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CORRECTIONS.

P. 116, line 6, for Paulo read Pauls.

P. 169,
P. 188,
P. 193,
P. 193,
P. 215,

2}

4, ,, habitat ,, habit.

29, ,, Perpusianz read Purpusiane.
19, ,, he read the.

20, ,, hat ,, that.

19 from bottom, for LUISBAUVER read LINSBAUER.
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THE BRITISH ASSOCIATION VISIT TO CANADA
By R. D’O. Goop, B.A,, axp A. B. Renprg, F.R.S.

THE ninety-fourth meeting of the Briti iati Y
Toronto, under the presidenc%r of Sil'rggxsrlil(lAEfSéZtlolré v(gals3 heéd: .
August 6th to August 13th, 1924. This was the first til.ne. si‘r’xc I’E)Im
War that the Association had met outside the British Isles thel 12
occasion being the visit to Australia in 1914. An account feti?
Ylsl?_[‘ a}tlppeargd n vo}fume liii. of this Journal. : o e
' he majority of the members from the Britis
Journey by way of the St. Lawrence, visiting :I;L I:izszfema(}il:ch?
Montreal, and Ottawa. The two days at Montreal gave opport _6;0,
for visiting Mount Royal, a magnificenit conical hill littlegli)lortunt% .
mountain, rising directly out of. the city, from which afine pan s
of ‘the city and the St. Lawrence is obtained. It is prese{)ved?lama
local pzwk,v and its woodland covering is in an almost natural con
dition.  Visits were also paid to the MacGill Universit andcofcl-
Macdonald College. A day was devoted by the botanists t‘g a mot ;
excursion to a maple-sugar grove at St. Jérome, about thirby u .IOI‘
north of Montreal, under the guidance of Professor Lloyd of I\‘Ir 1(1}85
Un‘1vers1ty.ﬂ At the sugar-grove, which is a part of “the for:sct E
which the Sugar Maple (dcer saccharum) predominates, we v ‘I-H
hospitably entertained by some Brothers forming the staff thcﬁe
Ecole Commerciale des Fréres Chrétiens, who had set u ao Iéi
maple-sugar facto'r‘}" there. In spite of rain, an interestinﬂ};ftersr?l )
was spent botanising in the forest. . Many familiar DOld-VVO'(ig
genera were represented, but by species unfamiliar o Euro 01' ’
botan'lsts. Among the deciduous trees were Quercus rubra Fpedn
americana, D'l;{ms americana, Tilia americana, Betula lm:ea ayui‘
Ostrya virginica.  Conifers were represented by Pinus Str 3;)11(
?‘nd P. resinosa, Abies balsamea, Picea nigra, and P cmwdeo i
l‘he undergrowth was bright with the searlet berries of the’ In‘fg X
Canadian fiogwqod, Cornus canadensis, and various liliaceous I1 *be
were also in h‘}ﬂﬁ, such as Clintonia borealis and species of ;S'l‘le1 :
topz{s, Uvularia, Smilacina, Polygonatum, and Trillium - also 7:]93
species of dctea (rubraand alba). Among the late flowerin la “‘;O
were Spiveas (8. Lomentosa and latifolia), Livpatiens fulva sgeé?ie ¥ ;
Aster, Solidago, Crepis, and Tanacetum, Erigeron canadense plob SZ'(')
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inflata, species of Pyrola, and of Orchids—Goodyera, Spiranthes,
and Corallorhiza. Ferns were represented by Osmunda, Dryopteris,
Onoclea, Botrychium, and species of Lycopodium. One of the most
interesting plants was the Indian Pipe or Corpse Plant (AMonotropa
uniflora), a perfectly white saprophyte growing among the fallen
leaves. ‘

The ‘meetings were held at the University, which is situated in
the Queen’s Park, away from the business part of Toronto. Many
of the visitors were accommodated in the various University hostels.

The inaugural mecting of the Association and the address of the
President, on “ Prevention of Disease,” took place on Wednesday
evening, Aug. 6, in the Convocation Hall of the University, and
succeeding days (until Aug. 18) were devoted to the business of the
various Sections. Section K held its meetings in the Anatomy
buildings. Prof. V. H. Blackman’s Presidential Address was on
“ Physiological Aspects of Parasitism., The key-note of the address
was that disease is abnormal physiology, and it is necessarily the
result of the interaction of the physiological processes of the host and
parasite. The differences between animnal- and plant-diseases were
commented on. Chief attention was, however, paid to the mode of
entry of parasites. A consideration of the nature of disease-resis-
tance in plants gives no hope of finding means for endowing plants
with artificial disease-resistance.

