
Don Louis 

oe of Portugal. It is a great and unusual honor to be bestowed upon 2 

‘anist, and one who has devoted his whole life to science. 

THE LAW oF MICHIGAN now requires two bulletins a year from each de- 

eeu of its Agricultural College. Several have already been issued, in- 

eluding one from the botanical department, on “ vitality of seeds,” and one 

from the horticultural 
department, on “fruits, vegetables and trees.” 

J. G. Baker, is concluded in the 

i a complete, and 

ontains a most excellent resumé, 

A. A. S. at Ann Arbor, 

“spot disease of straw- 

and fall,” in the second 

and of grape rot in 

‘ THE sevENTH FASCICLE of a magnificent work on
 the forest flora of Cochin

- 

China by L. Pierre, director of the botanic garden of Saigon, has just. heen 

sued. The plates ate 40x65 em. and sometimes double. ” — * eos 

hed by the French government, under the auspi
ces of the Minister —— 

‘and the Colonies . 
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Pror, Epouarp Rezet, the director of the Imperial Botanic Garden at 
St. Petersburg, celebrated the 70th anniversary of his birth the 13th of last 
August. A great number of his friends and collaborators joined in celebrating 
the day. 

. C. LEHMANN, who has spent over ten years in tropical America, has re- 
turned to his labors, after a short visit to Europe to arrange for the elaboration 
and publication of the results of his extensive collecting. He will make his 
headquarters at Popayan, United States of Colombia, and especially investl- 
gate the conditions of plant distribution. 

Ps THAT WE NEED some popularized information on the subject of parasitic fungi is shown by a recent editorial note in a leading horticultural paper which Says, in reference to the new work entered upon by the Agricultural Depart- ment, that, “ Prof. Trelease has been engaged to work up the diseases of plants, — 
and Mr. Scribner to work up the microscopic plants. : 

AN EAR OF RICE pop-corn, sent to the New York Agricultural Experiment 
Station, as a new variety, under the name of Bear’s Paw, was peculiar in being flattened in a fasciated manner. Four hills were planted and thirteen ears 
grown, of which twelve showed fasciation like the original. It is, to all ap- 
pearances, the transmission of a malformation 

: 

Bovernment, and with {nll success. The reason it has not been carried ee ’ . recent years is evidently not due to the increased cold of northern regions, usually maintained, but to the fact that cattle raising was more proftal 
ACKEL, in his monograph of the European species of a eee that the histological characters of the leaf are of great diagnostic value, eV 

for closely related varieties and forms. Of the various tissues the clr offers the best characters, and the epidermis comes next, while the mesophy and fibro-vascular bundles are quite uniform and worthless for this danie* 
R. G. L. Goopare returned on the 26th of September from a be - | in Germany, whither he sailed about the first of August. He went panied recreation, but visited a few of the chief laboratories. A conference ihe! dis- Carl Zeiss will result in the production of a cheaper and more conyere the secting microscope, a large number of which have already been ordered for 1 botanical laboratory at Cambridge. 

reserve ROFESSOR D, P. PennaLtow has treated of the distribution of thet ie ot material of plants in relation to disease in the Canadian Record of ia, that 3 October, © uses the peach tree as an illustration, and shows, inder alta, d the relation exists between the amount of starch deposited in.the bark an 



a 

BOTANICAL GAZETTE. 389 

quantity of potash in the ash. An unhealthy tree, presumably suffering from 
the yellows, has more starch and less potash. 

THE LABORATORY NUMBER (December) of the GAZETTE is meeting with 
much encouragement from our principal laboratories and many private work- 
ers. We would ask every worker, whether in a laboratory or not, to send to 
us descriptions of any devices, simple or otherwise, he may value in his work, 
All kinds of suggestions are desired, such as any botanist would like to obtain 

from his fellows. We do not desire to omit any laboratory, public or private, 
and if this is done, the failure must not be laid to our charge. 

IN THE American Naturalist for November, L. P. Gratacap gives the results 

of some experiments upon the growth of plants watered with acid solutions. 
Without giving any of the many interesting details of the work, the general 

conclusion reached is that “the action of acid upon soil containing growing 

plants is to increase the mineral constituents of the latter, and that slightly 

acid waters percolating through a pulverulent soil richly provided with com- 

minuted and impalpable matter would assist its introduction into plants need- 

ing these elements. 

ON THE 18th of this month Dr. Asa Gray completes three-quarters of a 
century of his life. Few botanists can show so many years of botanical activity, 

and certainly none have been of such uninterrupted and illustrious service in 

the cause of botanical science in this country. His career, reaching back into 

the very beginnings of American botany, is still at the very zenith of its useful- 

hess. The grip upon North American plants, which only many active yor 

can bring, renders his recent work and the work yet planned of very great 1m- 

portance, and American botanists are very earnest in their hope that many 

ears may yet elapse before his busy brain and pen cease to work for us. 

Wer wovtp caxt the attention of our readers to the fact that t 

Index for the first decade of the Gazerre is being prepared, and will be a most 

exhaustive one. Every species mentioned, every subject (not only formal ones, 

all with abundant cross 

and as only a limi 

in sending their names. 
it 

~ Particulars our advertisement on the second page 0 

Sulted, 

Mr, Hemsixy’s report on the insular floras collected by the ns
e send 

Pedition is one of great interest, for the questions suggested by insu a msi 

"ifr often very puzzling. It is upon these islands, too, that the nia 
7 : 

being sadly interfered with, and where it is very peculiar, as in t hp Sead 

Helena, a complete cnowledae of it ean not be ob
tained too soon. 4n sips? 

“ate and peculiar species have already entirel Preece from t 

tioned, and others are rapidly approaching extinction. - 

Bermudas are ‘kes as pon pig types of insular floras; the former 
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very ancient and very distinct, and its origin very uncertain; the latter entirely 
resembling that of neighboring islands and continents. It is stated that not 
even a well marked species would be lost if the Bermudas were submerged. 

Mr. G. Murray, in his annual reports as Inspector of Fisheries in England 
and Wales, gives some interesting accounts of the inoculation of fishes with 
Saprolegnia ferax. The cultivation of this fungus was carried on with flies as 
hosts, and inoculations were effected by rubbing the head or sides of the fish 
with an infected y. Experiments were mostly made upon species of the Sal- 
monide. Some experiments were very successful, others not at all so; in the 
former cases the fungus appearing and death following promptly. In one case, 
Where the disease broke out in a fish tank, it was found that oospores of Sapro- 

the bodies of diseased fishes. Afterwards another fungus, Dictyuchus, appeared 
d 

pletely disappearing. 

MusHROoMS are coming to the front, and information concerning them 
may soon be broadcast enough in this country to bring within the reach of our — 
people a very palatable, cheap, and abundant food. Dr. Rothrock has recently 
lectured upon this subject, in the Fairmount Park series of lectures. After de- 
scribing a number of nutritious and dangerous fungi, the lecturer said: “ There 
is a point to be insisted upon, that as fungi, which were edible and delicious and 
nutritious, are probably more abundant here than in Europe, where they are 

expense, whilst its practical benefits would be larger than we can at presen 
coneeive 

A RECENT PAPER! by M. Leclere du Sablon on the dissemination wee 
es of vascular cryptogams may be briefly summarized as follows: 

srabinitcend of the sporangium is quite similar in plants of the same family. 
Equisetacer the sporangium presents the same structure as in a large 

s ments of the spores after they are set free are due to the difference in the con ° 
. . 

pee. : 

traction of the lignified and non-lignified parts of their ap ndages. : pos- Scence of the sporangium is explicable on the same principle, but is mace PF ee ee 

1 Ann. des Se, Nat. Sér. 7, tome ii, 1. 5. July, 1885, 
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sible by a di ; 

of aca. angement of the lignified parts. Here the external walls 

lateral walls are li fori et of pure cellulose, while the internal and 

Bees. ‘The a ; the external face of the cells, therefore, will con- 

and unique, The Hired of angiom of Ferns is characteristic and 

ia resonate produced Hap pes effected by the cells are due to the varia- 

The opening of the s pes the dryeew of the air in the interior of the cells. 

of the cell-walls. ta si eas is therefore not due to the contraction proper 

cause of the rupture is tl ree groups of vascular crypt
ogams the determining 

Peas ge e is the same, viz: the dryness of the atmosphere 

subject, “ Das A iehiapeaee a Dales pammnenees 5 Pere 

. des Oeffnens terior
 Pome pee ci

g RASS: 

ROF. 
: 

Tvations - ana Treve
ase has published, with plate, a resumé of his ob- 

everal Zoogloex and related forms in the Johns Hopkins series 

a similar 

of Biologic: a 
ogical Studies. The following note as to his method of culture is inter- 

estin to w grb * 

Ge “e Beck ot . cpt various starchy substances were employed as media 

boiled potatoes Blue erent species, but I finally restricted my cultures to 

one or more ae y cut in halves, the exposed face being inoculated in 

BA Saiscuilerion a means of a needle scrupulously fired before and after 

Was Sf which =e ese were kept in sauce-plates, under inverted tumblers. 

WES opened from jean disturbed until the end of the culture, while others 

teed in starting nev nm to time for microscopical study or for material to be 

through the Hacased ou tures. It is needless to say that many of these failed 

cist tkenste _— eh germs in one way or another; but by means 

Ak Alice? thres ao tures of all ages were kept under daily .observa- 

—_—_—— 

et CURRENT LITERATURE. 

rasitie Fy - erie 

site Fungi in Itinoia: Part I, Uredines From the Bulletin of the Illinois 

rill, Ph. D ss of Natural History, vol. I, pp. 139-255. By T. J. Bur- 

The fi ee 188. 
but a si “9 stiiking featu 

ngle order as illustrated in one State ouly, it 
‘or the enumeration. Eighty- 

i The rec Prefa 
two one itil ei huudred and fifty octavo pages for t 

Catalogue of i and forty-seven imperfect forms are dese he recent 

thirty-fo the parasitic fungl of Wisconsin gives si ty-five tr species and 

true ae ant ane forms of Uredinee, and that of Iowa gives venty-nine 

Te receivin pie rs -five imperfec f It is plain that the parasitic fungi 

the size of marked attention, and the rusts in particula 
for 

a the Illinois list is due Professor A. B. Seymour, now of the Univer- 

ler the direction of the State 

Labor; 
boratory, and who has remarkably keen powers of observation. 

plant cited 
ist is amply described, the localities for each host 

sited, some synonymy given and notes often appended. The whole is 

key 
followed by a glossary and index of species 

Cal study. - : 
e thorough and criti- 

labor Sang aoa is a very valuable contribution to American mycology. | 

e synonymy is especially commendable. The author is cautious 
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and yet judicious. He - not follow Dr. Winter in tracing back to eeidial 
or varietal names in case these occur, as introducing teo great an element of 
uncertainty, but adopts the more conservative plan advocated by Dr, Farlow. 
There is much to be said in favor of this, and it will ondout ae pe to give 
greater stability to our nomenclature for the present at least. The author also 

i 

e ; 0- 
spore stages are alone considered i the aus estion se ees pout and (3) the name 

e i n ap 

f 
adopted from others or not, finally fo llows. _ Out of | the eighty -two true species, 

i ial 

co op plea is ma e more Mage an investigate of the 
paemsitic ee of great Scaowic ‘imports nce. This portion — vala- 

able and in interesting reading to the majority of "Tauetiigens cultivators. 

Pi areiconical se y: Part I. ore ne By George Lee Sot 
e, , Professor of in Harvard University. 

196-400. “together fees Pr actical Bice pp. 36. New York: ‘ison, 
oe Ta eH & 1885 

3 
essentially new in the arrangem t, and thoroughly original in the ofthem. On further rontideration, iy ill be impressed with the very wide range 
of literature from which these fa cts have been — an me he will be than the that the author has not asp content with a ention of the name pee 

pa 
reader will also be impressed with the com prehensiveness - . ment. ecan hardly mention a topic in vegetable physiology arse ithoat Be elaborated or touched upon. No one can look at the table of contents "rogical : noticing at “ e the number and variety of the topics and their ve ery} nt. 

~ __ Of all the chapters in the book, perhaps the one on assimilation sino ie said to the most thorough and anlitetary; kee cellent distinesee? a . €n assimilation proper, or the a A pripeleliak of carbon 

atifying to find the subjects of geotropism, heliotropism, 
genus, cut off with the brevity tha tout inca nee one sey ng them deman ' t does n not explain, only serves to mystify. t ubject of fertilizati tion, Noe hardly receives due atone the r ated. h ot Oct, ! / Untersuc u ’ 1884), corrects his statemen ye ‘ parte ruindes oot : ergidee with the odsphere, (See th Gaz. ix. 328.) — 
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sane illustrations in the second part do not compare favorably with those 

= e first. The figures of the structure of the pollen-grain and the embryo 

are much too small for clearness, and some of the figures of apparatus are 

he practical exercises, which form a se i ) é ; } parately-paged appendix to the 

volume, will serve a good purpose in the laboratory work of the student. They 

re 
a large number which require only a little skill and less apparatus. 

The second volume of “Gray’s Betanical ext-Book” is a worthy com- 

panion to the first one by Dr. Gray himself. 

sna on the Flora of Western and Southern Teras By Dr. ‘i 

rom Proc. U.S. Nat. Museum. Sept. 23-30, 1885. pp. 

Since 1880 Dr. Havard has been stationed at several posts, and has also ac- 

i iti i te i rt is di- 

Havard, U.S. A. 
85. 

aaa coast; mountains; salt lakes basin. Part II is m d 

is on the plants known to have useful or baneful properties, or to be of value 

sree curiure or industry. A!together, it is a careful and epereneaey| report, 

and forms a valuable contribution to our knowledge of the botany of a very 

interesting region, 

The toh apeng dad Flora of the Miami Valley, Ohio. By A. P. Morgan. 

ournal of the Cincinnati Soc. Nat. Hist. 1885. 

There are before us three papers, a continuation of 

From the 

the Mycnlogie Flora of 

ard work, and work 

er 

a menomycetes, and have been delayed in their distribution unti 

i of the bulky genus Polyporus. This genus, like the genus Ag 

Agaricini, includes most of the Order. Ashort paper will contain the remain- 

ing six genera 
: 

e paper on P i t attempt to give a systematic account o 
per on Polyporus is the first attemp g ae unlike the fleshy 

=~ Species of any region of the United States. The Polyport, 

Sarici, are mainly leathery or oody plants, on which account they are easily 

io have been liberally sent abroad by collectors. The nati Amer- 

h he dried specimens, and 

lean species, therefore, have been chie t y named from U 2 

Sp nsequence is an e
xtensive synonymy, which it will take a long time yet 

ar up. 
: 

The species of P i ted in the arrangement 

Saag olyporus, in these papers, are presente 

4 Fries, in the second ition of the 4 icrisis, this answering almost as well for 

oh ophey for the European species, and not in the arran ment of the ae 

@ of Fries, which would probably be necessary Tor @ ull account of the Poly- 

Perel of the United States. 

of the latter, h f i Js. Seven 0 species 
D, und in other lands. | > 0 pec: 

Were first fouaad hi ‘the Miami Valley, by Mr. Lea, and published in the a 

M Catalogue in 1849; and although Mr. Morgan’s researches have doub 

t. Lea’s list, he has been able to add but three new species. 



* 

394 BOTANICAL GAZETTE. 

Mushrooms of America—Edible and Poisonous. By Julius A. Palmer, Jr. Prang 
rhea Boston whey “Chart or Roy. 8°. pp. 4. 12 col. plates, 

take as great an interest in it as the general public. It is ana mirable and 
much needed work, intended to int uce the novice to a number of common 

that one opt — gather mushrooms for the table indiscriminately, but as this 
can not e, it is some consolation to learn that, although rs in indi- 
viduals, has: a comparatively few really deadly species. Four of the most 

% 

avoided. The remainder of the work embraces a dozen and a half edible spe- 
cies. Almost everyone will recognize some old i goo among them, and 
regret that their value as ‘teed had not been kno 

Although mushrooms are plants, they beavers pees Bont ‘qualities of flesh, 
some extent muy replace this costly article of diet. The ae 

logique, of France, devoted to diff sing a better wledge of the value o 
mushrooms for as afew meml in this country; but a work like the 
present is a strong additional agent for obtaining the same result. The certain 
recognition of the different kinds is — to securing and maintaining PoP he nie 
larity, All that word and picture ean do toward this is here furni i sce 

ates are naturally and artistically. colored with the skill which has brought 
rang & Co. deserved fame, and the text is ee and ee 

e work is issued in three ae yoo a — ‘for the wall, loose seat : 
a portfolio, and bound in book form. It is to be hoped that it ‘will bey with 
semen ‘ie 9 sale to warrant the publishers in continuing a work, as t a 

d egions, eo oo working ont oi the leaf structures from 

tr thon wh are ei pee a ome rege is not only a os reste wk 
e wor to the 

to think cord pet, t also a very good lesson to 
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Some Botanical Laboratories of the United States. 

BY J. Cc. ARTHUR. 

Sia oe be disputed that one of the most powerful auxilia- 

Pao At ie ee of botany In this country is the labora- 

Peauts ac : . the way to a wider range of study and a more 

the olant . orough acquaintance with the structure and life of 

a ded th s tendencies are toward habits of careful investiga 

era rough this channel we are to look for the more recon- 

compare fa “ ANS er anatomy and physiology which will 

tits of th so ly with those of zoo
logy. The fact that the labora- 

of botan ek erman universities annually attract many students 

y from this country shows the interest in this method of 

oa Dae 
jonary influence is evident in 

ing and shaping our own ‘nstitutions of like nature. 

laboratories worthy of the 

se of Germany? If we 

they had never heard 

e 

bei ad conducted in this country is not very reat : 

wonderful array of well-equipped botanical laboratories 

é ssertion 

h we are cognizant.” 
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if the general scientist is so positive and thinks he could marshal 
facts in his support, let us turn to the several hundred botanists 
of the country. Even here the majority would likely shake their 
heads doubtfully as to the value of our laboratories, an anomaly 
we shall allude to again. 

t is the purpose of this article to give a brief account of a 
few American laboratories in order to demonstrate both their ex- 
istence and their capacity. The reader can then judge for him- 
self whether we have laboratories that are noteworthy or not. 
Among the first to be established was that at the Botanic Gardens 

LABORATORY AT BOTANIC GARDENS, HARVARD UNIVERSITY, 
showing door leading to the herbarium. 

of Harvard University, which was opened in 1872. This con- 
sists of one principal room with east and west light, and two 
smaller rooms, The lecture room is adjoining, beyond which are 
the extensive greenhouses. On the other side of the laboratory 
one passes up a few steps and through a short passage way Ite 
the great herbarium, the largest and most valuable one on the 
continent, beyond which is the fine Gray library. Students ea? 
have access to these under certain restrictions. East of the labora- 
tory lies the Botanic Garden, which furnishes abundant roaterial 
for study, including aquatic and marsh plants. West of the la- 
boratory is the garden of the North American flora, the cornet 
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for sub-alpine plants, plats of grasses, cactus beds, ete. All these 
are made tributary to the needs of laboratory students. 

The laboratory of cryptogamic botany has, after several trans- 
fers, been assigned to a large and well equipped room in the 
Agassiz Museum. Here is an abundance of light, water, instru- 
ments and material, and in an adjoining room the special works of 
reference and exsiccate, probably the most complete in the coun- 
iry,and also the library belonging to the Agassiz Museum, to 

a 
ty 
He 

i 
iV 

ai 

BOTANICAL LABORATORY FOR ADVANCED WORK 

AT CORNELL UNIVERSITY. 

Which the student can have access. This laboratory 1s shared by 
he of the instructors in zoology. . mic bbe years ago provision was made for the main eh pe 

lon ratory at College Yard in order to relieve a of good size i | 
s 

Harvard Hall were plainly furnished but abundantly supplied 
With struments and material. There is here an pies 
a . England plants ample for most elementary PERC | while smal] library of morphological and physiological works, 
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only a short walk across the campus takes one to the main library 
of Harvard College. ; 

e microscopes used in the Harvard laboratories are Zeiss (1 
large stand, 3 No. VI), Verick (12), Leitz (3), Wales (1), Ross 
(1), and a set of six objectives by Tolles, with plenty of accessory 
apparatus, : 

Excellent provision is made for physiological work, for which 
there is ample supply of ordinary chemical and physical appara- 
tus with such special appliances as micro-spectroscopes, auxano- 
meters, clinostats, thermo-regulators, ete. : 

The laboratories are in general open three days in the week 
from nine until five, except for special students who can attend 
every day except Saturday and Sunday. There can be accommo- 
dated at one time in morphological work sixty, in biological course 

BIOLOGICAL BUILDING OF UNIVERSITY 

PENNSYLVANIA. ; 

thirty, in histology fourteen, in advanced cryptogamic botany s!x 
ao in advanced vegetable physiology and systematic botany 
welve. 

Every facility and encouragement is provided for original re- 
search, and the number of teachers of botany whu come for study 

each year gives evidence of the wide appreciation of the oppor 
tunities. Taken as a whole the botanical laboratories of Harva 
University are the most extensive and important in the country: 

_the botanical building at Cornell University consists of "5 
main part erected in 1872, 97 by 58 feet, three stories high, whie 

contains what is probably the finest botanical lecture room ie 
America, and an excellent economic and illustrative museum 9 orany. A two-story extension, 35 by 30 feet was put up in 1882, 
which with some of the older part is entirely devoted to at 
tories. This structure although forming a part of the large build- 
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ing known as S : 

Rckrrient, age College was built expressly for the botanical 

The | ? 
ei. ‘i eH for analytical and general phanerogamie work 

provided with oor, 32 by 22 feet, lighted from three sides and 

secting ee tables at which two can sit. Eleven dis- 

Boies for Gaiaiey. Mie — ample, as students furnish their own 

pints d here i cine ike orty or fifty students can be accom- 

e |: : é 

ne ortho, 2 tong, oti yee ables sp 
wall, having north light, and with room for moy- 

‘ 

Ss ENIOR LABORATORY IN THE BIOLOGICAL BUILDING 

OF UNIVERSITY OF PENNSYLVANIA. 

able ¢ : 

oo span hen required, 
Most of the microscopic and physi

o- 

by Tolles (2 e done here. 
There are twelve microscopes, made 

by Seed ar Verick (2), Gundlach (1), and the later purchases 

Jectives, with omb. They are mostly fitted with 7 and } inch 
ob- 

‘Dparats additional higher objectives and suitable accessory 

his room 
. 4 

Servator; opens directly i 

her devac which supply 
abundant material for 

eine is ample for the need of students, and is especially full 

and sedges. A special aid and incentive to botanical 

f the immediate 
oF is the wo d rf : A 

Vicinity, nderfully rich and varied flora 0 

nto the extensive and elegant con- 

dissection. he 
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_ The laboratories are open daily except Suiday from eight to 
five o’clock. Fair facilities are offered for original investigation, 
especially in microscopic and systematic botany. A bequest which 
was expected to found an extensive library is now in litigation. 

he laboratories of the University of Pennsylvania are in the 
biological building, erected in 1884. This structure is 84 by 47 
feet, two stories high, and a basement. The same rooms are used 

- od 

BOTANICAL BUILDING OF THE MICHIGAN AGRICULTURAL COLLEGE. 

eis cag 20ology and botany. The student first takes a course 
Song biology with laboratory work in Huxley and Martin® 

lology, then Gray’s Botanical Text-book accompanied with ana~ 

phan work, before physiological and anatomical botany 1° 

There are two laboratories, junior and senior, each 30 by 22 
feet, and three of less size, designed for students engaged in spe cial or original work, all lighted from the north. Each table & 
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_ supplied with a dissecting and a compound microscope, full out- 
fit of chemical appliances, ete., for which the student is held re- 
sponsible during his connection with the laboratory. Gas is also 
carried to each table. 

Elementary work is done in the laboratory with simple micro- 
: scopes made by Zentmayer at the request of Professor Rothrock.’ 

ltboratory is open from 8 to 12 and from 

— logical building is expected at some future d 

Wh 

el on the south. Long tables are Pp 

There are twenty-four compound microscopes, all by Zentmayer. 
Rooms are open from 9 to 5 o’clock each week day, but on Satur- 

Y no one is in attendance. 
Tn the basement are photographic rooms and aquaria. Works 

of reference are supplied in the building, and the extensive li- 

brary and herbarium of the Philadelphia Academy of Natural 

Sciences are also open to the student. For the prosecution of 
wmginal research, which is specially encouraged, all needed appli- 

tal provided, or if not already in hand are obtained as re- 
dire 

The laboratory. of Illinois University is a room 22 by 28 feet, 

‘ntaining twenty-four tables for one student each, the usual sup- 

Ply of water, gas and shelving, and is exclusively used for botany. 

There is also the professor’s laboratory, ip which is the herbarium. 

_ For elementary work with simple magnifiers the student pro- 

Vides his own outiit. The compound microscopes, U 

ih 4) a 

hops. 
hoist chambers, scales, ete. In the same building are good physt- 

fl and chemical laboratories, from 
may be borrowed. : < s 

A greenhouse near the laboratory is tributary to it. . 
1 to 5 o'clock. 

“ent quarters have been occupied since 1876, A special bio- 

ay. 
The botanical d f Michigan Agricu “ae epartment of M mee ily erect r bo- 

dices in the most imposing building: agree Gothic, com- 

stories contain 
The la 

to is 40 DY 
'Y On the first floor, also used as a lecture Agrees und glass 
et. It is lighted from east and west, an 

; ae ime. 
W, at which a number of workers may sit at a 

"This j is journal. 
This instrument is described at p. 37, Vol. II, of this journ® 
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The elementary course, with simple microscopes, permits most 
of the work to be done outside the laboratory. Coddington lenses 
with convenient supports are chiefly used. The supply of com- 
pound microscopes is at present ample (27), and with funds for 
the purchase of others as needed. The makers are Zentmayer 
(1), Sidle (1), Berlis (6), Klein (1), Wales (5), Bullock (1), Bauseh 
& Lomb (11), and one by Ross not now used. 

The herbarium and library in the same building are fair size, 
and meet the needs of undergraduate study. A conservatory and 
a fine botanic garden, including aquatic plants, a few steps away, 
and a virgin flora in the vicinity, furnish plenty of excellent ma- 
terial. This laboratory has long been noted for the observant 
and independent work of its students. 

At the University of Michigan a microscopical laboratory was 
established in 1874 for animal and vegetable histology ; since 

room 40 by 20 feet in the third story of the main building. It 
is well lighted by eight windows and furnished with movable 

Sciences Naturelles and Botanische Zeitung, are at the service - students. Another room is devoted to the herbarium. The laboratory is open each week day from 8 to half-past 12 o’clock. few students each year pursue special investigations, the ex- cellent quality of which is already well known to our readers. The friends of the institution earnestly hope the regents may soon 
find it feasible to enlarge and more fully equip the department, which has shown itself very worthy of support. 

truncated wedge-shaped table, at which two can sit on either side 
and one at the narrower end furthest from the window. By this 
arrangement five can comfortably see at each window. 

he work with simple magnifiers is mostly done outside the 
laboratory. There are twenty compound microscopes, partly made 
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by Sehr rj i | .* ; eee nav ing Hartnack objectives, but the larger part by 

ni nent. 3 which is one large binocular by Beck with 

Br fee aft nt of objectives and accessories. The laboratory is 

a ee roons each week from two to five o’clock. ‘ 

Be and , and library occupy an adjacent room. Phan- 

Rreccnted, ; yp ogams are uniformly arranged and very fully 

, including a large part of the pnblished exsiccate. 

The hi i. e library is well stocked with standard reference works, both 

a. ee and foreign languages. 

year “ed biological building of Wabash College, opened last 

oad on ee two laboratory rooms exclusively for botany. The 

a i; ay ae ya work is 59 by 25 feet, with nort 

being - ld : q and movable tables, an alcove with north light 

scih onan ~— with 
the compound microscope. For work 

struments wen ers Bausch & Lomb and Beck dissecting in- 

nee for advanced students is 25 feet square, and chiefly 

Brot are, He north. Twenty microscopes are now in use, the 

manufieturers being Zeutmayer (2), Beck (see appa (i), 
omb (9). Some simple physiological apparatus 

é de 4 

y 
and the liberal at- 

work.” o} 
"» give m ; 

. 

Vestigations, ost excellent opportunity 

urdue University opened its laboratory in 1881. It is 40 by 

B28 fe . eet and furnished with a dozen tables for two WO 
Beck (11), made by 

| set of Beck’s 0 

An equal number 

and Bausch & Lomb
 

fiers. The room is 

,on other week days
 

Sig 

and sete to oe
 The futare is expected to. bring new rooms 

_ The is facilities to this promising be
ginning. 

in 1881. a subbiae of the 
University of Wisconsin, established 

Some al re located in rooms intended to answer the purpose for 

e to come. Some work in zoology 's done in them, while 

ere are twenty-fi i and y-five available microscopes 
and Bausch & Lomb (14), with an additiona 

of di i nd E of Zeiss. 

ssecting microscopes, made by Beck (4), 



404 BOTANICAL GAZETTE. 

the zoological laboratories, which were burned not long since, are 
being rebuilt, otherwise they are exclusively for the botanical de- 
partment, The main laboratory, 36 by 22 feet, now arranged to 
accommodate twenty students at a time, is to be doubled in size. 
The laboratory for advanced and micro-chemical work consists of 
a suite of rooms covering equal space with the main to 
The rooms are open from four to five hours each week day. 

Eleven Bausch & Lomb dissecting microscopes are provided 
for elementary work. There are twenty-five compound micro- 
scopes, made by Gundlach (1), Bausch & Lomb (3), Schrauer (2) 

bj 

The botanical laboratory at the University of Nebraska was 
first opened in April, 1885, and at present occupies a room, 25 
by 18 feet, fitted up to accommodate eight or ten students at @ 
time. It will shortly be removed to rooms in the new Chemical 
Hall, ample for twenty-one students at once, to be occupied un- 
til the large and commodious biological building is erected, which 
Is expected in about two years. The rooms are now open seven 
hours a day, but it is proposed to reduce this somewhat. 

Twenty-five dissecting microscopes and thirty-six Coddington 
lenses have been provided for elementary work, which is not yet 

Novy, 6, 1885. A two-story dwelling house, near the Washing- ton University, of which the school is a department, has been re- modeled for laboratory purposes. At some future time a fully 
equipped laboratory building will be erected, probably at the 

: The instruments now ready for use are sixteen Bausch & Lom “lssecting microscopes, one of Zeiss’ best stands, with objectives 
ranging up to ik homogeneous immersion and full accessories 1n- 
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Scene 

—.—— Sarre SUE et 

such work is not yet large, it is an nually increasing and improv- 
ing in quality. 

Our laboratories are now principally devoted to the study of 
the structure and development of plants; observations are also 
carried on to some extend upon the habits of plants; but the deeper problems of vegetable physiology are for the most part 
unprovided for. A point to be borne in mind, at least by those 
in charge of our principal institutions, is that in the near future 
there will be a strong demand for adequate laboratory facilities in plant physiology, pathology and bacteriology. These are three 
great subjects of high scientific and economic importance, and for 
their best treatment require rooms and apparatus of special de- 
sign. 

academies, 

The eighteenth day of November, 1810, saw the birth of him 
who was to be the greatest American botanist, and the eighteentli of November, 1885, the seventy-fifth anniversary of that day, brought to him a fitting recognition of his place in the hearts of his fellow-workers, 
., Ata late day it occurred to the editors of the GazETTE that 1t would be highly appropriate for botanists to unite in some tribute of love and respect which should commemorate the 

he is held. Accordingly a letter was sent to all botanists whose addresses could be obtained in the very limited time at our dis- 
posal.’ The responses were prompt and generous. On the 31st 
of October Messrs, Bigelow, Kennard & Co., of Boston, were 

I Doubtless many were omitted who would have been glad to join with us- 
All such omissions must be credited to the absolute necessity for haste. 
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7} asked to prepare a design for a silver vase, with appropriate 
7 ‘oral decorations. Having designated the shape of the vase and 
: furnished them with specimens and plates of the species to be 

7 used in its decoration, this firm submitted a design on November 
7 34. After consultation with as many friends as possible at Cam- 

} bridge, the design was accepted, with slight modifications. Work 

) was immediately commenced on it, and the vase was complet 
onthe night of the seventeenth and presented without formality 
othe morning of the eighteenth of November. 

The illustrations which we present give a good idea of the 

_ appearance of the vase. It is about eleven inches high, exclusive 

of the ebony pedestal, which is surrounded by a hoop of ham- 
mered silver, bearing the inscription : 

hen Gin 
r part cov- 

a with flowers, The place of honor _ Le wee held by 
_ Srayia polygaloides, and on the other by Shortia 9a . 

the Grayia side the prominent plants are Aquilegua Figgas tie 
: urea Americana, Jeffersonia diphylla, — Gra 
and Mitchella repens. On the Shortia side there are age ae 

Aster Bigelovii, Solidago serotina and Epigea repens. ahtsh 
eal of the handles runs into a cluster of Dionea leaves, 

ecorations, i L Bae s. The vase was designed by 1. ager 

chasing was done by Wm. J. Anais, both with Bigelow, Kenn 

am th he heartiest praise has been — upon ¢ 

oa the workmanship by all who have seen It vd 

a Y the request of the committee greetings 19 oa gee = ~via 

ow letters had been sent by those who gave t te ecompanied 
yt? Placed on a simple but elegant silver plate and ® 
the 

‘Sut. The inscription on the plate reads: 
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EARING THE GREETINGS OF B 

ONE HUNDRED AND EIGHTY BOTANISTS 

OF NORTH AMERICA, TO 

ON HIS SEVENTY-FIFTH BIRTHDAY, 
MBER 18TH, 1885. 

The expressions of affection and respect which are contained 
in letters to the committee as well as those which were presented 
to the good Doctor, together with the united and hearty response 
to the committee’s suggestion, all testify how universal is the 
esteem and how deep is the affection for this genial man, whom 
we have thus delighted to honor. 

The following response is sent by Dr. Gray : 
Heersarium or Harvard UNIVERSITY, : 

CaMBRIDGE, Mass., November 19, 1885. 
To J. C. Arruur, 

C. R. Barnes, 
J. M. Coutter, Committe 

An 
e, 

d to the numerous Botanical Brotherhood represented 
by them: 

one may almost say, “ The art itself is nature.” 
e gift is gratefully received, and it will preserve the mem- 

Ory to those who come after us of a day made by you, dear brethren and sisters, a very happy one to — 
ours affectionately, 

LD ge ee 
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Laboratory Appliances. 

BY JOHN M. COULTER. 

The writer then intends to act as a middleman 

should 

nd n almost unanimous expression is that all appliances 
en done 

simplest kind, as the best of our work has 

uM ed by Prof. Bessey. 

ICROSCOPES.—Compound. Simple low sands seen 1 
m unneces- d 

Jaboratory loaded 

Ot ‘ 
: her, all of which shows that good work can be done 

e js accustomed y 
to. 

Some laboratories
 the stands are so low (“ continental

 ” pattern) 

1] work, which has its 

‘ded with two ob- 
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J€Ctives, in some cases with one eye-piece, but mostly with two. 
In the matter of objectives there is a range from 1 inch to 4, the 

and 4, § and 1 are also in common use. The high power should 
be of as long working distance as possible. Of course all the 
laboratories have higher powers that can be used as occasion de- 
mands. Several have well emphasized the great advantage of 
providing thoroughly good objectives even for elementary work, 
for nothing can be more discouraging or confusing to a beginner 
than to be asked to try to see with an objective so poor that even 
his instructor could not use it. Professor Spalding urges the use 
of a double nose-piece as a great means of saving time as well as 
wear and tear. In some laboratories eye-piece micrometers are 
used, and in the University of Nebraska these are simple dises of 
thin glass upon which a small scale is ruled, and the disc fastened 
into the tube of the B eye-piece. Such micrometers, when or- 
dered with the instrument, cost about $1.50 each. More labora- 
tories appear to provide stage micrometers, and in some cases one 
micrometer is made to serve the needs of all the students by each 
one making measuring slips of his own. This is very simply 
done by tracing on slips of card-board the micrometer lines 
by means of the camera with every power used. In this 
way every camera drawing can be measured directly. In the 
matter of camera drawing the practice varies considerably. 
Some require it always; others, in addition to its constant use, 
require larger free-hand drawings as better illustrating the 
minor details; others require its use only when exact outlines 
are needed, or when measurements are to be made; others 
teach its use and then leave it optional with the student, one 

still others never use it. but only require free-hand drawing. 
In this wide range of habit the teacher is left to consult his own judgment, except that it would at least seem wise for a pupil te know ow to use a camera. 

: mple. There is the greatest variation in the matter of sim- 
ple or dissecting microscopes. The idea in all is the same, but \ts presentation varies from quite elaborate dissecting instruments, costing $10 or $12 each, to home-made affairs, which seem to an- 
“wer every purpose, costing 25 cents to $1 each. In the home- made instruments the price depends upon the lens used. At me Michigan Agricultural College Coddington lenses are used of about + inch focal distance. The wire handle is held by a narrow slit in a small post in block of wood about 3 inches long. Sue an arrangement will make a good dissecting lens cost about $2.10. 
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_ This lens can be removed and used as a pocket lens. Probably 

the simplest form of dissecting instrument is that described by 

: rofessor Barnes in this number. In quite common use are the 

_ boxed instruments, in which the box is used as the base of the in- 

 strament. The Bausch and Lomb dissecting microscopes are in 

common use, and they are spoken of here in order to recommend 

those who contemplate getting them, to order the unjointed, in- 

stead of the folding stand, as the latter is always a nuisance to 

pick up by the stage, and, as Professor Trelease writes, “who 

doesn’t pick them up by the stage?” 
ACCESSORY INSTRUMENTS.—Microtomes. The most auiver- 

sally used microtomes appear to be razors and scalpels, the rela- 

_ tive merits of which will probably never be settled. One who 

_ uses a razor can not be induced to use a scalpel, and probably the 

teverse is also true. But either will do if sharp enough, and upon 

this point of sharpness there is no dissenting voice. A day or 

_ two spent in learning how to sharpen a razor OF scalpel is never 

lost time. Plenty of good oil stones should be kept on the tables, 

’ and Professor Bessey suggests the 
use of a mixture of about equal 

parts of glycerine and water instead of oil. Regular microtomes 

seem to be not very commonly used, though most laboratories 

_ Possess one or more for use when necessary, but all the ordinary 

 *ettons of the laboratory are made “free-hand.” As an imbed- 

“ng substance the laboratories are about equally divided between 

_ the pith of elder and that of the common sunflower. Dr. hoth- 

¥ tock says there is nothing better than the latter, but that 
it should 

3 be cut when the stalk is mature and slowly dried. In reference to 

- a ch cutting the reader is referred to Professor Burrill’s paper 

nthe subject in this number. 