A discussion on the ascent of sap and transport of food-materials
in trees, included papers from Prof. H. H. Dixon, Dr. O. F. Curtis,
and Dr. D. F. MacDougal. Prof. F. E. Lloyd illustrated by aid of
colour-process lantern-slides the fluorescence of various pigments in
the Cyanophycew, and Prof. E. C. Jeffrey discussed the present
status of the Biogenetic Law. More directly bearing. on Canadian
Botany were a lecture by Prof. F. J. Lewis, of Edmonton, on the
vegetation of the Canadian Rockies, and papers on Sir Joseph
Banks’s expedition to Newfoundland, Belle Isle, and the Labrador
coast in 1766, and on the past and present distribution of the Mag-
noliem, and one by Mr. E. H. Moss on parasitism in Comandra, a
genus of Santalaces, represented in Canada by four species.

Besides papers dealing with other branches of botany, three
inter-Sectional discussions were held. These wers with Section M

(Agriculture) on ¢ Forest Problems,” with Section D (Zoology) on
¢ Species and Chromosomes,” and again with Section M on “ Forest
Problems in Canada.” In the courseof the daily sectional committee
meetings it was decided to form a Forestry sub-Scetion.

During the weck of the Meeting, three successful botanical
excursions were conducted by Professor R. B. Thomson of Toronto
University. The first was to High Park and the Humber Valley to
the west of the city. This was specially designed to include charac-
teristic portions of the vegetation of Southern Ontario, which is
of particular interest on account of the large number of rather
southern types which have their northern distribution limits here.
The Sussafras (Sussafras officinale), the Hickories (Hicoria),
and the Cut-leaved Maple (Negundo) among trees, and the Witch-
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Mazel (Hamamelis virginica), Smilax (Swilax herbacea), and
Monispermum canadense may be mentioned as examples.  The
Poison Ivy (RBhus Toxicodendron) was everywhere common in bushy
places.  Among the numerous aquatics, Culle palustris and Wolffia
were of particular interest.

The second excursion comprised a week-end at Niagara Glen.
Leaving Toronto on Friday atternoon, we crossed Lake Ontario by
steamer and, landing at Queenston on the Canadian side of the
Niagara River, procesded up the gorge to the Glen, where a canvas
camnp had been prepared for us by the military authorities. Saturday
was mainly devoted to a botanical ramble through the dense woous
which line the sides of the gorge. The area is a government reserve,
and strictly preserved, but Section K was permitted to botanize.
The local tlora of the damp woods bordering the river is rich and
interesting. Among the great variety of trees, shrubs, and herbs
may be mentioned numerous species of Vines, our familiar Virginia
Creeper, several species of Cornus, Trillium grandiflorum in fruit in
great profusion, the large Pink-flowered Raspbeiry (Rubus odoratus),
the Green Violet (Hybanthus concolor), Liatris (Composite);
Caulophyllum (Berberidacem), Botrychium virginianum, and on the
rocks near the river the Walking Fern (Camptosorus rhizophyllus).
On Sunday morning, through the kindness of the Mayor of St. Kathe-
rine’s, a small fleet of motor cars awaited us, in which we were
driven to the Falls, and then through the rich fruit-growing region’
of * Vineland.” The Province of Ontario is “dry,” but a coneession
has been made to the vine-growers by which wine may be made from
the grape and sold in cask for local use or exportation.

The Vineland Experimental Fruit Farm was inspected and a
visit paid to the Dominion Plant Pathology station at 8t. Katherine’s.
The return journey to Toronto across the lake was memorable for a
fine sunset and a clear moonlit evening.

The third excursion from Toronto was to the Holland river
sphagnum-bog at Aurora, thirty miles north of the city. In the
course of the drive out a stop was made at the Connaught Research
Laboratories of the University, in which, during the War, a large
proportion of the antitoxins used by the Army were propared.
Unfortunately, the time available allowed only a brief examination of
the bog, which stretches for miles up a wide valley, but we were able
to see one of the most interesting of the local plants, Sarracenia
purpurea, in profusion.

This concluded the purely local part of the Toronto meeting, but
as soon as the buisness of the Section was finished, the botanists left
ouce more for another and more comprehensive trip, arranged by
Professor J. H. Faull of Toronto University, and comprising a stay
of four days on Lake Timagami, 300 miles to the North. On arrival
at Timagami station a small steamer carried the party up the lake to
Bear Island, one of the innumerable islands with which the lake is
dotted. Here there is an Indian village, which is also used as a
holiday camping centre. The botanists were accommodated here and
at another camp on Garden Island about a mile away.

B2
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Timagami Lake is one.of the 'mdny scattered throughout the
great subarctic forest-region of the Archman shield of North-East
Canada. The country is not mountainous nor even hilly, but consists
of undulating surfaces of hard rock., The islands vary in size from
those measurable in miles to tiny ones just emerging above the
water and bearing only a single tree. The result is a peculiar type
of topography, monotonous in outline, but varying in detail and with
a distinet fascination of its own,

"The four days’ stay gave a good opportunity of studying the flora,
and, under the leadership of Professor Faull, who knows the country
well and has established a small laboratory on Bear Island, the
time was utilized to the fullest extent. To many of the party the
vegetation of virgin coniferous forest was something entirely new,
and some remarks upon its chief features will not be out of place.
Although the forest would be more accurately described as mixed,
the vast majority of the trees are Conifers belonging to six
species, These are the White Pine (Pinus Strodus), Red Pine
(Pinus resinosa), Jack Pine (Pinus Banksiana), White Spruce
(Picea canadensis), Balsam Fir (dbies balsamea), and White
Cedar (Thuja occidentalis). The Canadian Yew (Zazus cona-
densis) here only reaches the dimensions of a small shrub. The
chief hardwoods are the American Aspen (Populus tremuloides),
the Balsam Poplar (Populus balsamifera), the Yellow and Paper

"Birches (Betula lutea and B. papyrifera), and various Maples.

The size of the trees is not very great, individuals of more than
2 ft. in diameter being very rare; but considering the thinness of the
soil, even this size is remarkable. At the season of our visit, late
summer, the ground flora is chiefly remarkable for the number of
berry-bearing plants in ripe fruit. Blue-berries (Vaceinium), dog-
woods (Cornus), raspberries and brambles (Rudus), elders, guelder-
roses (Viburnum), and Amelanchier all contribute towards a feast
of colour. Many of the herbaceous plants also produce berries, and a
surprisingly large number of these are Monocotyledons. The family
Ericacee is also well represented, especially in the damper places.
Another feature of special interest to the English botanist is the
large number of plants which at home are rare but which here are
common—such are Corallorhiza, Goodyera, Pyrola, and Aetwa. This
forest-region is the centre of the great wood-pulp industry. Apart
from this, the whole area is carefully protected and preserved. TIts
greatest danger is from fire, and there is a very complete preventive
organization, including aeroplane patrols.

The visit to Timagami marked the close of the first part of our stay
in Canada. The second part consisted of the Western trip to the Pacitic
coast. About 400 members took part, and were accommodated in two
special trains, provided by the Canadian National and Canadian Pacific
Railways respectively. The excursion began and ended at Toronto,
and was of the nature of a circular tour, following the C.N.R. track
westward and returning over the C.P.R. These railways form a
network which serves the great cities of Eastern Canada, and then
further to the west converge at Winnipeg. From here they.again
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divorge to meet again at Vancouver, the C.N.R. taking the northern
route through the mountains by way of the Yellowhead Pass, and the
U.I.R. taking a more southerly route by way of the Kicking Horse
I'uss.  The trains left Toronto on August 17th and arrived back on
Supteinber 4th.

Making a very early start from Bear Island, the botanists arrived
nt Timagami station to meet the first train, on which a coach had
been reserved for the party. During the day several stops were made
in the mining district. At Cobalt facilities were afforded for visiting
the silver mines and the agricultural belt which stretches beyond.
At Kirkland Lake a new town was springing up round the gold
mines in a clearing of the forest, and the branch line was completed
ouly just in time to allow the passage of the special trains. The
following day the famous gold mines at Timmins and the large wood-
pulp paper-mills at Iroquois Falls were visited. A long day’s ride
through undulating spruce-forest and lake-country, passing towards
evening to the open country of the prairies, brought us to Winnipeg.
A visit was paid to the new Agricultural College, and some of the
botanists made a short drive out on to the prairie. The Canadian
prairies consist of three steppes rising in height towards the West.
‘The surface of the land is gently undulating, a character which
is the cause of one of its marked features, namely the absence
of extensive views and distant horizons. The soil is almost black,
and the climax vegetation is a rich coarse grassland. With the
exception of a few clumps of willows in ‘the damper hollows, trees are
almost entirely absent, except along the river:valleys, probably owing
to the absence of natural wind-breaks, and the most conspicuous
woody plant is the grey-leaved Shepherdia (Eleagnacea). Among
herbaceous plants the prairie is, above all, the home of the vellow
Composite, which give a characteristic colour to the general scheme.
These belong chiefly to the genera Grindelia, Solidago, Chryso-
thamnus, Gaillardia, Budbeckia, and Helenium. Purple ﬂowe'ring
kinds are also common, especially Asfers. Among the numerous
other plants, the Indian Paint Brush (Ouastilleia coceinea) is very
conspicuous. In spring the ground is bright with several kinds of
Anemone. . '