Fore 
lied with microscopes are 

ward and inexcusable. 

nickel-plated, are gen- 

‘ed to each student it 

= better be curved at the tip. They can be bought by the 

' ty at from 15 to 40 cents each, depending on whether they 

__~ 2Fass or steel. es ' Ss 

* Dissecting needles and brushes. All dissecting needles seem 
: 

_ 2 home-made. 
comes from the 

uropea f n larch. 

nvenient handle is all 

2 
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that is required. While this does very well for dissecting, some 
of us are not willing to remove delicate sections with them, and 
every student should learn from the first to handle all his sections 
with the greatest care so that it may become second nature. For 
this purpose the most convenient plan is to fasten a small camel’s 
hair brush to the other end of a dissecting needle. The brush 
should be one easily drawn to a point. The advantage of having 
it fastened to a dissecting needle is that when not in use the needle 
may be kept stuck in the table and the brush thus out of the 
ehance of dust. In this way the most delicate sections can be 
aoe without injury and nice habits of manipulation culti- 
vated. 

prefer to use bottles with ground glass stoppers and small pip- ettes, such as can be purchased at the drug stores as “ eye-drop- pers,” which do not cost more than 5 cents each. The ordinary 
ryocuts upon the table are Iodine, Alcohol, Potassic Hydrate, Glycerine, and Water; other reagents, such as acids and staining 
fluids, not being distributed individually, but supplied as needed. 

the pipette be ready for use. Several are troubled with the scum that collects on the potassic hydrate. The best remedy for this 18 
to supply but small amounts of the reagent and when the scum 

SHELF ACCESSORIES.— Bell-jars. For covering specimens and cultures these are indispensable. any cases tumblers will answer every purpose, but there should be larger bell-jars, and some with ground bottoms. 
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Glass plates. A number of these should be provided large 
enough for the bell-jars or tumblers. By this means air-tight 
¢ells can be made by oiling the bottom of the bell-jars. 

up plates are very useful for keeping many specimens in, 
especially the aquatics in such common use. The glass plates or 
bell-jars can be used for covering them. 

Watch glasses, The ordinary watch glasses are in common 
use for holding small specimens, and especially for containing 
the reagents used in treating sections. The ease with which they 
are overturned is spoken of, and a remedy suggested in securing 
those with flat bottoms. A still simpler and safer way is to use 
individual salt-cellars. 

manent mounts, and thus preserves everything wat promey es but never mounts for mounting’s sake. It is questionable whether 
_ lm the time devoted to the study in most of our la guia 

Much attention should be paid to this purely ee ‘k the work. In reference to permanent mounts swig ara od makes the following suggestion: “ When an object is mount 
and designed for preservation, an occasional difficulty 1s expe 

_ Tieneed as to some suitable substance which is fairly ap ld _ Which will not ran under the cover when used as a ring . 0 : 
cover in place. For this probably nothing 18 sagan an : 

Tather thick solution of gum shellac in alcohol. This will mee’ 

the shellac hardens, as it will quickly, a final ring may 

~ en be run over it. This is especially valuable w 

8 mounted in any of the balsam preparations 
Ps Ab s t 

; ceived 4 pos above given enibeuy id while professional workers 

oth cheap and efficient, w! 

o what they need, by those who have had much ex- 

 Petience in such matters. 
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The Laboratory at Strassburg, 
[We are permitted to make the following extracts from a private letter of 

Dr. Howard Ayres, regarding DeBary’s laboratory. — Eps. ] 

** * Last July I was in Strassburg to hear DeBary and 
Oscar Schmidt. The former I heard in his “Allgemeine Botanik 
Montag bis Freitag, 9-10 v. M., Botanisches Institut.” * * * 
Perhaps a description of DeBary’s manner, methods of his labor- 
atory (so far as [ saw it) and other details connected with the 
teaching of botany in Strassburg, may not be uninteresting to 
you. the new Botanical Institute is a four-story white stone 
building, situated on the new grounds set apart for the university 
buil ing, botanical gardens, astronomical observatory, physi0- 
logical institute, etc., outside the older portion of the city, 
but within the new fortifications, which are immense earthen 

~~ embankments. ‘There is a 

oar Se ed basement for various uses, 
“|| a ground floor for various 

2S ae Sree ee others, among which you 
notice lecture rooms, a sec- 

0 ond story for general and 

L ] private laboratories, special 

N x| library, professors’ and as- 
sistants’ offices or rooms, a 

] you wish to call them. 
lt is 9 

morning, as I find myself 

L passing through the large 

| oe ney hall towards the double-door, 

=a ' (fe | above which is to be seen 4 

porcelain slab bearing the 1n- 

taf “aha eed “ Horsaal.” gas 
: : . tering there 1s a passag 

Ws double down Ba seats for So; NN, i eke aid left behind the last 

P, Frofesior's deck A, Gls & alten nent row of seats which are ar- 
ling. les fears entrance to Professor’s dwel- ranged in tiers. On the op- 

osite side of the room is the 
lecturer’s desk, tables, blackboards, calcium light apparatus, et¢., 
and, on each side of his desk, doors which lead into his private 
rooms—his dwelling—for the professor lives in his “ Institute, 

after the new mode. A diagram of the room may serve a pul” 
pose. The seats are plain, straight-backed pine benches, each 

extending entirely across the room. 

a 
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Fe a ye as 

. on The professor has a working room—that is, 

 Yoratory—on this floor. The laboratory rooms are & 

tee purpose and no other, and since @ 

“heir preparation, and since they were ma 
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To start again : You enter the room, hang up your hat on 

one of the conveniently placed hooks, take a seat, arrange your 

Pandekten” if you take notes, and punctually at 9.15 door L 

opens and in comes Herr Prof. Dr. DeBary. He bows, “hems” 

and begins his lecture on Marsiliacee. The wall on each 
side of the blackboard is hung with excellent colored plates, 

which a normal eye can make use of across the great room ! 

On the table D are seen various glasses of water, pots of plants 

ete. The professor picks up a green mass and proceeds to 

divide it into small portions, speaking rapidly the while; each 

portion finds a separate plate as a resting place; this done, 
the lecturer opens one of the numer- 
ous drawers in O, and takes out lecture 

(herbarium) specimens, mounted on 
card and some protected behind a sheet __ 

of glass to which the card is pasted. 
An assistant hands plates and cards to 
the first and second row of students, 

and from here on the specimens serve a 
Significant purpose not hard to divine. 

Most of the students bring into class 

some text-book such as Sachs or Prantl, section of Seats: 8, §, 

read and consult figures as the professor i ee 

talks and sketches or explains his wall cards. Finishing Marsilia, 

Tsoétes is next taken up, and before the three-quarters 0 an hour 

isup he has begun on the Mosses. Asa rule the lecture is be- 

gun by a short (five minutes) recapitulation of the previous lec- 

ture, a most excellent practice for the student. The lecture over, 

another bow, and the professor disappears through door L. the 

students are out into the hall without loss of time, some gos to 

“ott lecture, othérs up to the general laboratory on the floor 

ove, 

ou find Dr. DeBary there, sur- 

giving directions for this an 
his private la- 

II well lighted, 

seats ; 

ently near a store-room, containing 

Me adben glassware, herbarium and hi 

eee ry Suppl 
t they are ide ory supplies. In short they Sighs wad 

eins of the present 
day of botanical science. 

xpense was no item 10 

de after the plans of 
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Se eee 

those who knew what they wanted, the rooms could not but be perfectly fitted up. I think, without doubt, that Strassburg has the best botanical institute in Europe. At present Heideiburg is very well provided, but ean not compare with Strassburg. uring the first semester, that is, the winter semester, DeBary usually lectures to his classes in the smaller lecture room, in the see- 

blackboard 
A very common course for students to pursue in their botani- cal work is to take lectures of DeBary and repetitorium of the Privat Docenten, thus impressing the more important points more clearly on their minds. 

yo, phe courses offered in Botany for the winter semester of ’83- 84 were; DeBary, (1) Anatomy and physiology of the vegeta- tive organs of plants; (2) Thallophytes (Alge and Fungi) ; (8) tanical colloquium ; (4) Laboratory courses, to be arranged Npen consultation. Prof extraordinarius E. Zacharias, (1) Physi- ology of reproduction ; (2) Geographical distribution of plants. Privat Docent Wortmann, Physiology of assimilation in plants. In winter semester of ’84’85, DeBary, (1) Anatomy and physi- ology of plants 3 (2) Bacteria ; (3) Botanical colloquium ; (4) Work in laboratory. Zacharias, (1) Thallophytes ; (2) Useful and com- mercial plants, Wortmann, Repetitorium of the whole of Botany or pharmacy and medical students, 
rof. DeBary is the Dean of the Faculty of Mathematics and Natural Sciences of Strassburg University and Curator of the Bo- tanical Institute and Gardens, His department is, perhaps, the strongest in sciences in the University. 
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Laboratory Courses of Instruction. 

BY JOHN M. COULTER. 

In speaking of courses of instruction in botany and the me- 
thods used, no reference is made to the old “book methods” of 
teaching the subject, but simply to what are known as laboratory 
methods. With this restriction three distinct methods are ob- 
servable in our laboratories. The first will be understood when 
it is called “systematic botany”; the second is at the other ex- 
treme and ignores systematic botany, being a study of structures 

and the phenomena of life; the third tries to combine the best 

elements of both. In some laboratories “cryptogams” are un- 

taterm or two to devote 

ued. One is to use a text- 

oratory work towards the 

‘o-called “analysis” of plants, which means, 

Parison and naming of phanerogams. 

tion of facts called for in lectures, such as << sys seiahaned 
“te. This method is practiced in two ways, ether ® 



418 BOTANICAL GAZETTE. 

ing statements already given in lectures, or preliminary to such 
statements. The latter is much the better way, and has been 
well elaborated by Prof. Beal in his paper on “The New Botany.” 
A third method is to have the class examine a few types of struc- 
ture from the lowest to the highest, and thus get some general 
notion of the structure of the vegetable kingdom, as well as the 
broad outlines of its groups. The last would commend itself as 
a very philosophical way of treating the subject, if the object is 
to study botany, and not one department of it. 

r work extending through a greater time, such as is ob- 
tained in well equipped botanical laboratories, the following 
courses, already in use in different institutions, are presented. 

0 names are used, as the courses are only selected as types, of 
which there are many modifications, but they represent very well 
our present methods of instruction. 

- Beginners use the facilities of a well-equipped laboratory 
to enable them to master the subject of assigned “lessons” in 
some text-book like Bessey’s Botany. Each man is told to feel 

is followed, but simply the order of convenience. The literature of the subjects examined is constantly consulted, though gener- ally after the examination has been made. Soon some topi¢ 1s assigned, which the student must “ work up” by observation and present in a final aper. 
For advanced students the work is of a similar nature, but closer observation is demanded and a stricter attention to details, 

and the study of comparison of structures is strongly urged. 

‘ 

q 

4 : | 
3 
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3. Beginners are put to work substantially upon i 
: 

the plan in- 

Stas and Martin in their “ Tlopaate of Brology.” 

Bias. Ny <he plants are used
 from year to year. One teacher 

plants os great favorite for beginning the study of vascu- 

sist oni ie a, 
hyemale. i% hroughout the course the stu- 

special. deli all of his own preparations except a few that require 

fally coinage of manipulation. Accurate drawings and care- 

oe ate ; escriptions are required and are handed in from 

Beaone sede and suggestions. In this way the work 

be fes scl il the student has acquired a critical knowledge of 

selected from all the leading groups of the vegetable king- 

om. 
Advanced students are then called upon to select some group 

i 
f flowerless plants 

as 
° 

7 

needing more aid from the teacher. In the course from whic 

studied, the student mak- 

: 
tative species, then identi- 

fying fifty or more (generally the parasitic fungi), and
 finally be- 

of th : as possible with the modern literature 

‘ ae ie The whole object, and ‘+ is an admirable one, is 

aad e that each student learns how to conduct an investigation 

nd use a library. Then follows, if time permits, special inves- 

ty obi in Gray’s Botanical Text-Book, Vol 

p Goodale’s Physiological Botany, with histol 

@ with this a course of lectures on genera 

‘v's Botany furnishes collateral 

Then, if the 

0 
itude in that direction, and 1s simply 

t, he goes intoa 
study 

en Beginners receive a course 0 I ral botany, 

mpanied by laboratory work on structures cease 
of the 

lectures a 
oe 

nd antidipatiog them. Sa sa 8" the 

i soit e iene be his is followed 

yst 
fly 
for groupings of

 § } 

f great groups 
a 

second year is then spent i 

types, one or a few being selected 
from each grou 



420 BOTANICAL GAZETTE. 
2 sr a cece cemeemmremonenrerremneeneeram er a ee 

the course careful drawings and descriptions are demanded, and 
frequent lectures attempt to weave together all the facts so as to 
present the development of the vegetable kingdom and its adapt- 
ion to habits and surroundings. A library in the laboratories 
contains all standard books of reference, and a knowledge of the 
literature of the subjects studied is never lost sight of. At the 
close of this course papers are prepared upon various subjects that 
must be presented in a comparative or developmental way, such as 
“sexual reproduction,” “ asexual reproduction,” “alternation of 
generations,” “ development of vegetative structures,” ete. 
ing a third year special students select any subject they may feel 
an interest in or have an opportunity to investigate, the teacher 
simply seeing that it is not too ambitious or useless. 

n the above courses much detail has been necessarily omit- 
ted. Other courses differ from them chiefly in the order of pre- 
senting subjects. Where and how to begin the study are things 
not well settled, but in the long run about the same things are 
taught. 

Tt will be noticed that in the above courses physiology plays but little part, a fact chiefly explained by lack of appliances and 
ack of time. We venture to predict that if at the end of the 
next decade the Gazerre undertakes to give an account of our 
botanical laboratories, that not only will physiology be found to 
be well cared for, but other departments not even mentioned in 
this paper will be prominent. : We can not too strongly emphasize the importance of having 
the botanical library in the laboratory, that the student may at 
least become acquainted with the names of writers and their 
books, and best of all with the literature of the subjects they are 
Investigating. 

everal teachers desire to learn subjects which have been of 
use in the work of special students. For this purpose the fol- 
lowing have been presented and their number could be indefi- 

“ Pathological changes induced by parasitic fungi”; “ Develop- ment of the pollen-tube in monocotyledons, with the nature and 

“Conjugation of Spirogyra ”; “The fibro-vascular system (as a skeleton) of some dicotyledon ”; “Water and salts in the various 
tissues of some plants ”; “ Plant crystals”; ‘Development of any 
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embryo”; “Th : °. e anatomical study of an ] | y 

a 29 4 ee Anatom deve , ane os ager itio oe 

one a ould be called to the subjects suggested by P if 

‘ae Nes Botany ” already referred to. “ ee 

Paty, ee ideas in the way of laboratory courses of 

Be the eS oe an special work, can be called out b thi 

, AZETTE will be glad to give them room. oe 

—_———————— 

Section Cutting. 

BY T. J. BURRILL. 

gh. In the first 
do . ubt this comes about naturally enou 

f treatment, and 
0 

place ani 
‘ 

, 
\ 

to reach iy eae require 
a greater diversity 0 

— ‘Inust have Asin est results he who works espec 

" attention has Kang at command little dreamed 0 

tions. The ‘ih exclusively oceupie 

structure wg : 
ose who have earnestly wor 

and Dtensely ants are outnumbered many t 

man’s body : devoted 
animal histologist. ” he very fact that 

9n the form animal rather than plant, stimulates investigation 

at ho er instead of the latter side. 

physiologists, wi it may be accounted for, botanists and veget
able 

Posed to ea with only e
xceptions here a : h dis- 

emain content with the early methods and processes 

he word) now consider 

if can not help feeling tha
t 

where I can not make better 

‘al methods, the lead of 

Upon sj 
ixing my thou ht now 

Pon simple work for the student botanical laboratory, [restrict
 

red. What follows is 
. 

nal experience 

stu 

The rae inst
ructor. 

Very lar ee req
uisite for good section cutting is a0 edge. In a 

ze number of instances sections for microscopic
al study 
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can not be made too thin. Nothing but the keenest and smoothest 
edge will make the thinnest shavings. Among common and usu- 
ally available articles a good razor furnishes the best edge. The 
form of the blade is also best, that is, some razors more nearly 
meet the requirements, so far as form of blade is concerned, than 
any other common knife. The requisites in a razor for this pur- 
pose may be put down as follows: (1) The material must be the 
best steel, suitably tempered ; (2) the edge should be straight from 
toe to heel and free from “ wind 

best for our use. 
For sharpening the best razor hone should be used. This 

latter must be perfectly level and free from gritty granules, and 
the blade must be held scrupulously flat. The best edge is se- 
eured by turning the razor at every stroke, after the usual man- 
ner, provided each stroke is accurate enough to always rest edge 
and back upon the stone. After honing until a perfectly true 
and keen edge is secured, finish upon a leather strop. The latter 
must be frequently used, but the usual artificial hones should be 
avoided. 