At Saskatoon the Association attended the opening, by the
Provincial Premier, of the new Chemistry buildings of the Univer-
sity of Saskatchewan. 'The botanists visited the Forestry farm, and
saw some successful experiments which have been made in growing
trees between wind-breaks until they have become established, A
large number of trees thus grown have been distributed to farmers
on the prairie. Afterwards a short botanical excursion was taken
along the banks of the Saskatchewan River, and some interesting
representatives of the prairie flora were found. Short sessions were
held of several Sections, and papers on photosynthesis were given by
DProfessors Baly, Priestley, and others. ‘

At Edmonton a combined session of the Botanical and Agri-
cultural Sections was held, and addresses were given by Professor
K. C. Jeffrey, Professor Ostenfeld, and Dr. A. W, Borthwick at the
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University of Alberta. Here the Botanical Section divided, a party
of twelve leaving the main excursion for a five-day motor tiip in the
mountains arranged by Professor F.J. Lewis, the remainder going.
on to Vancouver. _ .
By breakfast-time next day the trains were among the foot-hills
of the Rockies, and riow began the long climb up to the summit of
the Yellowhead Pass. , We were now in the mountain forest-zor.:t_\,,
a vegetation reminescent of Timagami, but composed of quite
distinet elements. During the morning some hours were spent at
Jasper Park, a large national reserve. Early in the afternoon from
the head of the pass a view was obtain_ed of Mt. .Robson., 18,000 ft.,
the highest peak of the Canadian Rockies. It is interesting that the
highest mountain and the lowest pass are within a few miles of
one another. On descending the Pacific slopes the difference of climate
between the two sides of the mountains is at once apparent. Here
the size of the individual trees, which include the Douglas Fir
(Pseudotsuga Douglasii) and Thuja plicata, is much greater. The
increased humidity is also shown by the presence of the lichen,
Usnea, hanging in festoons from the branches. The railway in its
descent follows the courses of the North Thompson and Thomson
‘yivers, and for the most part runs along ledges hewn out of the
rocky sides of the gorges. The scenery in this part is very grand.

Along the Fraser River the landscape becomes more and more
English in character, and many parts of British Columbia are very
like our own country. The trains arrived at Vancouver early in the
morning, in time to allow those who wished to eateh the moming
boat to Vietoria, on Vancouver Island. This city, the capital of
British Columbia, is reached by a passage of a few hours across the
Strait of Georgia. The trip across is a very beautiful one, the strait
being dotted with many tree-covered islands, the whole hacked by the
Illolflutairi-l'ax)ges of the mainland, while in the distance towards
the South the magnificent outline of Mt. Baker raises its snow-clad
head above the mists. The trees of the islands are mostly Conifers,
but an Arbutus (A. Menziesit) is conspicuous at a great distance on
account of its bright brown bark. At Victoria a local hotanist, Mr.
Pemberton, kindly guided us to some of the more botanically
interesting spots—namely, a wood of Abies grandis, which, under
favourable conditions, reaches huge dimensions; some striking
examples of naturally distorted growths were seen; a wood of
Quercus Garryana, a local endemic species ; and, lastly, one of th'e
numerous sandy sea-beaches. There great numbers of Nereocystis
plants had been washed up. This is one of the largest brown
seaweeds, with stipes which may be twenty feet in length.

In the evening most of the party visited the Dominion Astro-
physical Laboratory and saw the great telescope in action.

A day was spent at Vancouver in botanical excursions under
Professor Hutehinson of the University of British Columbia, including
a visit to Stanley Park. This is a portion of the primeval coniferous
forest, preserved as far as possible in its natural condition, where many
of the. local trees are to be scen at their best. The Pseudofsugas and
Thuju plicata are particulurly fine. Many of the largest have had
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to De felled, as they were in a dangerous condition, but there are
ong or two left with diameters of trunk approaching 20 fi.'at the
buko.  During the afternoon a visit was also paid to the University
of British Columbia, now being built on a splendid site not far
I'rom Vancouver.

The trains left on the return journey to Toronto in the evening,
nnd by the next day were again approaching the mountains.
Although the whole mountain system is usually spoken of as the
Rockies, it consists of a series of ranges. Nearest the sea is the coastal
range ; then across a wide valley come the Selkirks, and finally the
Rocky Mountains proper. The country between the two first-named
is, owing to the surrounding mountains, cut off from moisture-laden
wind, and has a very arid clunate; it is known as the Dry Belt. Its
vegetation is almost that of a desert. The only really prominent tree
is Pinus ponderosa, but the individuals are seattered and do not form
woodland. The ground flora is scanty, being composed chiefly of
somi-xerophytic Composite belonging to the genera Bigelovia and
Artemisia. There are also one or two small species of Opuntia and
o Clematis very like our own, but with a trailing habit.