Generally the operator will have to keep his own razor in 
order, and he can not be too careful about it. It will not do to 
trust’ the skill of the common barber in sharpening. bet 
study his own needs and then acquire the ability to meet them. 
An examination of the edge (held toward the light) with a mag- 
nifier will be instructive. The sharpened razor should never be 
used for anything besides cutting the thin sections.. All prelim- 
inary whittling is to be done with another knife. : : 

aving a proper edge, the next thing to be here considered 1s 
the manner of holding the object to be cut. For some purposes 
this can be sufficiently well done in the fingers, either by itself 
or between such substances as pith, cork, etc. ; but in the better 
work contemplated in this description some form of a microtome 
1s essential, me persons become very expert by the free han 
method, and all will do well to practice it at times, but all ought 
also to now that anyone, however expert, can make vastly belter 
Sections, at least for some and usually for most purposes, by ¢ 
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- ’ Aor 
Proper holding instrument. Undoubtedly the sliding 

en = Sie =: form, and an object holder that grasps the 

ee oe than one in which the latter is wedged or im- 

ena one are also much more expensive in construction 

Shiect, alates well” microtome with a screw for raising the 

Seale nis reason my own laboratory is supplied with the 

ae instrument, each student having one clamped to 

_. or special work resort 1s had to the better instru- 

_ oma se 4 two important improvements upon the 

mm ro a which can not be dispensed with without 

: hated a ciency. The first is a glass top, the second is 

alee ube fitting the well. My instruments are made to 

oS : ost two and a half dollars each. They are, however, 

et rass 1s better. Each is furnished with two or three 

“ene ®, in which the objects are placed, instead of putting 

er directly in the well ‘tself. The tubes fit the well ex- 

Beg: betore placing the t
ube in the well. 

lished — raising the whole together. In this way not only is 

Sonik wy much easier, but the certainty of the proper move- 

o. coaipiat upon turning the screw is far greater. There 

Sto aed e same amount of friction to overcome and there is 

Edam; ¢ spring to interfere. The microtome must be fitted for 

— thee to the edge of the table. 

wali t > object to be cut is wedged more OF less firmly in the 

ube, according to the resistance offered to the knife. Deli- 

i ith, and by slopin the latter away 

80 as to leave little of it to cut, the at a or petal can be 

uising. The latter is not 

d in the fingers. Harder 

rtions of velvet cork,
 this also being 

en d properly 
away in a cone shaped top. 

is gre ‘ 
method of imbedding 

the atly preferable to simple wedgin
g in the tube holder. For 

an ages there are many substances having special merits, 

Neare. eee. so EO ONS superior to others for all purposes. The 

onl st to this, however, for botanical uses is @ Soap mass, the 

Take to be 
herein described. 

in v wg good, white hard soap (“ Ivory” soap is excellent), cut 

a a thin slices, and hav
ing gently com

press them in a suit- 

than ish, pour in enough 95 per cent. alcohol to somewhat more 

cover the sliced soap. Heat to near the boiling point 
of the 
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aleohol until the soap is dissolved. Add nowa small quantity of 
glycerine. The amount of the latter can be readily ascertaine 
by pouring out a few drops of the warm mixture and allowing it 

Without any glycerine the mass instantly congeals into 
a white friable substance quite unfit for our purpose, but asa pro- 
portion is gradually added the mass hardens less and less rapidly 
and becomes more and more transparent. For soft tissues the 
imbedding mass may be thus made as transparent as. glass and 
exquisite for cutting. For harder substances less glycerine must 
be used. 

With this imbedding material fresh vegetable tissues need no 
preceding preparation, provided there is not a large amount of 
water in them, while substances preserved in alcohol are admir- 
ably adapted for immediate use. If infiltration is desired it is 
only necessary to keep the object some time in the warm mass. 
Tt is clean, and the instruments remain clean. The transparency 
enables one to see clearly the position of the object and to manage 
well the cutting. Thin sections are not so liable to roll up as 
with most other masses. It is readily soluble in water, but not 
in cold aleohol. In cutting it is better to keep the razor and the 
object wetted with the latter and transfer the sections to the 
former. Ifa well tube to imbed in is not at hand, pour the 
melted mass into any convenient dish or paper tray, immerse the 
object, and when the mass cools, cut it out and shape as required. 

Tn cutting let the razor rest flat on the glass top of the micro- 
tome and and hold it firmly with both hands. Make a long draw 
or push stroke, so that a considerable portion of the edge of the 
razor is used each cut. See to it that there is not the least vibration 
of the blade by which the edge may be nicked. If everything is 
in order, and the handling properly done, it is surprising how 
hard substances may be cut without this last occurrence. e 
ought not to be satisfied until we can readily cut sections one- 
thousandth of an inch thick without tearing or bruising. 

GENERAL NOTES. 
Starch Grains.—Starch grains in the cells of potato can be beautifully 

shown by first partially drying the part from which sections are to be made, 
thereby aiding materially the process of cutting. Remove from a fresh tuber 
& prism one-fourth to one-half an inch in diameter and an inch or more ~ 

ength. Expose for a few minutes to moderate heat (hot air from a register 1 

excellent) until the surfaces are quite free from moisture, then allow to remain 

in the ordinary air of the laboratory for twenty-four hours. The consistence 
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will now b ek i Deiat ea <a 8 cutting, and clean cells without ragged remains of 

a. ay be seen beautifully filled with starch like baskets of fruit 

ater. Stain if desired with iodine.—T. J. BuRRILL. 

, A Spring-Clip.—Th ing illustration sh for 
. gee : panying ‘orm 

; ing “at for microscopical purposes which is at once the 

a . M8 easily made and most efficient one with which I 

wa . “egiel % is made of a rather large hairpin, the ends 

a tiers shape by means of ordinary pliers--preferably 

ee range of pressure may be readily obtained by 

; es ith the fingers the upper arm to or from the lower.—F. 

. ENT, Botanic Garden, Cambridge, Mass. 

Gi, -spegaeaond Pan.— Various methods have been used for 

Raisiscty a cent. and time of seed germination. Those most 

Sesihe web icee in this country and also abroad have been to 

tap s on the surface of porous tile, smooth sand or compacted earth. 

opping to point out the defects and inconveniences of these methods, 

A spring-clip. 

the folds) it will be the same as the 

= 
inside width of the pan. 

A long enough 

Sap 
strip is used to have about twenty-fou

r 

folds 1} inches deep, and leave a flap 
Germi : 

A, denne pan Bin 
glass top removed : 

olded cloth; y, projecting of several inches at each end. The ap- 

pe <a dpe which runs through ihe upp 

the rig) of the folds; o, lower seam of per margin of the folds is sewn across 

from whi 
to permit ad inch bra

ss rod to be run 

teat hich the cloth is suspended in the pan, as shown in the ent, The 

ter, ‘The eg of the folds are also sewn across to make them stay in place bet- 

TW dink tal length of the strip after the sew
ing is completed is about 

a yard. 

ch strips are used in each pan. 
© put the pan into use, it is filled part full of water, two 

of the prepared 
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cloths put in, the glass cover adjusted and the whole boiled over a lamp for a 
short time. This is necessary in order both to thoroughly wet the cloth and to 
kill any mold or other germs. When again cool, adjust the cloths on the brass 
rods, and put in the seeds. Each fold will hold twenty-five large seeds, like 
beans, and a hundred or more small seeds. Water is placed in the pan, but not 
enough to touch the folds of cloth; the four flaps drop down into it, however, 
and keep the cloths sufficiently wet by capillarity, which is increased by the 
long nap on the under surface of the cloth. The folds are numbered consecu- 
tively and the record kept by the numbers. 

The advantages in a pan of this kind are the facility with which the seeds 
may be examined and counted, the thorough and uniform moisture of the 

seeds throughout the longest trials, its lightness and cleanliness. It is neces- 

sary to renew the cloths from time to time, as they will slowly rot out, even 
with the best of care. 

This has been recently introduced, I am told, at the U.S. Department of 

Agriculture, and at one or two other places, under the name of the Geneva 

germinator.—J. C. A. 

A Convenient Laboratory Plant.—One of the plants that has proved 
most instructive in our laboratory is a Mucor%*of the Rhizopus section, which 
springs up spontaneously and can be left growing almost indefinitely on bread. 

reshly cut wheat bread it makes a prompt and rank growth when 

covered by a tumbler, and illustrates heliotropism very strikingly if grown so 
as to be strongly shaded on one side and well lighted on the other. 

The best cultures for study are usually obtained by inverting tumblers over 
pieces of rather stale bread, which often fails to show the mold for a number of 

days (sometimes a week or more). When this appears it usually grows slowly, 

so that the plants are not 

a 

onto the glass, usually reach- 

ing a length of a half inch 

or less, but occasionally be- 

th 

touch the glass, they attach 

themselves by short rhizoids 

and send up tufts of ( usually) 

2 to 5 pale-brown fruiting 

Culture of a Mucor under a tumbler. 

the piece of bread is small, they are scattered over the glass so as to be acces 
sible for observation, without disturbance, several weeks, and at first manifest 
a slightly developed negative geotropism, 

though the bread appears quite dry, it really contains a considerable 

/ * eh OC einieass 
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mold abstracts much of this and promptly sets it free by transpiration; and 
hen a piece of bread nearly as large as the mouth of the glass is used, the 

transpired water is so copious that it soon collects on the sides of the glass, 

appearing first as a faint mistiness, then as drops. Even before the moisture 

is visible, the plants show a marked sensitiveness to its presence, the tufts of 
fertile threads standing out at right angles to the damp surface. When the 

inverted bottom of the tumbler is reached, the same repellent action is evident, 

the tufts being pendent, while the few which develop in the angl d the 

then a cluster o rangi rom xact 

edge of the piece of bread, when it makes equal angles with the side and to 

e, representing a few many cases 0 a single cul- 

heliotropism and hydrotropism are so much stronger than geotropism in this 

common mold that they are very easily demonstrated to a class by it. 

Wa. TRELEASE. 

Cultivation of Pollen-spores.— In the cultivation of pollen-spores those 

of monocotyledons are most responsive, and of all that have been tried those of 

radescantia are the most serviceable. The pollen tube begins to develop in a 

constructed of blotting-paper or card-board, as suggested by Bower and Vines 

in their Practical Botany, p. 16, and by Goodale in his Physiological Botany, 

: The points which experience with this special plant suggests are: 

1. The culture drop, for a quick response, should be a saturated solution 

ture drop added. If the spores are sown on the culture drop they will remain 

too far removed from the objective, and the tubes will mostly grow toward
s he 

objective and so be seen in optical section instead of in profile. 

Spores should be obtained from flowers that have been open for some 

e, 

Tradescantia is so common, the moist chambers are so simple, and the re- 

Sponse so immediate, that it would seem a pity for any student to fail seeing the 

extine ruptured and the intine developing into a polien tu M. C. 

A Cheap Dissecting Microscope.—No laboratory oF workers need be un- 

supplied with dissecting microscopes. If even the cheapest form m — 

by the Opticians is beyond the means of the school or individual, an e ective 

stand may be made as follows: Into any block of wood of suitable size fix up- 

surf h ) 

the center, so that the cork will 

ne end of the smaller wire into suitable 

to hold whatever lens is at hand, ) — 

cork at right-angles to the first. arrangement gives ample 

creme ‘ ve) - vg any direction for adjustmen he plan oy fects 

* to any desired extent. If ge per re pie ak Ph f black 

be done on a piece aid fla : ; 

* white paper siadaonaatle will give the backgrounds gainst — any pat 

see r dissecting in liquid a d re. individual are P groin is 

hen “’ ires some transmitted light the object sa ty, Sloping blocks 

om of an inveried tumbler which has @ : os 
ill better illumination ma

y 
Sti md 8% 

(sot 
os ie ot : : es Nr ha. gem. 

| Ae. ; i Ji2. 
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with a little ingenuity and mechanical skill, one may construct a stand for dis- 
secting which will equal in efficiency any of the simple microscopes offered for 
sale, 

a 
a half-inch, magnifying respectively 10 and 20 diameters. If one already has 

i BR, Bee 

Method of Spore Germination.—-In view of the difficulty experienced 
‘in growing the spores of those Pteridophytes whose prothallia are destitute of 
chlorophyll, the following experiments, though incomplete, may perhaps be of 
service for further investigations : 

The spores were sown upon the surface of fine earth, in shallow earthen 
Ww: shall 

m were made to germinate, 
‘and small prothallia were obtained. In this case germination did not occur 

the construction of the frames used was due to a suggestion of my brother, 
. Edward D. Campbell, on my explaining that I wished to contrive some means 
of easily getting at spores that were to be sown under ground.—-Dovaxas H. 
CAMPBELL, Detroit, Mich. a 

structive exhibition of germinal tubes. The same may be said of pollen grains, heey the addition of a little nectar or sugar to the fiuid,.in. this case, 1s 
al.— 

: 

filled, pinch-cock near the lower end), U-tu 1] be 1d 
convenient. T tube should be sealed with potassic hydrate so that the air 
which enters the bottle, as its contents is used, may bubble through this liquid 
in the t d be deprived of the carbonic dioxide which would other- 

cause a precipitate in the bottle. By such an arrangement one may always 

have clean pota ydrate in any quantity without annoy m the pelli- nce 
cle of potassic carbonate, sure to be formed in open bottles, the sticking of glass Stoppers, or the dissolution of cork ones.— - B. 

ing of Protoplasm —The streaming motion of protoplasm — 

crept or so times. The temperature of a comfortable room is about right, 

Katt jess heat the movement is very slow. Success is more certain if the 

Care should be taken in removing the membrane; for the cell walls are 
very delicate and easily wrinkle, forming unsightly and annoying, irregulét lines over What should be the clear open cell. : 

The material commends itself for its accessibility at any time, and espe 
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cially in winter when other things may bi sg readily obtained, and for the ex- 
J. Bur ae ‘treme ease of preparation.—T. 

Laboratory Articles in Back eauiaiaidiad journal has already pub- 
lished Esnsidersbie. during its ten years of existence, in reference to laborato- 
‘ties. To make this scattered information more r pay 4A et ia gacuyi we here- 
with give references to the more important snidlie's 

aching and means of illustration —Methods of beset: ev L, 233, 302; Mak- 
‘ing oe “vem VI, 186. 

Instruments and material.—Convenient dissecting microscope, III, 37 ; ee al 

pound Sealocopes for botanical work, VI, 193; Apparatus for m easuring 

growth, VI, 172; rig for bacteria c culture vess el. X, 308; Material reg abe 

oratory use, IV, 19 133, VI, 244, 294, VII, 10, 3 125. 

‘ Manipu pe apc neko cutting, v, 28, VI, 1 94: Mccutine: V; 27, VI, 194; 

ee id 201, V, 65; Cleaning ee coe 
logical demonstrations.—Dire observation ‘of the movement of water 

erbarium rk owk lying pressure in making botanical pirat 21; 

Pressing to preserve ‘itag pre Cement for herbarium, IV, 215, LX, 62: 

_e ee for preserving plants, IT, 101. 

EDITORIAL NOTES. 

Tae at the University of Sects fe 130,000 

Hoses ep a ernest ata & croscope has re fe ached its eleventh edition’ 

D BotsstER, a: well known botanist, died duh 4 at Valleyres, 

Sittin, at 76 years 
R. GRAY WRITES: oes is delphinifolia has been lost from the mote 

Ganden at Cambridge. Who can generously supply it anew, from roots 

ice ERIOLOGY receives the chief attention’ of the new Institute ied ss 

> ih, founded in connection with Berlin University, and presi ver 4 

h, 

Iv May Be interesting to know that the contributors to the Gray vase o% 

‘resent several Pot tag be British America and thirty-three States and Te rri 

_ tories of the U 

¥Y NUMBER will contain a portrait and bi Cle iad pie enya of 

De Ass Gray ’ tinethoos with a few of the congratulatory 

to him on his | tbl rthda 

Tue Sua wit pastes was opened No
vember 6, with a pice 

ture by Dr. Trelease e be s teli
owed by a course of four age ote - os ae 

vl iebahs The ws eb work began promptly with fifteen 

up the study of grasses. diseases in the ag 
pacer of plant at a 

pease 

ke early pro- 
in Toh aye iiioae for the inv on 

ae r artment at Washington, makes 

Sutfit, owing to lack of funds. Iti An = that Congress will ma 
Vision for need at its mane 

E MADE arrangem 
| Mie 

we which any who desire can obtain excel 

lent eabinet puatabtiphe of both ade of the Gray vase, which, of course,
 far sur- 
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pass any engraving that can be made. They can be had at 50 cents per pair, 
or mi ones of either side at 25 cents, tf iidromieg Pacu’s Stupio, Cam- 
BRID Ss. 

ae EXCERPT from the transactions of the Kansas Academy of Sciences 
gives a list of the parasitic fungi of Mindi nsas_ by Professor bers It in- 

THE MOsT saresiose _ tive of the ma ee ee ‘Swiss humilis, Zuce., 
ae never — found since it was collected by Karwinski, e than fifty years 
ago. beable tires consequently attaches to a ne apocrine of flowers, 
ote pod. mature fruit which have recently heen sent to the Gray Herbarium 
by M. D This species, like its OE § is an inhabitant of ceeoat Cen- 
tral America. 

exs ) . 
um Nutt. should be written instead of ischeri, as our American species es is 

distinct from its Asiatic representative. Cf. Bot., balif,, ii. 4 28. 

Pro R TRELEASE’s paper on “Several zooglee and related forms” 
contains descriptions of new species of a ss pha bacteria as — ows: Bac- 
terium ca m, B. aurantiacum, B. luteum, B. chlori “— B. incarnatum, The 
other species gore were Mieroeove us aedidus Coha, erium tumescens Zopt, 
B. violaceum Bergonz., B. hyalinum Ktz., Cladothrit Shoes "Cohn, Leptothriz 

lis Robin, Sauckaromyees ities (Fres. ), and var. candidus of the same, 
named by Tre lea 

THE MOVEMENTS of p rotoplasm in WS toed cells wel a interfered with by 
the one method of sectioning and mounting ced Dr. de Vries has ha 

8 usin 

toplasm to recover “its mobilit 

_ INTERESTING Ex PERIMENTS a. been tried on the temper a of growin te by Dr. Ord, given in the British Medical Journal. He - tender po i i i 

varyi degree W 
also recorded between the two extremities of the fruit, which represent different 
stages of growth. This is suggestive of an interesting line = research. 

THE occuRRENCE of protoplasmic eesti in plant cells has recently been carefully investigated b aor: Te d e Vri Wit t panne } allisnerva 
and Anacharis it is usually ear Ly calls which in not united into tissue, iso Siadodate of fungi, alge, Chara and Nitella, and in higher plants in hairs, ag d very young embry He soug determine if it did not occar Ze 
other cells, and has arrived at the ag ge that (1) it occurs in cel ie most diverse rome and that (2) it may be observed in all strongly Bm 

Tra cells in any organ taken from hee ny 

I ge, vigorously assimilating plan 

ia rosea and Tropeolum majus were the special examples investigated. 
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vi. 243, two ips i mm a ap | variation in, ii. 
: e, fo 

Cypselea umifusa, 
—, ig oo demonstration of strue- 

iv. . in Pilea 1 pumila, vii. 10; 
tion richomes, 

cxstopterie facil, vii. 9 

Cysto . 306, 334; tis of host plants. 

il ae 7: oospore sin C apsella, ix. 194; 

een ei. 33h, ix. 10; se Me *» 

x. 40; cubicus, viii. 
in cee, 

Cytisus, ‘variation in, ix, 99 

D 

Dakota, plants of, i. 4, iv. 171, ix. 108, 126 

Damiana, i. 
Dandelion, as a cultivated eg vii. 125; 

development of flowers, viii. 299 

Harkinetonia Californica, larve in, iii, 70; 

leaves and secretions of, iii. 91 

arlin, eee ae is barium, V. 90 

becw oi Wade 51;  mawiorial to, vii. 

Darwin’s ‘‘ Different forms of flowers,” iii. 

27 
cus hea Texanum, as a forage plant, viii. 

Dasystoma palda, i 

Deteaborts! ‘F cad Nat, Set 0 "iv, 163, vi aven *s Fern A 

aart ‘Notes on Botrychium ne ge 

Day's “Cutelogte of Buffalo plants,’’ vii. 113, 

Death and It life, ix. 155 

mm t. phaner. @ 

see 4 ex Puysiol a oy me 

xi al 1. Morp! d. Pilze, "ix 199 

DeCandolie's VP longer 
Phaner.,’’ vi 

" Hemarques Nomench, Bot preamps vik, 4 = ues Nom } 

“Sur tae istence des Physiol., 

Decaisne, J | death of, vii. 49; library of, 

paso isi x. 277 
Decumaria barbara in V

a., asia 

igang so vi. 156 
elpino. 

e. G. B., death of, ix. 178 

Detarinyreimniks on 
viii. 206; some yd 

species, : laciniata ta, variations 

i, 8, ili. 56 

pes rel SS e y 

Desmetium : sesilfo 
um and insects, ix. 15

7; 

trifloru tL 

Peston se of the i Meotyledonous flowe
r, 

x. 
d sinistrorse, ii. 108 

pereuxia Cusicki
 ti, x. 224 za Macoun ia

na, x. 297 

Diachea ag on, 
Dianthus furcatus, vii. “09 
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Diarrhena Americana, i sy 
Diatoms, method of sectioning, ix. 32, 115; 

stru ructure of shell, as 149, x. 232 
Diatrype 

3 
Juglans and 

cinerea, iv. eA 
aaa Vi ie 

pigelia, iv. ‘214; hi in Umbelliferee, vii. 70 
Di eee ar death of, vii. 
Dicksonia, forkin ng pinne > oe vii. 
Dicotyledons, appearance of Piortes organs in, 

Disrauclia Canadensis, ii. 96 
Dicranum iste ged iV. 150; Donnellii, a 

ae Macouni, ii. 96 ; Ravei, i. 28; Virg 

ox 

Fase 

m, iv. 
Didymodon W, Wollei 
ee Cadacenin wild i in Germany, ix. 

igest?on in plants, v. 138 
Di ara A edible species, Viii. 325 

Het athere, viii. 209; in 
bad m, v. 

“at ie ae ix. 196 
muscipu ula x. 214 

Diplepanpus ariouidhe gt moe of name, ii. ay Fe atus, vi. 
ppearance of plants, ii Of, 115 

Discella variabilis is, V. 34 Di an reserve material, x 
Diseases, of forest trees, iv, 244; a ie ollyhock . 335, 346 ; lants, vi. “age vii 0, i investigation o: fe 325, 339 laborato: for investigation a agg ; papalar — 247, 7, B64: report of com- 

a Dissecting etre cope (Zentmayer), a Dissemination of sae ae 146, i vii. 1 a, Ape vi. brosia, vii. 40 in Cereus, viii. 139. nt Mistletoe, a 22's a Ea tg i. 266; in viii. 231; in Viola, vi 
poi gag lO of Spores of vascular cry pto- 

Distribution of vegetation i 
j salad 130 eg! on in Arizona and 

nsia Epilobii, viti. 277, 3 
geatheon Meadient 28; Sod var, vii. 104 

Doll, J. C,, death of, x. 297 poner’, ‘he Technology of bacteria investiga- 

Dothides - 57; Pringlei, vii, 57 Double A Dali i 33, iii, 39, vies hd Douval, Jouve J. , death of, ong Downitis's (Chg as.) lib brary aod fog mage ‘abundance of, v.94 oqollonica 57; verna, biennial, 
Dredgiu’ foe Po ‘otam: ons, v. 89 Drin sr Brreng fe rin, v, 

rotun ia. ag riments with, v. 1, vi. Borghi 170, “507, ix. 14, 100 ; ex- 
sea Ducts, funetion ¢ of, Vili. 1 193 iy es Duratio on of Frasera er iv. 140 

Early bloomin t 
patos 7 Fetae of are me 0. M16, 149, 174, v, bor i Bxtovie Pennsy lyanica, | ayia ix. 165 

Ecastaphyllum Brownei, iii. 
Echinocactus, sensitive stisnenn in, viii. 

oe lobata, trichomes of, vi. 180 
(p 

Eoneree biflor: 11 
Eoonamic produto ae ae 
Edible fungi, viii 

pl _ iii, 316, "325, 352, a Pies 

Egger’s ‘* Flora of St. Croix, ete.,’ : 
Het ’s “Ueber d. Weib. Baten a. “oonit. My 

Elatine, American species ‘oat bia ee 
Electric light, effect on plan 
leocharis dispar, Al. 3; mony Paid HL *e7 

a “Oaselininne with ‘opposite 

0, 70; Gee gie x. 258 
Embryo 86, | development of, v. 105; of - 
fin! Miss Re ay 

ve Svines of U. 
‘*Tsoetes,”’ vii. 52; ‘‘ Noteson A 

44; oa U.:8.,” 1. 4 il. 4; ie 

nus,”’ vy. “ Synopsi sis of Am. firs, 

Engler, A., ix. 1 : 
Entyloma, arinaet mo ger Bo dase oh compo of, 

j 
‘ iii, 2 275: Lobetiz, viii viii. 275, 3: 

starum, Wl 2 975, 318; Physalidis, = 

Epidendrus uum cochleatum in U. Ee vii. 144 

Picea aie aa ea repens, double, 
Epi pigea rope angustifolium, on burnt area, 

Bpipactis La edn var., in N. Y., iv. 206, 

h Vi niana, parasitism of, vii. 11, 
se ra history of, viii. oe teed 

nee as laboratory a 

viii. “Ut 78; rlega turn, in ae vii. 76 
Brechthites in 1 Wis & og ; ee" 

‘murus, dry in, 
Beleenis ag he fertile ana Lopeat vii. 

Eriochioa, notes on, ix. nopsis of, ix. 
Lemmoni, ix! ios (pe te) iii, 184 

Briodictyon, illustrating evolution, Vil. 

m, vii, Be Lobbii, vil. 33 

E 
Erythea a ae “ree 2 

E Eeytheine ae a dendron, iit. 4 thrina coralloden 
Cepthrontons albidum, yariations in, 

ledons . with two-parted cotyl 
oe * 200. a lifo rule, duration of, vi 286, 

forms 6 vi 2 

ii, 115, 

ealyp ; f, vii. 18 hee 33; size of, 
Boal oy Se veideas on, iii. 29 
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Eupatorium, variation i iii. 14; 
ageratoides, variations in res, iif, ¥ 
foeniculaceum, v. 87; suaveolens, iii. 

i 
ora, Lil. 12: wu wea 

me rasia he ee polymorphie, ix. 115 
Evax acaulis, 
niger tae ns Teens 241; of flowers, 

eav 
Exe cresceners on she 
Exoas' of Rhus, 
Eextew-floral glands ‘of poplar, vi. 284 
‘Exud of moisture, vii. 163, viii. 262, 323; 

?) Aken viii. 163; by ovules of Conif 
ere, Vili. 163 

Fabronia mtg rita ii. 111 
Fairy rings, ii 
Fa 7, gt Gryptogamic flora of White mts.,”’ 

23; ‘*Gym rangia,”’ vi. 209 ; 
mpurities of drinking water,” 

« Marine alge,” vi. igs wa Notes 0: 

tobiograph i. of, 285, 
iv oa f, es 111; letter fev, iii. ry 

Meattion s ‘rie of Trinidad 121 
Ferns, - ical cell in mat au. x. 232; check 

ist of, viii. 262; at the centennial, " 49; 
de peulentae nt of rothal ue ; dis- 
pata tion fi . 8., Vil ae fos iting, 

dian na, . Sf ‘any pot jigs 61, 63 
duction in, x. 263; tree, vi. ‘069 
tality in, i. 134; of» aad! ‘vii. 96, 
160; of Arizona, yii.117; of Arkansas, Vv. 

Han 

bya 

York, vi. 248: of Betoake ey 
nidad, iii, 71, 89, v. 

Fertilization’ (see fotlinaton), vii. 71; in 
Angiosperms tS ee in panula 

erica plate) ; es Conifers, 
X. 330; oh ot As 144; of orchids, x. 

21; of Rhexia. yi. 256: Stas trasburger’s 
ory of, 0 s of Zostera, v. 14; of 

Festuca, d areatic character of leaves, x. 
388; Hackel’s monograph of, viii. 286; 
Myurus, in Mass., ix. 134; 
boek Scabrella, ii. 53; Thurberi, notes 
n, ii. 53 

Fibres, vegetable, synoptical table of, v. 

Fibro-vaseular bundles in dwarf shoots of 
Pec sylvestris, i 

bro- la ar systems 0 on leaves, iv. 246 
Fi and rifig, viii. 280 

Fee is antumnalis, vi, 263 
sh, in lectin or vill. 823 

ais i. 83, 97; encore i 

Fistulina hepatica, viii. 157 
Flacherie, x. 368 
Fla a angustifolia, iii, 
Flavor, effect of co ptiatons — on, v. 40; 

{nil inanee of — on, x. 367 
d., | Flies, decapitation o by Menteelia, iv. 

Flora, prea ks for different countries 
vi. of N. Am., history of, vii. 129; 

iii. v. 42, 137, 
; flora of i ¥ 8 AT ag 117, 182, 

aie ; luxu 
i ig ig 

Pp be iv. 227, 2 
257, X. 254; semi- tropical Beetes “3 i, 2, 

9, ty iv. - — sias of, ii. 583 W 
ter flora 

Flower, nate Ps - Pages viii. 215; relation 

of form positio 

pboget ag * = Anthess) change in time o 

Png! early, v- se 

or variations of, 

dt as 
Forests, Am: preservation of, ix. 

COs ct: air Re iv. 119; fires in, vii. ie 

viii. s, succession of, vii 

‘ceca: y. 141; notes 

) x 
ae spikes, ii, 60, iii. 14; of Plantago, ii. 

hae ae of excrescen gt 

F ig! en eae 154, 1 tany. Vv i 

Fossil fi Bt the globe, ix. 169; botanical 

resus eas z ew 

Fossi] plants, ii. 6b 1 116, vi. 21. vii. 14, vili. 
; of Greenl. d, ix. 115 ; numbers 

of, ix. 170; relative predominat 
of, ix. 171; sequence 0 

Fossombronia Cubana, i. 36; Macouni, 1, 36; 

Atii, i, 36 

Fournier, E, P. N., death of, ix. 196 

Fourquiera, morphology of thorns
 of, viii. 

ragar’ ica, flowers of, x. 309 

x ming ba ere duration ve iv. 140 
quest HO, 

ogy 0 

 areartan ms op 50 ii. 
Fries, Elias fii, 104; protection from, iti. 
Frost, effect of, 

Pra ¥: 
or eT; of Mag 
ay ng ie.73: tem 

ie, Peloarseg of Abies
 

— restivation of, vii in: nw
a pores 

Fuco rage res, 

bd mee ony ie ike 3 

Pumaren ¢ ea lotats of, x. 373 

naria Garon 
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Fungi, on Agarics, i ix, 179; emone 
nemorosa, v.77 injurious, of california 
X. 346; early, vil 40,003 aie index t o, 
vi 263: rest trees, mi 

ve nm grape 
aly, , eatalogne of, x. 

11; of Kentucky, i vill. large, iii, 
104; of Maryl eo. V wae 200, 
As na ston changes 4 . viii. deat 

X. 387, 
species ee ‘it “34, 1%, Avi, ig: 216, 20, 

239, 2 
hs 

5, 226, vii. 43, 54, 135, 
Af : pier on, xX big. rasitic, viii 
229, protection of ovules from, viii 
358; study of, ix. 175, 180, . 375, 882; on 
salmo a, ix. 134, x. sexualty of, ix, 
143; 0 sponges, y viii. ‘B41; study re ii. 
104; useful and noxious, iv, 125; of Wis- 
consin, vy he 

Fungoid, =A mr the word, x. 341 

G 
Galactia gery iii. 
Coenes D arviflora, 4 Chicago, viii. 283 ; 

Galinn verum, yd Wt in, X. 386 Galls, v. 45; on Com m posite, a 310; de- 

Gar : 
Garberia fruticosa, os ant 
Ge chemin, internal cambium ring of, x. 

Genera plantarum, comparisons of, viii. bac rs crinita, white flo mrp vii. 1.159; lin nearis, in Mas: v. 220; 

_ 

j vi. 1 158, 257" 144, x. 254, 369; Bitandsing it. poy 
ideas Bt Gi 

161, 2M, vi 2: ee Wt Gtent sin, iii, : Gulf tates, int lants, ili, 42 Hlinois, iv. 210" rane 50, 71, vi. 159, 46, 74, Vii. 24 vy’ 08.186; ferns, vil. 65, 76: lichens. if; 77, iii. 25; fungi, “fy 274 i 76, 103 Indiana, i. 2. 6. 9, 12, 84, 38, 41, 48, 51, ii. 72, 83, vt i fii. 13° te iv 109, y oes ‘ 259, 280, vil. 3. 113, i 1 Tees, i. 2, 42, viii. 345, ix, ‘ek m7, 

Pete i, 38; grasses, i. _ in. neg - 
22097 Wie 26 Hi. 1182 : 

ii. , 114, 143, iii, 78,1 A 
243, vii. 85 . Vii. 73: fungi, vi. 275 
Jau aree Island, viii. 322 : K ii 

vii. 16 ; ferns, i. 11: Ken- 
tucky, 26, 44, 70 ; ferns, i li, ‘62; ‘fungi, 

ii " Renguelen 8 Islan i, ¥ de 
2t, 89; Aeoube Vv. 12, 24: Lou 
128 : Maine, vii. 77, "102 : Maryland, vii. 

19, 245 ete ymnosperms, a at my er 5, iit ae cota 
} v. 2. 

~ an 

ospe 
nessee, V. 2, 

26, 63; ‘fern: raey vil. 62: ei 210, 
BAe gee pd a le i Orne 

ais ge =! AN 

eS o 
+o 

fF — 
ae a 

=} TR oe < 
oy ES + Vix : hington Ter-’ iii. 72, MS i ” we ‘ ro Vir 

ii 136, iv. 181 nia, 
. 54, pe ap Leet 

63.2 of Lac 
vil. istletoe, bie 101 : 

nanthns ‘Crista- rife im f 

vii. 91; 

4 87; of garrhiza 
130; pan tors 25; of arasitic rag 
Vv. 38, 58; of font my relation to li rps 

178, relation to bacteria, x. 245; of spo 

x. 
- 43 
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- Glan 

INDEX TO 

vi. 204; of walnut, vii. 91; of Welwits- 
chia, vi. 231 

Gilia Kennedyji, it. 77,\92 
Githopsis, vii. 40 

of Ni wee ix. 66; of Pop on 
leaves, v Vili. 

a 
arian; yg 25, im ‘62 

oe in Aiecpeelek and Phanerogams, 
viii. 178 

Godetia, rudimen 
Godron, D ge 23 ath of, vii. 2 
Sonpbok I: death of, i 

— ila wiiianus ih 1: Pabslaulhs: 
hortii, viii. 1 

Goodale’: é "Physiological Boteny, ”? x, 248, 392 
Goodenough’s herbarium 
nat ap pu 

eB 

ntary coma of, v. 95 

non, towering of, vi. 
iy ir rado, v 

radle’s ‘ ctevin and dag hee ‘theory, "viii.287 
Grating, hybrids, ii. 67; i 

ock, iv. 165: naar ji. 137, iii. 47 
Graminetun, Pi gaeck 8, 

anc ‘ot, Xx. 

beseen ns, 

pe-vine 
Bectephorane "relations of Leer ix. 168; 

festucaceum, new Pee fe yi 
Grasses, classification Ped vie rm difference in 

ae * Ree = rches anatomiques sur l’Ur- 

Gray, Asa, 5 . 889; address on botani- 
gal rete ya ix. 162; memorial vase, X. 

vita Me and North American botany, 

ng at ae ee p Oe ae 
3g 119, iii. vii. eat wi 
15, x. 250 rs 
Flora,’ ix, 202: ** 
archeology,” iii. 102: u 
ny vans oy ae 

Gras" 8 Pati aoe or “tii. 26 
— nical excursion in, iii. 24 

geography 40 far 

tical Flora of N. 

+ pond 
Greeniaud, aioe of, vii. 27; fossil plants in, 

Grész, J., death of, x 
Grimmia oath Citi 09; subineurva, iii,31 
Grindelia cuneifolia, mi 256; hirsutula, 

Vili. 256; nuda, iii. 50; ro , Vili. 256 
Grinnell Land, timber of, iv. 215 
Grinewegen, J. C., deat $x. 1 
Growing point, viii. 229; of fern leaf, x. 232 
Growth, and acid solutions, x ; appara- 

easu aaa _ atmos- 
poetic pressure Vili. 300 rgy 0 
ong ee yap = 705 Bs Envslyptus glob- 

us, iii, 29 , Lif, 100, iv. 113, 163, 
i 8: cad f 

speciosa, ix. 74; secon 
nh grains, vi. 244; of trees, V. 

. 281, 286, 338, ix. 15, 64; 
. viii. 163; cork between, -p 

early exogens, ili. 7 

iii, $8, 91 

tae doeghet Osis 
aaa bacteria, x. 310 Gum 

Gralsue tivialls i - 
Gymnogramme hispida, vi. _ 

xi 
Pete Nd speciosum, iv. 217 

H 

pos co a spurless, viii. 294; drevifotia, 
18 ; Garberi, v. 135, 144; peramcena, 

ucuecnea v. 203 
gree, pion EN ‘function ws ar 250, of 

mphea and Nuphar, of Ly von 
x i Glthago, iv iv. 167; on roles of Cam 

X. 350; use o of, vi. 1 52 
ag ihn, Heats od, Vii. 126; sketch of, ix.59 

8 
Hamamelis, discha e of 9 eA 125, 137 
pees i * Louis — ” 

, E., death of, vii. 5 
Hane books for tourists, ws 
Harvard park ioe! botan ny uk viii. 205; 

at, » Mili 215, a ix. er 
ora. 

wiek plants,” 

~~ _ development in fis. of Phytelephas, vi. 
diant, — on growth, viii. 340; 

pueden we O 8eXes, 
eoma graveolens, it 10 
r, Oswald, de: nig of, viii, 340 

Hoimin salicifolia, 
He gonrove hie clelstogamous species, Vv. 885 

, oon fertilization in, ix. 158; 
retraction of an 

on h 
H elias, nak 

Hellotopist ge 5, Vil. 46; * Helianthi, 

, ews te "Mucor, x 

He fait ium Lea venworthil, 1 iii. 11; tenel- 
Jum, iii. 

Helonias bullata, in Northern N, Jersey, ix. 