A short stay at Glacier, in the heart of the Selkirk Mountains,
gave time for a hurried visit to ®he glacier. The first part of the way
led through beautiful coniferous woods with very thick and varied
undergrowth, in which two plants were conspicuous by their berries
—the Hercules Club (Futsia horride) and the dainty little Rubus
pedatus, a creeping herb with digitate leaves, white flowers and
fruits of from two to six bright searlet drupelets; in autumn the
leaves become beantifully coloured. A related species, the large
LRubus odoratus of East Canada, is herefrepresented by an almost
similar but white-flowered species, L. pareiflorus. Higher up the
woods become thinner, and such plants as Cussiope, Phyllodoce, and
species of Suwifraga were prominent. There was no alpine meadow-
zone, and almost as soon as we left the trees we were on the rocky
slopes below the glacier. 'The flora of the rock near the ice eonsisted
of only three species—a small bushy Saliz, Oxyria digyna, and
Epilobinm (Chamanerion) latifolium. The last 1s very like Epi-
lobiwm angustifolinwm, which also is common here at lower levels
as it is throughout Canada, but is smaller, ‘with broader leaves
and fewer, much more handsome fowers. The upper and lower
limits of the two speeies are, in places, very near or even overlap, and
it secems probable that they frequently hybridise.

After ascending the Rockies proper and passing the Great Divide,
the boundary between British Columbia and Alberta, a few hours’
stay was made at Lake Louise, on the eastern side of the range,
whenee some of us climbed the mountain-side to Mirror Lake and
Lake Agnes. The latter is a magnificent glacial cirque at a height
of nearly 7000 ft., and here at last we were among a real and rich
alpine flora, Many of the plants, such as Dryas, Sexifraga oppositi-

folia, Potentilla niveo, and Silene acaulis were familiar species,

but there were a host of others which we had not previously met.
Next morning at Banff the¢ main party was rejoined by the
botanists who bad broken off at Edmonton.
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The small party under the guidance of Professor F. J. Lewik
had motored across the prairie for the 200 miles from ldmonton to
(Calgary, an interesting but tiring experience, for a prairie « trail” is
“soft and often very like n.ploughed field ; thence. westwards into the
Rockies, reaching Banff through the great National Park, and
«camping on Mt. Sulphur, about 800 ft. above the little town. TFour
nights were spent at different mountain-camps, and during the day
visits were made to places of special interest to botanists. These
included a climb through a forest-trail following the Boom River up
to the lake at the foot of the Boom Mountain glacier, passing in
succession through a forest-flora and a swamp-tlora, and finally
reaching the alpine flora on the sides of the mountains above the
spruce woods (Picea Engelmannii). Also a day’s botanising along
the Vermilion River trail, again through spruce forest, and finally
a scramble up the steep slope left by a snow-slide and now covered
with almost impenetrable scrub, in which we disturbed a moose. On
the last day a tramp along Lake Louise to the great glacier at the
head of the valley yielded a harvest of many alpines growing on
the moraine and sides of the valley. It was interesting to note
.that the pines and spruces of the forests on the eastern slopes of the
Rockies were of different species Trom those of Eastern Canada,
Picea Engelmannii and Pinus Murrayana vepresenting L. cana-
densis and P. Strobus; on the higher mountain-slopes Lariz
Lyallii was seen. Those who took part in this very enjoyable, if
somewhat strenuous, trip gratefully remember their guide and friend,
Professor Lewis, and his young helpers from Edmonton University
who rendered no easy service in driving the cars.

During the return journey east we stopped at Kenora, a town on
the northern extremity of the Lake-of-the-Woods, where a day was
spent in visiting some of the nwnerous islands on the lake. 'We had
now re-entered the eastern forest-region, and the scenery and vegeta-
tion was very like that of Timagami, but with many of the later
flowering plants, especially Asters, in full bloom. From Kenora the
railway runs through a country of many lakes to the twin cities of
Port Arthur and Fort Willlam on the north-west shore of Lake
Superior.

Leaving Port Arthur, the railway closely follows the northern
shore of Lake Superior, and short stops were made at Coldwell and
at Heron Bay, giving opportunities for botanising. After leaving
Lake Superior a stay was made at Sudbury, in the rich nickel-mining
distriet, and opportunity given of visiting the mines and smelting
works and of observing the destructive effect of the latter on the
surrounding vegetation. Toronto was reached next day after an
absence of nearly three weeks. From here some of the members

made the trip to Montreal by water, crossing Lake Ontario and
going down the St. Lawrence through the Thousand Islands and the
rapids. At Montreal we took ship once move for Europe.