H coal Kelloggii, viii. 257 ; lnzulefolia, 

emi 257; Wrightil viii. 204 

vil. 18; list of, vii. 19; 
es of, i. 

xX. 230; of Darian: 
903 = oe sey “ "331; of Dr. Engel- 
mann ries, of E. F vii. 50; of 

de 

i i 
tx. 13; . P. Schimper, v. 86; 

ii 874; of A. Wood, ix.14 ews states pote a plants of, iii. 42 
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Herrick’s ‘‘ Chapters on Livy life,’ x. 378 
Hervey’s slides of algze, v 
L enipe ome dimorphism in, viii. 209 
Heterocen roseu i148 
ierarceviaan bject o of 
Heterecism, obje in m Clason, ii. 65, 82; in 

Planta bon gg are 
Hibernacu of A » Vili. 

Hibiscus ec ccineus, n. var., iii. 3; Moscheu- 
tos, i. 7, vi. 258,=H. eeua viit 244, ix. 147 

Hickories, mortality among, iii, 22 
Hickory-nuts, blighted, viii. og 
Hi i varation in, ii a0 sas 

; aurantiacum, 
vii. 7; carneum 

Higless' 8 Mp Crystals in plants, * vw. 151 
mrad A ms, vi. 294; of 

rd contami, ae in, x. 341 
Horticulturist names, v. 133 
Loh spending vil vii. 34; strigosa, vii. 34; 

Torre: 
gh, F. B. 372 

House. lants, Hygiene ‘of, ii. 75, v. 
Hucke n Missou ri, ti 4 

; _be- 
"247; 

Ley corn and peas, x. 

leas ‘viii, 157 
ense, iii, 10 
agg 

n Hibiscus he gra ag “vill 
ston #s 123 

Hybridization, ix: 20: 
0 r 

Hydnum, list ties 
Hydranthelium 
Hydrodictyon, viii. 
Hydrotropism, show by Mucor, x. 426 Hygiene eo ouse hat Hy 75, v. 80 H phila | vibra er iii 
vi icity an a aciailis bnvicant, 

Hymenochwte mult nulosa, 
Hymenvis i Lychni vii. 54 — 
Hypericu einaniivdia., x. 374; Japoni- cu 1 
Hypnum Brandegei, jy Caloontense, 1 
a i, olonadenee, oe 1 ; Donnell it, - 162; exannu atum, ee ie ii. 143: Jamesii, ii. 142: Royer, tii. 31: 
synonymy of, ii. 143 Vactilans, 

n Vi. 220 

eee ; lichens Of: ii. pa iii, lants of, 

, india. cna post v. 85. ot, demon nstrating movements of 
of plants, vi. 156, 

mparative view of flora, y Sy ison? eh Arg Of, 2,6: 9, 12, 18, * Ae 34 ts , 41 51, fi, 61, 72, 83, 145, iii. 
Vv. 94, vi. 259, 230, vii. 1 ai iv - Sean oF, 1, 42, v. 69, viii gl 9 nme 

= Pius Isoetes of, iii.1; plants of, 

65, 70, 74 
Indigenous plants, protect x. 115 

Inflorescence, ndvenatious, "of i ae Hl 

55, x. 334; none oF v4 a 

Insectivorous Pee * oe 99, 215, 

v. 138, 148, Mee on ae 

inieels and plants a 39, 93, vi. 193, 

242, 256, 257, 282, ORs, "i 24, viii. 171, 191, 
208, 2é 245, 280, 284, 286, 295 296, 301, 3 

320, 301° 339) ix.’11, 81, 99, 113, 135, 157, ye 
75. 

Tien? floras Hemsley 0 
Int Se Plants, Vidas vin on ast, 

dim yger iii. ive Calon 

ii . n'Guif “sigs : es, iii. 42 

Rhode "hue —e 216; in exas 

Tntepneoep tien ¥ 3. apposition, vill lis, 230; 
PI oxo growt ister ch grains, V. 

e-green, 
lowa, er of vil 73, 85; forests of, iii. 104; 

iants of, li. 73, 105, 107, 114, 143, iii, 78, 

Iowa Agricultural College, laboratory at, X. 

pomcea, germinesien of, ¥. 87 

Iris wanted, ii. 1 
Isoetes ra 

of eoerane csr iii. 1; synopsis of 
ii. 53; Budleri, iii. 1: lacustris, pk 

vi. 228, Fig roduction of, vi. 229;- 

lachesaeta carinata, iii. 18 
Italy, catalogue of io x. 811 
Tveets Kingil, vil 

Ivory palm, vi 

J 

Jackson’s ‘‘ Flora Worcester co., Mass.,”” vill. 

Jackson's “ Guide to literature of Botany,” 

plants,” 
176; ‘Flora of Cincinnati,” vi. a 

“Ge phical distribution, | vi. hg 
‘Revision of U. 8. Clematis, 

es, Thos, P., death of, vii. 37 

oo ase n Island, pan of, viii, 322 
- apan, ses in, ii, 105 

Jardin des Plantes, director of, viii. 285, ix. 

asminium, variations in, vii. 64 ; 

jemoenie "diphylla, effect of cultivation, 

90 Jesup’s “ Flora of Hanover, N. H,,” vil. 
mes n otices of, Am. Jour, of ae | 

fad 
_ ~~ 

wx 

_ = a a 

100, orr. Bot. Club, i. 51, ii. 72, 7 1, 1 

176, v. 32, 45, 60, 79, vi. 167, 179, 191, 0° 
231, vii. 65; ‘Bot. Monaisschrith, _ 

x *e 135, ang Myo7, 430; Field and 
ix. 35, 181, x. ei 

Hr i. 6i, ii, 67, 72, 92, 108, 116, 140, 

; Gardeners’ ‘Monthly, ii. 6
7, 72, 100, 
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108, 116, 140, 147, iii. 28, vi. 167, 257, vii. | Larssen, L. M., death of, ix. 178 

78: Grevillea, iv. 221; Hedwigia, xX. 282; | Larvae Yh Darlingtonia, iii. 70 

ome and School, i.:1, ii. 72; Vick’s Ml. Late-bloo: owers, iii. 38 

o. Magazine. vi. 1673 Index to Periodi- | Lathy “tig oe ahoiroaat flower of, vii. 

t., ¥. 93; 00 irnal Botany, iv. 140, 112 

91 , 269, 281, viii 

Monthly, vii. "437: Science, vil, 19 194; Sci- 

ence (Michels), v. 94; Sci e Gossi 

(Hardwicke), vi. 191; Salen e News iil. 

103; Science Observer Boa 28 ; Adj | 

te steven Tal. oe, a ¢ » 983 

Ti neediest ge i 

Jglans, "aichownnt ology 
bud-seales, vii. 40; schierea, rTatehor. 

my in, iv. 287; nigra, a large, iii. 24 

an 2st 3 iii. a; Contiientabis 

e 
pantvers. A ‘American, 4 ili. is : 
Funiperus occidentalis, vii. 34, in Colorado, 

J cae amine iii. 5 

Just, Dr., x. 245 

Kalmia latifolia, some large trunks, i 

Kansas, Academy of eat Trans. Oe 

643 ferns of, i. 1 i. 120; ee ol, iL 

y, ferns 
on 8 plants of, v. 44, 70. 

len Island, some plants from, v. 12, 

rane,” x. 3183 

t, Miss E. B., marriage of, x. 372 

of 8. Indiana, i. 41 

“eth Gee vii. 6 
e, E., 

Koln wut a of, ix. 31 
Korber, Geo., death of, x. 371 

L 

, vii. 

nois Universit ie 

x 395 

versity A noe ie ge x; 
Bg! U a ag 

| oe en es 400 ; of aba 
ped of Wisconsin, ng "403; of Wabash 

= 
Lacie J iatix ~— 157; Indigo, viii. 

156; insulcus, : 7; rg a My 202 
Lactuca, pole arity in ny Ax. iy 

Landerer, x. oecath of: 3 of” x. 
Larches injured by larvee, 122 

a vessels, structure and develop- 
ment ay 

Lavallée, A. death of, ix. 112; sketch of, ix.112 
pede viii. 25 

nd Berkeley’ s ‘Fungi of Cincinnati,” 

viii. 164 
Leayenworthia, revision of, v. 25, el = et 

kansas and Missou ri, vi. 230; 

26; Michauxii, v. 6, ‘in iene, fil. "oa: 

stylosa, dang v. 26 
plants, vii. 67; arrange 

; expulsion of water 

joeeation of agra’ ve f. 107 “tion 

vii. 144; of h 

aeh, Sg set of, x Se aa 

Snifolloiate, of ai ean “AL "148; va- 

chee ttn ere ea t olia, V 

ted E. sketch of, vit 197 
; speciosa, iii, 34 

of, vii. 49 
um minose, ec roasts of, ii. 133 

Hildebrandi, i. 

lee, we i ssordata, 1. 38; B
av- 

CT vein of the Pacific Coast,”’ 

Lemn fn il ggg of, v. 152 

ticels, function 0: 

peered mpestre, in introduced, v. 14; in- 

mawatn m, new var., Vi. 157 

Lepto 
v. 33 

per chum i homomallum, ae var., iv.150
 

Lanpotes * striata, iii. A Ta] id ego in 

— states, iii. 42; violacea, fungus 
. hia ants,” on 28; 

Lesqué ereux’s fossil fu Preokds,” tasceenee © - ossil Tuc es’. “Spescription of of ssioaiphe pe arm: *‘ Mosses of North 
Boe. bie ~~ m ontanum, dissemination of 

ence on vege i 

exhalation of ozone, 

n plants, ¥ 
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Lilium, monograph of, viii, 161; Canadense, 

vi 245 Bisdy by nto 265 eho. 
8, IV. 

Sean variation — 

Lindera. , morphology of buds, viii. 241 

Lindsay, W. L., dea i. 52 

Linhar’s 6 Fine Ht re TEC TT 
eatin gerd oe vii. 112 

Ti. 178; humile, vi. nb 
: exican aon ai 

Lithospermum, supposed dimorphism in, 

SO; bei 7 n, iv. 168; Cobrense, + 

157; viride, 

Littorella lactnttie, in Nghe Brunswick, x. 

386; in No va Sco otia, Vv 

eee s ‘ Drugs and Medicines of N. Am.,”’ 

idieta & hybrid, iii. 6: variation in, ix 

bad Perpana.=t iii. Floridana, iii. 

reiowersa erow-ferthization +, av. 124° 

bs, 99 35, te-flowered, i. 
5 Boke sis, “iii. 9 

pe 
reciti Variation { a lg 242 

Tue rssen, Chris 
Lyehnis Glthago, 5 es ae 167 

yco rdon ostii, iv. 139; j Pachydermum, 
Oh edicellatum in N. bee 

vole Pag nuum 411, 21: iccdaeia, sa 

iivatmeshia »thyrsftorn, new station, vi. 246 
Lythracez of U. S., Key to genera o of, x . 269; 

revision of, x. 269 (ol ae: 
Lythrum, K s 1, ms 218 * BL _x 

215: Wp aise f- aa at vere x. 275; 
Hyssopifolia, Viii. 255, 274; lanceola- 
ag x. 274; lineare, x. O74 ovalifolium, 

. 274 ; Salicaria, x. 276; Vuln raria, x. 

-M 

“Macloskie’s ‘‘ Elementary Botany,” ix. 67 
Maclura, morphology of thorns, viii. 241, 

Macoun’s ‘‘ Catalogue of Canadian plants,”’ 
ii. x, 

mere «& Burgess’ ¥¢ oe Filicinez”’, 

iii. 162 
theca viii. 

F Veeemteied: viii. 

Pah acuminata, i. 44; ndiflora, pe- 
Hove of flowering, Vi. asm sige 

e, viii. 32 
M rnin £4 eestivation of, eg 173; protection 
eh 

Maize, lowest germination of, x. 259 
Maltotinetion: vig eee of, x . 388 
apt parviflora, 

trum a pace ial yon is 
3 vin Illinois, vii. 24 : pocistete geben! 
us properties s of, iv, oy, y. 11,16; spica- 

mh g emb ‘0 of, v. 88; i the’ ge vil 250 excessive bloom 

us rotu a, vi. 212 
Marchantia, stomata of, x. 
Marriage of bo a ae 
Marsilea, se hee if, vi X Organs 0 {i. 323; mac 

as forage plant, x. 231; ancinate, Lt at "ot 

Mersndele s ‘‘Notes on Bartram oak,” y. 
rh yee variations in Castanea, de 

Martynia roboscidea, Rye ii. 66, 
penal ve Re. iges Be ii. 

aryla angi, 
be 208 

Logue 23, vi. 200, 
10 ; ipa ci ice tre vi. Ma 

Maaeaphias setts Ls ale Soc., eran . iii. 48 

Meastirement of growth, vi. 172; of trees, 

Medal to Dr. Go bi, i 
Media for developing “poten: -tubes, vii. 138 

Medicinal Unni California, iii. 86; prop- 

erties amaica yr : : 

Meehan’s «Native flowers and ferns,’’ iii., 

80; ‘ erie of high mow untains,’1 

y.1 
Megarthiza, germination of, ii. 130; roots 

fe) 
Melampsora Crotonis, ‘ix, 189 2 

Melampyrum Americanum, variations in, 

2 aT 

Melanconium Typhx 
<vlanoteninte bgp Mo vii. 83 

Melantbi re be i um in Mo., iv. 1932, 24 
Melica Hallii 
Melicze syno] Ming of, x. 
Memorial of arwin, Sg 05, 

Menominee iron regio n, din of, x. 208, 

262 
abe Floridana, iii. 5; ornata, flies be- 

eaded by, iv. 213 ' 

Menyanthes trifoliata, second blooming 01, 

Merulius rab us, vii. 44; sulcatus, iy. 138 
Mesembrianthemum, change in spelling, ¥- 

Metallic oxides, effect on plants, vii. 79 
Micellar Fg ce a viii. 173, 230 181 

Michau ndre — teh ee ae 139, Mes i 
Michigan, gh ‘of, ps ’ 

He iv. 176, V4 76, 90, 9 1359, ii. 106 
viii 

Michighs: Agvicuitaral’ Calleg®: laboratory 
of, 

Michigan University, laboratory of x. 402 
Micrococcus in caterpillars, vii 

Micrometers, vi. 195, x 
Microphytes, resistance to cold, x, 388 or 

Microscopes, American, ix. 197; fot bod es 

eal work, vi. 193; chea 

x. 373; large and small, vii. nei er tif 
x. 410; i 8. ig poratories, X. 995,409 

icroscopists, V ua 

Microtomes, x al 

cas or vill. Sb "uae 9 vii. 42 » vill, 900, 1 

stated mgs Mills) aeh’s 2 Meet nal p’ * b 

Mimoser, em f, vii. 71; polyem 

Mi ee in, vil. oe . 141 mulastrum, new . 
Mimulus dentatus, Ute 712; Mohavensis, ix 

) Xe BBL Minerals, insoluble amount in grit etin of, 
Minneso nag Bees = Science, 

ili. Bory ey, Ce) og : 
Misisstopl, me shag i. 43, 74, 79 138, 
masa oa ferns ee f, ii, iv. 18; ane oi vil 3, 

‘anlaiiods ‘in, ik ae 

berry in, iii. 2 
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Mistletoe, vii. 21; development of flower 
al eo fruit, ix. 94; flowering of, vi. 271; 
Dy x. 102; "parasitic on itself, iii. 

: pita ok ii. 116, ix. 101 
Mitel Giphylla, notes on, viii. 296; stipules 

Mois oe onthe vi. 204 
Monanthochloe Loony rg in Calif., vi. 225 
Monarda a, i1i.75 

Morgan's ‘‘ Mycologic Flora,” viii. 231, 263, 
ix. 202 

nm oe i) A 
a 

109, 
of Ohio, | i oe eevee naw to U.S 

Ady ular system of, ix. 30; of Vane. 

. 75 
Mounting, x. 413; of double-stained objects, 

iv. ps media for, v. 29, vi. 194, vii. 138; 

mode of, v. 27; objects, v. 27, V 
Movomerte, ‘is Asplen um, V. 27, "3: ’ of cilia, 

os onstration of, ix. 197; | nyetotro ropic, 
use of, 2; relatio 8, Vi- 

Mucor, as a laboratory plant, x. . 
Mueller, Hermann, death of, a 
Mueller’s ‘* Plants ‘of N. W. Australia,” vi. 

; elect ari wae plants, sf 

=. 
een oe Le er iii. 18; ee ae 

Myrsiphyllum, catty lish 
gsaoe eo 1follection a d Preservation |S 

e of, x. 
tao fy hy Or, werk classification nat, 

N 

Nabalus Roanensis, v. 155, vi. 195 
Naiadacex, notes on, x. 254 
Naias flexilis, x. 255,’ new var., X- a cyclo- 

sis in, _ ng major, new var., X. 255; 

Nentucket i ap o~ v. 140 
us Canariensis, v. 

Nast Sera ahearan ig in of, x. 368; la- 
— i in water, vi. 264 : leaf prolonga- 

on 
Native ee see Indigenous 

Nebraska University, botany at, x. 282; la- 
boratory at, x. 404 

Neckera Floridana, iv. 152; Ludovieie, iv, 161 
Necrol ae eg Nid. aa 

L'AbbS, ix vicher, C pS Me 282; 
Austin, c By ny. 61, vii. a; Buttons, J. 

i) 
g2'8 
sey 

By: ms 
78 

Boiss 429; Braun 

A,, ii. 120; Ray 3B, “ix, 82; Cald- 
esi, L., ix. 178; ne ‘John, v. oS EL 

ton, G. WY: . Cope land, 

75; Curry, F., vi. , Chas,, 
Vii. 51,62: Decaisne, doseply 49, §2; 
Delponte, 3. im fickle G 3., Vii. 
89; Dbl, J. C., x. 297; Duval- Jouve, J.. 
ix. 14; Engelmann, Geo., ix. 52; Fend- 
ler, A., ix. 111; Fournier, E. PN, mS 

vil tb: ach, F F. By ver James, 
T. P., vii. 37, es ‘Korver, G «Wis zs eon 

Landere ‘a: a 5 Sg L. M 
178; La wide & : Leggett. Wa win: 

H., vii. 49, 52; Lindeay,'W 
ead, 8. B., v. 150, vii. 52; Miucler, ier 

mann, viii 320; ; Munro, Ge 
52; Nitschke, Th , ix. 30; Park big - 

viii. 321; Pedicino, N. A 14; Per- 

52 Schwann. T., vii. ne Tulasne, C 

ix. 197; Waldheim, A he 180; Wat- 

son, H. C vi. eg Wood, a Vic 168, vii. 

as., X 

Nectar me ee s, on Seren viii. 339; of Popu- 

v 
Needles dissectin ok 44h 

Negun erro te bud scales, viii. 240 

Neillia “opal ja, Vi ; Torreyi, Vv. 7 16 

Nelum og ar in Illinois, iii. 100; "in 

Mic Sie . 18, Hi. 18; in New Jersey y, 

Nepenthes, morphol ogy of eo 9 vi, 282, 

i. 286; size of pitcher, iv. 1 

Bn Gle choma, v bode pom in, ce 41, ii.118 
Nerium roseum, f, vii. 