From the botanical, as well as from other points of view, the
whole visit to Canada was one of extraordinary interest. Thanks to
the never-failing energy and hospitality of our Canadian colleagues,
we were able to see the vegetation of the country in various aspects

THE BRITISH ASSOCIATION VISIT TO CANADA 9

nnd {o obtain & very fair general impression of it. To many of us
the visit was an entirely new experience, and one which Jnust be of
great and lasting value. It is impossible to express adequately ocur
nppreeiation of the great hospitality which we experienced, not only
from our official hosts, but from all with whom we came in contact.
"The visit also presented a welcome opportunity of meeting many of
our North Ameriean friends, with whom the interchange of opinions
and ideas was of the greatest value. Finally, Section K, as a unit,
owes a very great deal to the geniality and organizing ability of the
Chairman, Prof. J. H. Faull, and the Secretary, Prof. R. B. Thomson,
of the local Sectional Committee at Toronto.

THE CLASSIFICATION OF DICOTYLEDONS.
I. GENERAL PRINCIPLES.

By T. A. SeracUE, B.Sc., F.L.S.

1. SYNTHETIC AND ANALYTICAL METHODS.

“Ir is evident, I think, that our taxonomy has been based on the
fundamental error that the plant world is to be regarded as divisible
into smaller and smaller groups, rather than following nature and
proceeding on the theory that it is built up of greater and gredter
ones; the science should be synthetic rather than analytic” (N. L.
Britton in dmerican Naturalist, 1908, 241).—The synthetic method
adds group to group according to the measure of agrueement between
the respective sums total of their characters, whereas the analytical
one divides and subdivides the vegetable kingdom according to the
incidence of selected characters. An extreme case of the analytical
method is exemplified by classifications such as those proposed by
Van Tieghem, which are based on the incidence of single characters.
The evolution of a natural classification has proceeded pari passu
with the gradual replacement of analytical methods by synthetic ones.

The contrast frequently drawn between the artificial ” system of
Linné and the “natural” one of A. L. de Jussieu has tended to
obscure the fact that both were partly natural and partly artificial.
Linné’s species and genera were largely synthetic, though his higher
groups were analytical. Jussieu extended the application of synthetic
methods, and proposed natural families ; nevertheless, his “ classes ”
were purely analytical. Many of the orders now recognized are
aggregations of related families, but others are more or less artificial
groups obtained by analytical methods. The reconstitution or re-
placement of the latter will be the next step in the evolution of
a matural system. Engler’s Geraniales and Sapindales are good -
examples of such unnatural. orders, their sole distinguishing character
being the orientation of the ovule. The result is that Limnanthacee
are divoreed from Geraniacee, and Anacardiacee from Burseracee.
Comparatively little harm would have been done had it been recog-
nized that Geraniales and Sapindales were artificial groups ; Engler,
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however, apparently regarded them as natural: having, in the first
pl.z\ce,.ussumf:d that the orientation of the ovule waz’ a character
of primary unportance, he proceeded to draw the conclusion that
Anacardiacee and Burseracee, for example, were not in realit
closely w!nted, because they differed in thus respect (Nat. PHlanz ifiy
Abt. 45,.234). The large measure of agreement in the external 'and.
axm‘fo‘mlcztl charac‘gers of these two families hardly bears out this view
The growth of a natural system bas been c'ontinuously retarded
by the desire for easily recognizable groups. Even forty years after
the publication of Jussieu’s Genera many botanists still adhered to
the sexual system of Linng, and the natural system had to contend
x:rlth a great deal of deeply-rooted prejudice (Lindley, Introd. Nat.
Syst. Bot. pp. vi, xii-xvi; 1830). The same reluctance to abandon
convenient though artificial arrangements is still in evidence. On
the whole, thp larger a natural group is, the more difficult it \;fill be
to define, owing to the greater number of characters to be taken into
account, and th_e more frequent exceptions; hence there is a tendency
to adopt analytical methods to obtain groups higher than the family
Most authors ?t new systems have had two aims: to arrive at a 11101¥e.
natura} elassmcatlon‘ of plants, and to obtain a convenient arrance-
ment for purposes of identification. It should be realized that the
latter aim may be inconsistent with the former: a natural arrance-
meu{‘lmay l}))e 1almos‘c Eseless as a clavis. ) °
e subelasses of Dicotyledons, namely Monochlam iy~
pﬂemlw, and Gamopetale (Arckicklamj/(](m?r and ]Plet(¢{c7]z'7l/¢iifza;1131c;0lgf
]?ngler, Choripetale and Sympetale of Eichler) are purel:y analy-
tical groups.  Warming long ago (Haandb. Syst. Bot.; 1879)
divided the Sympetale into Pentacyclice (:Hez‘erom;a;'az) and
Tez‘mzc]/clzgw (:Lgferce-{—Bz’carprzlla/.w); he considered that the
Pentacyclice were more closely allied to the Choripetale, and that
it was very doubtful whether they had any close relationship with
Tetracyelice. Wernham came to the conclusion that “the}S n-
petale should not exist as a separate group in a natural systemy of
clasmﬁcatwn, however convenient such a separation may be for
practical purposes. 'They are capable of division into groups, each of
which may be associated with a-natwral group of the so-called
Archichlamydee” (New Phytol. 1912, xi. 388).  He believed tlm(t the
sympetalous Dicotyledons had deseended from drehichlamydew along
seven distinet lines (op. ¢it. 883). But the tracing of such lincs of
descent involves the recognition of natural g’roupz of higher rank
than :1})01;'01-(1)6“‘ and until the orders themselves have beenophced’ on
a synthetic basis, ne great progress in t ireumseri
tion of the higher na'%um] g}l)'oﬁ%s. can be wade n the circumserip-

2. CprricAT, CHARACTERS AND TENDENCIES.

The necessity for broadening the basis of ificati '
. 3 classification has b
urged by Hallier (New Phytol. iv. 152 ; 1905), and is now ggrsler:ﬁn
recogngd. No category of characters, whether morphological, ana}.’
tomical, chemical, or physiological, should be neglected. ﬁiﬁ”efences
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in goographical distribution, however, should not be treated as taxo-
nomic characters, except in so far as they can be shown to be
they result of special climatic or edaphic requirements—otherwise the
rexulting groups will be relatively unreliable so far as any phyto-
geographical deductions are concerned. Floristic geography is based
on taxonomy, not vice versa. Study of the geographical distribution
of related groups may, however, suggest possible modifications in
their classification, especially in groups of lower rank than species ;
and apparent phytogeographical anomalies often lead to the detection
of characters previously overlooked. Thus the remarkable discon-
tinuous distribubion attributed to Amoreuwia palmatifida—Arizona,
Sonora, Vera Cruz, Colombia—-led to the discovery that three distinet
npecies had been included under that name (Kew Bull. 1922, 97—
105, $. 1).

Tt is an axiom that the value of a character for a.particular group
increases with its constancy. But fendencies should not be dis-
regarded.  In Wernham’s words, “the general relation between the
significant features of the ancestry and those of the descendants is,
that in the former the characters in question are not constant
throughout the group, nor may they be completely evolved. 1In
other words we are dealing with tendencies to characters, and not
with the critical characters themsclves, in the case of the ancestry.
In the progeny, on the other hand, the characters are constant and
completely evolved, and the line which unites ancestor and descen-
dants represents the transition hetween tendencies and their realiza-
tion. The descendants in their turn may reveal tendencies to other
characters, to be realized in groups still more advanced. It isin this
connexion that the significance of constancy and inconstancy of
characters emerges ; and it will be appreciated that a character may
be of relatively rare occurrence within any group, and yet have con-
siderable phyletic value, in so far as it throws light upon the evolu-
tionary history of the group and its allies. Critical tendencies are no,
less important than critical characters " (New Phytol. 1912, xi.
390). For example, the tendency in the Berberidacee to valvular
dehiscence of the anthers may be used in support of a relationship
with the Lauracee, in which valvular dehiscence is constant.

8. VARIABLE CIARACTERS.

Tor diagnostie purposes, only constant characters are generally
taken into account, yet the existence of an unusual amount of varia-
bility of a particular character may have considerable taxonomic
significance. Certain groups exhibit a large degree of fluctuating
meristic floral variation, while others exhibit hardly any. Some
families are definitely homomeristic, e. g. Composiie, while others are’
markedly heteromeristic, e. g. Crassulacee, in which the flowers are
3-30-merous (see Journ. Bot. 1922, 231). The anomalous genus
Dipentodon, which was provisionally referred by its author to the
Celastracee (Kew DBull. 1911, 810) possesses certain characters
which suggest that it should be transferred to the Samydacee. The
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fact (hitherto unpublished) that the flowers of D. simicus are 5-7-
merous affords valuable confirmation of this view, since the Sainy-
dacee frequently exhibit a similar degree of tluctuating meristic tloral
variation, whereas the Howers of the Celastracee do not vary to the
same extent.