Nesea lon migipes x me: S eiatiata, with 

alternate eaves, Vi vi. 274 

Nevada, forests of, iv. 187 

New cai botanical features of, x. 366 

w Ham pshire, p lants of, vii. 108, vil, 157 

eg por ge lants of, iii. 81; numbe 

orado, 

ture, ii. 122, 1 40, iii. 39, 61, i 

Nomencle al, ix. 154; teekees in, ii it 79, ety 

yr (treet), iv. 193, 210, v. 63, uh ‘4, 

vie 1, 3, 37, 48, 101, 102, viil. sas 28 
~ A a 

f ” 308, ix. 16, grog ) 6 it Be unl 8 Cla ea 
North American flora, distribution of, iii- 

94, iv. 

Nort bs Hg pene 
of, V. x. 384 

a dealbata, vi. 301, in n Aransas, ¥. 

hee ke Kansas. ii. 120; Grayi, v. 79; 

“_ 
Nov: a, f, 

-nucleus, 
Nucleolo-ns tt netion of, viii. 174; in Phyco- 

: Cary a morpho f, ix. 84 

Nymphs s and Suphar, r internal hairs 
0! 

‘odorata, diss ee ation of ide. 
vi. Bo in Ohio, fi. 1 
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Nympheacee, distribution in Arkansas, v. 

139 

O 

Oaks, Bartram, autumn color of, vii. 10; 
black, i. 8 grown Pnsciograd vill 242; 
ned id, of Ind { Mis- 

i, 9; of Tex Bee rom 2 te in United 
Stated, i. 43, mt i ‘variations in leaves 

j. 46; white, i. 43 
guserinion hiauve keenness of, ix. 133 

alis, i. 7; of Orchis specta tabilis,. aio 
Phallus, y. 8, 201; of Pielea trifolinta, + yf 
cir bin ia pseudacaci a, iii. 87; of water, 

nother, and insects, viii. 319; speciosa, i. 
ii 

Ohio, ’Hepati eee of, i. 22; mosses of, i. 12; 
lants of, iv. 2:9, vii. <o report of Agric. 
xp. Station, oe te 

Olney’s herbariu um, 
Onagracee, stipul eat 
Onoclea, developme cat ~y Prothaltium,- a 

357; germination of spores, x. 355; 
go fe amy of peuthadiines, + _ 

ion in as Me i. 46; Struth- 
iopteris, “erystals i a! 

Ooclinium rigidum 
Coronas of Cystoptis i io Capseta, ix. 194 
pit dew of os ra ii. 
oe oat 20, notes on, 

valgatum, in " Alabiee. vii. 96, in 
Tice 

Crags Bleus-Indica, abnormal fruit of, 
rE iii. 47; vulgaris and 

s 

Satine aii, i 
sehr oe = hibition of, x. 312; fertilization 

Oregon, torest fires in, viii. 176; sses 
i. 126; notes on arboreous an suffruti- 
aes flo ii. 85, 93; plants of, i. 35 

Organs of plants, morpho , 1x: 8 

‘pus purpure sel 198 
Me aiteaaken, var, vii. 86 

cy hoe aoa la ii. 8 
Ottawa noeoiee 1 el, vit. 34 
Ova i Ce a protection a “fang, nor Ph 

appearance of i appear- 360; 
ance of in FB At pi in relat on to 
perianth, x. 360; inferior, development, 

Ovules, integuments, homology of, viii. 179; 
number of oc Seale of Thuja, vi. 267; of 
Coniferze. 39, 104 

Oxalis stricta, ‘aiitions i, a 121 
Oxygen, and oo oe eae ; and proto- 

pounce 
xytheca een dendroiden Vii. ¢ as 
ee exhalation of by odorous plants, x. 

: 
Pachys eae Canbyi, a ae for, i. 33 

pe s Irmisehiee, i 
ology, see 

Palatoxia Fea vi, fi ronan Bos Bot Palisade tissue, effect of sunlight on, viii. 
Palmer's IF ech ny of ag 1 ile ¢ Palmetto, description of, i nats 

| pile of California, x. 262 ; development of 

heat in flowering, vi. 243 

vig aes jii.17; crassiflorum, 

Pa 3 § 
j Vike oy am- Pastocie, number species fay of s 

lectens, So ots littorale, iv. "106, 1 

fm : paspaloides, iii. 19: pros- 

94 ue nguinale, ergot tin, vii. 

| gr owth 
Parishella Californica, vii 

Parker, Sg cog F., death of, “viii. 321 

Pa oti a se taph ix. 52 tag sete taphylos,”’ } 

Part enogenesis, occurrence of in fungi, 

ix. 146 
Partridge berries, Prslge ig ig iv. nape i 

aspalum, synopsis 0 ur 

54, 81 oo fe Jot de marl iii. io: , tri
stachyum, 

a i acridity of, ix. 77 

| Rae sativa, _polzoning from, x. 386; 
eatht sare us, V. 

Pat taint rson’s ‘‘ ¢ ‘heck: list, ? vi, 51, 208 

i — 11,2 ito 

axillus hirsutus, iv. 

each, fission A sears s, :Y. aa; Pn 0 
earpels in, vil A. yellows of, 1X. 

Pear, bight, x. 149, ove eria cause 

of, x stone “sails of, vi 

Pébrina, room 
iii. 102, viii. 360, gees annual Reports,” dy, 175 

He Lycoperdon of U.S., 

Seeley OI Pe ; 
Pedicularis Canadensis, candiee flowers in 

iv. 166; Fur Vv 

Pelargonium, protandry in, viii. 160 
Pelleea aeoninn. pee vi. 197; Wrightiana, 

Peltandra undulata, vi. 219; Virginica, vie 

Penhallow’s Rina Histology,” viii. 
ver 

um —- 

a S eal & 
aa 

x. 280 

University, 

s vill, 258 H i 56 
or 0 

os 1218; pinifolius, 

m, vii 56 4 

Periodicity 0) Sebati, ¥ vili, 294 b a 

., death f 

ko RD % S 22 

* But ite bit ®, viii. 330; 

cariee viii. 8 a
 vill 

Geranii, viii. beh 
- " 

13 ee 
lee aaa, "viii. 332; e

ne 

viii. , ix. 88; x, 88; Lina nariz Gye 

h. fa viil. 

v viii, 3153 nivea, viii. *1l, jx. 40; 
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Span v ili. 310 

#, Vill. 328; viticol 
, in Europe, vii. 30, er- 

mination of See ee ix: 30, in United 

ere Vii. 42, 300, on wild grapes, 

rs life history of, vi = “ge me 

curious conidiospores of, 

Inited 
cation o viii. ration of, 

viii. 305, 327, genera of, viii. 3 

Perularia bbc 27 ns, V. 63 
diseremort ne liosus, range in Ill., iv, 239; 

Petals, ls morphiagy of of, A 193, 214 

Pez ee ascospores, 

:epongios 
Phaeidium arsum, 
ar i a ; duplicatus, v 

mpudicus, vi. 300 : 

bgatus, ¥. Bay, 258 
Buncmecerr number of species of, viii. 247 
Phaseot latifolius, i nm 118 

Yiceee ¢ “btatrata, v. 38; color vy. 34 

Phoradendron flavescens, ig zt egg a 

eo gree May” x. 94; hos 

11 of, ix. 10. y 

Phosphorescence c ‘plants, 

mic phy, 
‘conned of protoplasin 323 

142: on tubers, vii. 148 

diflora in 

Physianthns, en trap ng mo 
Physiology, of plants, V V3 rel (iskoees: 

vi. 182; Sachs’ ‘‘ Vo a oo eg viii. 321 

laid 0 tegia Virginiana , vil. 8 

pigdog pe eee of heat in flow- 
ers of, vi. 248 

Phytolacca deeandra, a prolific, v 

Phytophthora, viii. a po wie Re “vi. 309, 
sclerotia we ix, 3 

nia lee. iii. 3 
Pieris echioides, ig 94 
pees see 

€a pilosa, eystoliths | in, vii. 36; poms: 
cystoliths in, vii. 10, for histology, vi 

Pileolaria effusa, vii. 55 
Pilotrichum rae al in Fla., ii. 98 
Pine, opening of cones of, ii. 125; effects of 

moisture on w of, viii. 281; white, 
gin of in Mich., 38 

Pinns, vitality of seeds, A, 68 ; albi- 
hte 

; Torreyana, reservation of, ix. 30 

Piscidia erythrina, rhedicinal properties of, 

Planchon, Prof., x. 297 

of 

ition 8 to is ‘87. clanet- 

306, en 

vi. 217; eer nativ- 

vii. 1 
188; eo detecting 

"Mich., v. 90; pubes- 

dese te cordata, Nevercawerp ian. n, 

lanceolata, adept sh hg s' cat iL 

iW, win Ae yt alge forking 

— 35, of "ome sine ae ili. 

4 penis. ee ‘new vars “ 

gel, distinguished from’ wy iL 4, 

Plan tain, two wayside, iii. 41 

patap eat in Penn., Hi. 99 

nt food, a hee ‘tor eevee ix. 99 

oe 

Plasti ia, viii. 29 

Pla poamortgcha brachiate . blooming, v. 63 

Platanu sa, Vil. 

1 bias 

Plumule, lett rhage > v. 88; of ow 

rhiza, reine: of, ii. 182 
nea noteton eg 297; Bolan deri, vii. 32; 

pulchella, vii. 32; peas 

or, Wy. 

Poisonous plants, v. 11, 16, 17, 127, vi. 168, vii. 

26; Astragalus re s mollissimus, iii. Pal vii. 

76, ix. 180; Cicuta aculata = 

Fungi, viii. 300, 63; Crotolari * ¢ 

ro ix. 198 Grasses, iii. 8; min 

ji. 133 lvastrum, iv. 247, Ae 

Monotropa, uniflora, iii. 3%, 53, 79; Pas- 
tinaca x. 386 Rivulari, viii, 294; - 
thium whe 

Polarity cal A ntoedl engine ix. 
147, x. 310 

ae um flavulum, vi, 217 

len, of Cléethra, v. 105; ge ae of, 

x. 330; germination of, x. 361, hom- 

ology of, X. 829: nuclei of, x. 329, 351; 

showers of, iv. 154; staining, x. ; 

tubes, x. 215, 229, development of, vii- 

138, penetration of stigmas, x. 

Pollination, v. 24, 64. og 94, , 256, 

vii. 2, 

Polyembryon¥, in en,
 vii. 71; in Tri- 

oliu 

Pol a Rugelii, iii. 4 

posta ee eon in Populus, iii. 51 

Ac nanan with salverf
orm — ii. 64; 

ibium, ire tanning, i. 

cilinode, Feder Se at tip, 

adensis, yar. discoidea, ii. 64 
Fla. ies, iv. Ady 

Mai 

Poiyirichum brachs phylum
, ny of, 

ope f, iii. 70 

rutescens, Vi. 236 
Porculace on pa ical ‘pecimen

s, y. 32, vii. 

re os committ es 
a 292: report of 

mittee 0 m, ix. 159, $64; resolutions 

ae are 
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a cies in Robbins’ herb. iv. 192; 
rel aparus, Vv. 51; Hilti, 390 ; Itli- 
noensis, vy. 50, Vii. 86: lates rade We. O15 
marinus, v. 52, vi. 261: pra icus, v.50: 
Niagarensis, v. 52, vi. ie paucifiorus, 
vi. 261, viii. 187, new tongs 254; perfol 
iatus, vi oe lu | new var., v. dl, 
mg A pong A z 89; zosteraceus, 

tilde hydrate bottle, x 
ae disease of, x Pota 2 Eee 

cote pris vil, 188, 208 ; pierced 
on 100, iv 

buhmtde: ix.177. 
Pouls = fe Botanische PRR viii. 

+ Ros oanensis, Vi. 
nti © cease of freien by fungi,”’ 

nD plants with carbon bisulphide, 

Pressure in making gs 
Primula ee stric 

odies of, 
— antiscorbutica, in Kerguelen Is- 

V. 12, 24, 31, 49, 56 
Bringle 8 piants, ii, 1: 

on chlorophyll, v. 46, 53, vi. 219 
"150; De Candollean, Viii. 268, X. 

ecimens, i. 2 
omes and is 

Proliferation in cane aurea, v i.'243 
i ita 

murus, n Gerani Aho Past minaia alee vii. pe 
nium, viii. 160; ‘in Umbeliite ere, vii. “0, 

Prot ction from fros wie ii. ays a rp: apical cell of, x. 357; develop- nt of, X. 355 (plate): "ot Ophioglossa ona iv, 114; starch in, x 
Protogyny, in Asculus glabra, Vili. 245; in Erigenia, vii. 70, 90 parganium, vii, 

Pro’ it eat oe of, viii. 162; - Gautty of” vili. 823, i - 150, 246, 265 302, 
: sucthiods ‘of dem: trating, viii, ; movements of, spontaneous, eotiditions Of, Viii. 225; potentiality of, ix. tation OF, xX, 430; cowl %. vi, 0 9, 292: streaming 

on aye Ch fob pa 85; jit rnc and 

serotin na, “in market, x — rum, 
Psoralea ye ylla, zi dni of, viii. 23 

fe of spores, xi roy 

ot yi 

Par 

Spor 

Publication of new s ix, 33 uccinia, xwcidi rie of 4x. 130: 4 ns, i dike, hila, v ; Adoxa, x. 369; joer a is a id - 35 Mw set iy. 171 
2 Vit. a0) Brandegei, vii. 44; Calochorts Vi. 228 « hatanthe, ix. 191; 366 ; hila, iv, 127; Conoctinis’ Po ‘oot “Gayoph ti, vii. 56; graminis, ‘ix, 8h 885 _Grindeliz, iy. aga : Esteonpter: vi ; hysteriiformis, vi. 

276; hess iv. 218; _ Tonesii, vi. 226 5 
um i 

plu Vi. 
ee x 191 ; ty ix, 189 ; tenuis, 

, see Growing point 
purdue { Ouivecdian. "iaboratory my ¥ 403 
ursh, Frederick, sketch of, v 

Pruenal ids in Phye Be Bs *37 
Pyrus, vitality a seeds oh vii, 88, 89; Amer- 

icana, in Penn., ii. 8 

Q 
Quercus agrifolia, vii. 98; bicolo or, with 

Mihail, ‘ait 348; ” Yexana, vii. 2, rie 

Rabenhorst, ig 3 , death of, vi. 232, vii. 52 
Radula usira is 
Rah a hanean . sketch oh Eg 149, 177, 191 

Ri poses Beil dite, vi : 
Ranunentns, no no nm, Vil;.57; Calter 

i nthy, Vii ont multifi — 

. 90; repens, vii. 4 yx 3 

parce ing fog "viii! 2 
Rattan’s ‘‘ California hyd vii. 
Rau . Herv hfe ge" * Catalog 

a 

Rosntions of vegetable fibers, v 
Reagents, x. 412; bottle for, x. ‘a number 

Red-top, wild, ii. 126 
egel, 

Re chardt, “it. 1 ae moti = pepe a 
Re eproduction in fern 
Resins, use vt vii. Jecuinn. it cece 
ace intrimol a t vit gre Pint of 

50 
e of N. Am. 

Rhode Sans “iy me eS st ge eee 
Rhododendron Te ore c fer ad eee 

vit 282 vii. 1s: 
Rhus cotinoides, rediscovery of, 

Tox aceon te, tera, vi, for f pole 
iv. bac 
eccen mtriclty. of Da pith, aii. 47 large spect- 
mens, iv. 219, v_ 42, vili 

eer eae cartiie acea, vi. 263; Harveyi, 

disueee ey reese ix. 192, , 
iv. 171 tf 

Ribes leptant ‘hum, Posy of, vi. ‘a Men 
ziesii, viii. 204; m, Vi. 1 

Richardsonia pen a M3 
Riddell, J. L,s ketch of, vill. as 
Ridgw ways < Native trees of — lower W 
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Riedlia hirsuta, iii. 3; serrata, iii. 3 
Stns, viii, 594; fluitans S, poisonons, Viii. 

Roan mountain, summer On, v. 144 
Robinson’ s ‘‘Flora of Essex Co,,’’ vi. a 

“Orn name ental trees for Mass.,’’ vii, 

ormation on 
cuttin ngs, vi. 177; (inebone ot, vii. 144; 
Of Megarrhiza, ii, 145; Sach’s definition 
te) 

Root cap, a monocots. and dicots., 
Root hats rs of Adiantum, spiral Ricca, 

i 
Rootlets, aerial, of Ampelopsis, viii. 202 
Root epee eulti Ans of, v. 88 
we ree s of N. Am., x 

ation 
Du cine Hg vi. 237: fo 
nocarpa, Vi. 237; Nutkana,’ vi. "987 ; pisi- 
formis, vi. 237; spithamea, new var., vi. 

garden, pr rolification in, x. 214, varia- 
"on in, ix. 177 sah ix . 134 

snare te — x ; Mexicana, 3%; 27k: 

peice. 
Roth ox ware 
Rothrock! 8 *4 Botany S Whectes 8 od See ss iv. 

3 Aron Alaska mg ad 

i va on cruising,” 5 abe 4 
Roumegu cee 
ae inhabited by ants, X. 375 

pig ee with Suet ray a 

pa ae vil. 41, Meat variation, ii, 68, 

=< ere disk ower, ix. 98; triloba, ven- 
tion 

Rosstln i otto ee 7: cinnamomed, V 

oA a ee e "rubra, W745 ease ee: 

Rus, 1 Felation Of secidia, ix.198; of wheat, 

Rye, wild, ii, 126 

eae oe Ee in, er 294; chloroides, 
olor, 

i at: ” cordata 

eet ai scolor, 

25, vescen os rte Th es s 

Hookeria’ ana, vii 25; lan 

{oor ohn of Nuttall, x. D1: *pyrifotia, aot 
tala and its affini ties, vii. 25; 

td cog i 

Salvia Gnlaabarien: BS 17; occidentalis, iii. 

10, new var., iii. 1 

8 ns Oe 

us Canadensis, ‘morphology of buds, 

San de n, John, vi. 

Sanguinaria Canadensis, doubled, i. 34: 

three-flowered, v. 63 

Sap, demonstration of flow, ix, 65 
Sapi hreahiae ew 7 ey iii. 

Pe ‘ ia Tere, plate Ye 
erax, in salm 

Sare guinea, habit ‘ot, vill. Oss, ix. 2 
oven Sangent’s e Catalo eof trees,’’ v.60; 

on trees and tree planting,” iii. 48 

Sarracenia purpurea, vi. ja yariolaris, in- 
toxicating secretion 

assafras pete aesmbolens of bud 
unusual size of, ix. 100 

Satureia mde, if tft 
ussurea pe ma 

Saxifraga malveefolia, erie 255; umbrosa, 

Saxifragacer, stipules in, viii. 245, ix. 148 
Scandix oe eneris. oelf-terti e, vil. 71 
Schimper, y. 61, vii 82; 

oe u of, v; B 
, in Dg gg ee 

Sohieidea a ae ‘date, 
me ee i. Catalogue of of is a the Lower 

Sch in arborescen, ili. 3 

Schoo atic summer, ii. ye 

Sehwelnit, L. D. sketch of, ix. 17; species 
ii, 179, 198; relation to N, Am. He- 

ati, oh 
4 IX, 184 

»wth of, v. 48; Cu- 

us, ix. 85, 1 
aii 

nsis, iii. 18; — 49 

erachne Arkansai 

Scleria, revision . Species, x. 373 
Se “oot Eun ‘lear, ai 4; rediscovery 

jaa station 

pie ite Patt ii 2 

Scutia ferrea, in Fin., iv. 

"| Secon rg oy ii. 67, ‘i 38, iv, 216, vii. 12, 

Secon 5 ae Ag iii. 
Section- “eutting, iv. bn2, y. 28, vi. 194, X. 421; 

of diatoms, a 82, 115 cin 
e 0 

bantensin, 

me ye 

pha, iv. i: Querceti, V 

carla ee a 
ix.15; sizeand 

, i. 67, iii. 8 

Setaria glauca, forking spikes, 
ii. 60 

Seymour, A. - 7 i Wit of 

: i ix. 100 viii. ob 

Stabrschoal 1 of botany, laboratory at, X- 404, 

ing live plants, ii. ng 

se sch’ s de inition oe ix. 

pico ste novel, iv. 106 

ire i ‘it, 2 

Sten meet anconpel 
i snake ae ix. 50 

Silk w 
op A 

hium gy oe ae laciniatum, 

Spal ix arity 0 by pining Hi. i 

siphoptreniam © Casparyi, poe to 
America, 
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Sisymbrium Thaliana, biennial, v. 44 
ok be aap Arizonicum, ii. 

of plants, go eorer A i i od 76; of for- 
rest trees, i. 10, v 00; of fungi, 

iii unusu Bi 8, 03,7 i. 268, 270, 
, 282, 290, ¥ ib 36, 102. 322 138, 

of Ambrosia trifida, 4, 14, 0 of Conopha ‘us 
iv. 140, of Pyrus, vii. 88, 39, of Rhus Tox. 
e o 

. 

a < 

Smilax ado, 
pida, morp hee ud scales, viii. 240 

Smith’s A peony of crops,’’ ix, 2 
Snake bite, specific for, ix. 
Snake, supposed beg ao vii. 138, viii, 153 
Snow , influen Maven? iv. 146; ** vel- 

polka at vans, v. 154 
Sociéte youl’ ue, x. 4 7 
Sse acetate, Penicillium in 
apa ae glyco ogen in viii, 178: endian, 

i. 208; os eee One ms iii. Sct ber- 
tive country Bg viii 20 

Solidago, ‘Aster = vill. 3 38 ; classiscation ‘i 
ora, beverage from, 

Sorghu m, 
Boral pastas p aa iv. 218, vii. 83; at- 

rum, V. 35; Desmodit, fi, 35, 83 
mons or discharging ascospores of Peziza, 

viii 
ang, Vv. 310 
pargan um, p otogymy. Pe 

Shake, tum ber of, viii. 
adjective — "for, Th, 13e 

Specuiaria, + i. 40 
Spegazzini, Carl, xX. 245 

rmacoce glabra, ii. 137 
Spermagonia, od 

298 ;  pEmper, and 

; ‘ichenalis, v.36; mor- 
orelopraen of, X. 368 Spheeropsis Raut, iii 

ere gb f N. Am., addition Ad habitats of, 
x 6; mali “ive pl 
hag ors. n shi lants, ii. 107 

Spigelia, dich y in, : ot 
Spines, see Thor 

@ coospitona, ; 
Spiranthes Rama a, Vi 

irogyra, chlorophyll band ; me —— 
cou ing, ix. 13; conjugation of, 
variations in, x. 304 (plate) ; os “4, 
ix. 30; sex) 384 

Sponge fun 
Sporangia, = Characeze, v. 21; of vascular 

Pit te gp ms, dehiscence Bon X. 390, strue- 

Spores, entrance into host, vii. a germin- og oeagts of, eats Ese + study of, 
t cae dissem ms of ts 300; lar oxy om in Woods ia, 

Sporidesmium minutissimy 
Sporobolus ryt ee te ‘into: Aidags vii. 139 

gla a x. 81; Jonesii, Vi. 297; 
ascen ih’ 138 
hp 195 a 

n of, vii. 146 Spruce cone. ne, Variaon in, iv. ‘ Stach stort i Virgin nia, i. 25; cordata, 

‘ ra Tho ssn ha Yous of n nu amet eee = ens, 
. ft ye ae (3) Urtica, viii. 176; sensi 

Stapelia bufonia, flower buds of, viii. 218 
wephs ie trifolia, variation in, ii. 64 

Starch, ate ‘ophy bed Bs dies, iv. 194, vii. 
; Seti tinea nt of, ix. 107; in 

fern prothallia,. ea 360 | formation of, viii. 

174, in leaves, ix. 107, rate of, ix. 110; 
ac vii. 87, dem 

a 

St 
Stemonitis ua. 33 
Stems, pn See Saves subterranean 

and a rial, 100 
Stern  &. am 310 
ti oe ula, Vv 

Stigm pie fu Uaretee: viii. 191; sensitive, ii 66, 

Stipa, as an intoxicant, i. 51; natural plant- 

"a a tai 172; Parishii, Ne) Po pen- 

g seed, vi. 280; cee’ 

wer, ix. 115 

stipules, th a Sear ee, v. 137; ceed 

i, 245, 1 h- 

Stomata, ot fossil Conifer, Men water of Marc 

Wachs thum d. Zell- 
:  Botantsenes Practi- 

St tunbiieg a canieereleds laboratory at, x. 414,429 
Strawberries, one- Rnd viii. 340 ‘ 

Styles, * Carex ter lata, 4 40; of Plan 

) — ata 

Stylophorum ee variations in, ii. 120 
sullivantia path in Indiana, iii, 24; new 

on for, ¥ 

Sum: r schools, vi. 216, 269, vii. 78, 91; in 

Minn. vi, 269 269, vii. 91 pee 

unflower, cross- -fertilization in, ix. 1 a 

traction of anther tube, ix. 158, x. 

Sunlight, effect on plants of continuous, ¥ 

wan, T., death of, vii. 52 
avetie: Com posite in, fi. 116 

Swietenia humilis, x 430 
eee Bs Bayt “ 

y mentof, 4 

é ators ae Moe 9 238 ; ge con of N. = 

ee 241; anomalum, 
42 + decipiens, % <i 240; ye 

syracuse botanical club, iv. 206, v. 45, vi. 216, 

Syrrhopodes erispus, ii. 109 

Systematic botany, plea for, 

* 

Talinum teretifolium, ante f, vi. 
sie ee = a isia, V + in Com: 

Ada egu hag vail. 156; in 

nu Dechinnes , i. 20 >» yift, 286; 

Taxodines, | uncti ‘of “knees,” V 
distichum, in indians tek 102 938, 302 

—* methods vi. " 
ie ile 887, x. 216, 338, ‘cae 417 

vi. 298, vii. 8, 27 

280 
tonia, 

oly go- 

f 
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Teichospora aridophila, vii. 57 
reas ature, of flowers, vi. "AS and proto- 

asmic movement, Viii. 295; pet stare ho 
mation, ix. 108 

Tendrils, idisposit ion of in bud, vii. 10; 
pelopsis, viii. 201, strength of, si 

Tennessee, plants of, v. 3 
Tension of tissues in oak, i 
cetear at fo mrtg = Vari ‘tions 
Terminology in oe vi. 164; pro- 

posed hceen Hig 
’ Tetracoccus, x Age: 

Texas, flora of, iv. 210; oaks, vii. 2, 14; 

pla antsof, - ‘10, vii. 47 

Text-book, botanical, for high schools, x. 875 
Thalictruza anemonoides. og mem v. 64 

Thecaphora hyalina, v 
‘Thelocarpon Laureri, ms 
Thistle down, viii. 278 
Thorns, morphol ma viii. 241, 388, ix. 
Thrinax Garber, = parviflora, iii. > 
BS teed s ie Pilz Weinstockes,”’ 

Thuja, hens he branchlets of vi. 267; gi- 
with 3-ovuled scales i gs 267 

eanericonietn curvipes, forms, of, 3 
Tillandsia, oe a = 209 ; none on, 

ii, 69; oides merce. 
nie er 152, vii. 114; of 

of, Viii. 165, 194, one 
nae taxifclia, range and discovery, x 

Torsion of iP vacor Ai 
Tortula agraria, iii. a; 

-s cme iii, 30 ype 
ecurvitolia, iii. 30 

foram pk Bs viii. 541 
Poeenais Wileoxiana, iii. 50 
Townsend’s herbarium, ¥. 

‘hegre poe epidermis of, vii. ; tuberoea, 
; Virginica, abrision of Fniuclews 

oe 

exspitosa, lij. 30; 

Fi 81; Rauei, 

pte ah 

My bee 3 — 
excrescences. 0 n, 0 
v, at of 70; fang a iv. ee om of, 

m 

ar 
s 
ae 

r Wabash, 

ents of, Vili» 

a efhecte: of pony on, X. 334; 

relations in Ind. forests, i 15; of 

vii. 16; size in Ind. forests, i 

large, v. 69, vi 273, 280; eet dentine 18, 

Wm., 
Fertil izat eg ald oe 

ura ¢ fun of a ; 

he : Rg, chan t, Miero. 

iis ‘mailincea, iii. 18 

samorhize, vi. 276; Gaurin 

ay 218; *Hetianthatl, vii. 45; Oxytropt, yy. 

218; Wyethix, v 
Trichocolea Biddlecomiz, iii. 6: gracillima, 

iii. 6; mollissima, synouyens of, iii. 7 

Trichomes, of rorya i Soh vi. 180 (plate), 

Tric ema i, od 4 

Trichostomum Col ? scitulwm, 

; ? subddenticul ig "3 

Trifolium hybridum, sy Cc Coneda, vii. 121,135; 

microcephalum, vii, 84; microdon, vii. 

Trillium, a Michigan form, iv. 180, 282; rha- 

hides in, iv. 178; variations | in, ¥. 63; 
votes ii. 64; tum, with 4-parted es 

Trimorphisin, jn Lith rmum, iv. 168; in 

ederia cordata, ii. 147 

Tri rinigad. Fendler in, iii. 57; ferns of, iii. 71, 

v. 
Triplasis sparsiftora, iii. 1 

Trisetum palustre, “hybridizing. ix. 165 \ 

ns 

Tuckerman’s “i Synopsis of N. Am. lichens,”’ 

Tulasne, Charles, death of, ix. 197 

Kv tl reo iii. 39, Me 248 
Turn isiaca 

Twining o Cal: ystegia. vi 172 
Types, origin ana a survival of, v 

Typha angustifolia, in n Galifornia, ef 49 

U 

my in, vii. 70, 90; pro- 

90 

“Artificial Keys ‘Cat 
e of N. hae NE ix. 199; 

cor, bors of | Preridephyta.” vi. 192; 

“our native ferns,” vi. 203, 264 

wae ** Catalogue vneg Minnesota plants,” 

UmbeJliferse, dich 

tandry in, 

nderwood’s 

, and insects, viii. 301; ies 

vrei, ge nomenclatur
e a vie 302; 

iii. 302, 823; re eproduction of, notes on on 

ea Hydrangex, ix. 191; Toxicodendri, 

x, 219 

: ja Ribesia, iii. 3 

en Viole, x. 326 

eaieen 
vi. 276; 

vi. 239; sanguineus, iv. 
eal d 188: simulans, iv. 127: Thwai- 
i, vil. 357; versatilis, vii. 56; Zygadent 

ne oe OY wr 
aa 

ment o. 
si sie deve of

 U.S. Mie 271, 318 
i 

bigs 34 "dulindrica, Osmund#, vi. 

= nts of, v. 153, vii,
 34 

Utrieu ae eradic
ation of, 

; cornuta, 

Uvnieria grandiflo
ra, doubled, iii. 39 

in fish ponds, ix 
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Vv 

‘ocarpon, new var., iv. 225 
thd 

Vaccinium macroca 
Valsei of the U.S 

iron nments, ix. 48; and 
hu h Interference, * lg 98, 132 

Variations, ii, a Pty ce pet Ace 
Pseu udo-plata 306; orms ‘of 
Que erocarpa, Vii. 1; "ih nbro: 
artsmisizefolia, ike 63 

n 

Ar los Uva-ursi, ii. "91: 
yo haem white-flowered, v. 79; Arise- 
ae oe phylum, ii 113, 17 ; Arkan sas 
pia 

a 
176; Claytonia Vingithen x: 

280 ; Clematis, viii 319; Cobzea scandens 
leaf variation, ix, 12, ‘4 ; Collinsia ver 
na, ii. 68; Conob: a multifida, i. 47,leaves 
in threes, vi. 274, vii. 24; yp u 

. 282, with regular flowers, Viii 295, with 
second labellum, iy. 199, ndrous 

- 140, acaule, vii a ndidum 
i. 34, ii. 115, s bile, vi. 269; Cytisus 
canariensis, ix. 99 inium exalta- 

wh 24; Dicksonia, forking 

. 63; gar 
rs, vil a va ii. gp sean Vv , vii era 

tenuifolia, color, ii. Mil; Gledi itech 4 

um 
trifureatum, x. 341: ‘indiana plants, xX. 262; Jasminu orat: vii. 64: Lathyra us palustris abuacetney flower, vii i 46; Liatris, ii.90; Li Hum, 

eae 
; Lobelia eae 

ilitiea, whi 

moth iv. OM4: multiple ca ls, 65; Pedicu laris Canadenee sei 

flowers, iv. 166; | flastene _lanceolata, 

T, Vii. 
Californicus, edn ye vill, D4, multi- 
fidus, ii. 90, re viii. 242: red. 

ix. 63 Rud- 

5; Setaria ‘glauca, forking ge ji. 

10; Solidago, viii. 238; : cone, 
iv. 22; Sta hylea trifolia, aes straw- 

erectum, vii. 22, " 4-merous, 
grandiflorum. ii. 

olu < 7a 

leaves, i. 46, ii. 64; 
Mader White, ii. 144, vii. 24 

nonia, ii. ; Viola, ii. 91, 
x ns. color, i 

Varieties, what makes, ii. 
Vascular pak agree see e Preridophytes 
non cular of —_ 

eeceets mY to A. Gray, x. 406 (pie 7 
” op 

of 

pews ne 

aoe s ‘* Agricultural grasses,”’ 

Cn tal aaee of forest trees sof eth g., 

76; uh SL B08, B19 oie 
” Vv 

Vegetables, origin of 30 oe ix. 7 

Venezuelan mosses, Vv 208 : 
bee = tes new station for, iv. 

n Ohio, v i 

erbasenn ennpoen variations in leaves, 1- 
6, ii. 64 

coe hastata, variationsin, pr ne: stric- 

ta, white flowered, ii. 144, vi. 24 urtica- 

folin, ein oe torolla, i. 4 

rmont, n 

Cernoaie, eunentte in, ii. 105 ; are 

new var., iii. 5; fasciculata, —— 

121 
Veronica, Chamedrys, vii. - 
Vesque’s “* Development - one Y- 

Vetellart’s *‘ Synoptical table of vegetable 

fi v. 101 

vou hology of bud seals, vl ii oo with morpho of bud si ; 2 
whoried ‘bids, — ; Opulus, econ 
mie 

Vine go te euch, v2 Hina tidak in, x. 296 nea minor, cross-po 
Vineetoxicum, derivation of name, Vili. 245, 

: dis- i flowers of 
Viola, laceh ot mate rie 137; variations of 

a: kwithii, new var., Vil 

a olata, 2 13.6; tricolor rvar., native in Texas 

Virginia enn. *;. “36, 38, 38, ii. 118, 194, fit. 
2, iv. 238, vii. 99 

Tse 

Vitality, i vagy Dose: ii, 134; of male an 

male viknts, ili, 101; of seeds, iii. 7 4, 22, 
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4, 62, 75, vii. 71, 88, 89, 121, of Datura, 

88, twigs, ix. 
Woo 

Vitis éaiorsteus be, Labrusca, ix. 8; La- 
n market, ix, ee almaia, re- brusea, 

discover 7c of, viii. O54; Viii. 
ripening of, ‘ix. 27; pM ei “hit 3 

Viviparous g growth i in Scirpus and Cenchrus, 

v ay, the, globator, nature of, ix, 32 
Von Bretfeld, Dr., x, 372 

Wabash College, —— at, x 
Waldheim, A, F. me of, ix. "130 
Walnut, a hybrid. -14 
oo “Uses 

. 403 

Ward F) OG Guide to flora v1 Washing- 
atened vicinity,” ty 66; ‘‘ Notes on 

flora of Washi ws vicinity, he tae 293 
Warder's ‘ gags of Ohio,” Tyii. 126 
yarming , 
ashingtonia robusta, x. Miz 

Watch isa a 
Water, ¢ reat oy ode vii. 89; expulsion 
a rom ‘eat, ix, 66; movement in plants, 

|, 324 
ice tonce es of Fuchsia, viii. 210 
Watson, H. C., death of, vi. 
Watson's (Seréno) “ Bibliographical Index 

‘Botany of Calif ornia,”” vi. iB: 
m Gontributioncte Am. botany,’ i. 35, ii. 
129, iv. 211, vii. 101, viii 303, 340, i 267 ; 
weg of wert iv . 

Weeds, v. ij 
Wel wwitechia, ‘germination of, vi. 231 
ati s ‘Revision of Fra xinus,”’ wil. 264 
West reinia, plants of, ii. 136, iv. 1 
pnselec Smith’s * Catalogue of Michi- 

ae 

Wi nu, John, sketen of, ix. 122 
Williamson's “Ber hings,”’ iv. 23; 
a of Ken tidy: » Ti. 64, 72, 96: 

dies in aalare and art,” 3. SI 
Willon twigs, biog of, ix. 1 48 
Winter annuals, y. 

Hi. $: of : Pinus, v. Vv. 54, 62, 5, of We Alper 
Wisconsin, plants of, i. 10, 49, ii. 54, v. 186; 

Swezey's list 0 of planta: of, viii. 342; Uni: 
rstty, 1 tory a 403 

weeks in botany,”’ iv. 

Woodsia, vitality of spores, x. 359; Oregana, 

vi. 231; Plummer#, vii. : 

| Wright, Charles, death of, x 

Xanthium, as a poisonous plant, vi. 168 

Youman’s ‘‘ Descriptive botany,” 

Yuees, Train iy, 242; haocue vii. 
paper 

from , iii. 14; 5 sata vil a7 its eg 

Schottii, vii. 17 

Z 

Zannichellia palustris, x. 255, new var., x 

um Ame rican, tru fruit of, ii. 146 
ting , Li. 37 

Fitoen, dispersion on of seeds, ix. 29 
related forms, 

a ahi Pilzthiere oder Schleimpilze,” 
1; “Die Rate acd} x. 314 

ppt ely lization and growth of, 

thoxyl 
Zentmayer 

Zinnia eae 

ee, re of, x. 391; an 

Zopts 

outa 
td 

ZY: gnemacer, 

Zyg ar 
sex differences i in, ix. 32 
atroruber, vi. 277; granulozus, 



as 
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