4. DIFFERENT CATEGORIES OF CHARACTERS.

Wernham (op. ¢iz. 892) distinguished two classes of characters,
Jortuitous and biological, the former being those which have “no
relation to the environment nor to any biological function,” and the
latter being “such as are in direct relation to some vital function or
advantage.” ‘

Diels (Die Methoden der Plytographie und der Systematik der
Pflanzen, 136) also recognized two main classes, namely the consti-
tutive, which are unconnected with any function, and correspond
to Wernham’s fortuitous group ; and the non-constitutive, which are
unmistalably related with the functions of the plant, and coineide
with the biological class. Diels further distinguished three cute-
gories of non-constitutive characters :

(1) Functional. These are intimately connected with some special
fanction, but are nninfluenced by the external conditions, . 4., the
so-called adaptations of Hlowers to particular insects and of fruits for
dispersal.

(2) Epharmonic. Such as are apparently connected with the
mode of life of the plant, but neverfheless remain constant under
varying external conditions, e. g-, the microphylly of the Hricoidec,
the succulent nature of the Crassulacew, and the formation of bulbs
in many species of Owxalis, 'These rémain essentially constant under
cultivation, and may be regarded as « adaptations” which have
become fixed.

(3) Adaptive. Such as vary according to the external conditions,
e.g., the absolute size of members, and the degree of hairiness.

The distinction between constitutive and non-constitutive cha-
racters is largely subjective, as it may be a matter of opinion in many
cases whether a particular character is or is not connected with the
general mode of life of the plant or with some special function. A
more natural primary division would be into znherent characters,
which are hereditary, and comprise Diels’s constitutive, functional, and
epharmonic categories, and non-inkerent (adaptive) characters, which
appear in the individual under particular external conditions,

5. RELATIVE VALUE oF CHARACTERS.

In a general way it may be stated that fortuitous (constitutive)
characters possess a higher taxonomic value than biological (non-
constitutive) ones. In Darwin’s words, ‘““the less any part of the
organisation is concerned with special habits, the more important it
becomes for classification ” (Origin of Species, ed. 6, 865; 1882).
This view has been developed by Wernham in the following proposi-
tions : ““The occurrence of several common fortuitous characters in a
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werier of plant-forms is valid evidence of their mutual affinity ; anf}
the greater the number of common characters., tlle clcyser the afhmty:‘
“ A group of plants may share a number of biological .chara(cters in
common without being thersfore closely related 7 (op. cit. 393, 394).
I'he same biological character, or even combination of biological
characters, may appear in quite different lines of descent, and may
indicate not genetic relationship, but merely the particular evolutionary
stangge at which the groups in question have arrived. Hence the
tuxonomist has a twofold task: to trace the general course of evolu-
tion, and to distinguish the numerous separate and often parallel
lines of descent. '

SOME VARIETIES OF RUBUS.

By ruE zatE ReEV. W. MoYLE ROGERS AND TUE
Rev. H. J. RibpELSDELL.

Titrs paper publishes certain varieties of Rubus which have
hitherto been quoted Ragers ALS. All the work done at them lies to
the eredit of Rogers, whose name must therefore, even at this distance
of time, be permanently associated with them. His notes are taken
pretty muoch as he left them, and made into valid descriptions with
his name attached. .

Rogers made it a rule not to create new names for forms found
only in one Vice-County. Inalmostall the cases cited below, more than
one v.c. is known to possess the form. If one or two of the varieties
nre slight, they are quite remarkable so far as they go, and thus
worthy of note. At any rate, if they are to appear at all in a new
edition of the London Catalogue, it is better they should stand on
firm ground.

Rurus INCURVATUS Bab. var. SUBCARPINIFOLIUS var. nov.
Upper Wye form, Rog. Handb. 28, ““ Differs from the type in leaves
thinner with closer greyer felt beneath, and teeth much less com:
pound and less deeply incised, and terminal leaflet usually narrower
und less cordate : and especially in the broader and more leafy panicle
with longer lower branches and with leaves neatly to the top (instead
of with upper half or two-thirds leafless). The stem is also less
deeply furrowed, the prickles are slenderer and longer, and the sepals
more conspicuously subpatent on the fall of the petals, so it may be
said to go off from typical éncurvatus towards E. carpmz']‘)olz.us and
2. rhombifolius.” (Journ. Bot. 1899, 194.) wv.c. 18, 16, 17, 22,
33, 86, 42, 43. o

A typo differt foliis tenuioribus, subtus tm:nentq a(_lpressq canes-
centibus, multo simplicius dentatis, multo minus incisis ; foliolum
{erminale angustius, minus cordatum. Inflorescentia latior, superne

foliifera, ramulis inferioribus longioribus. Turio minus profunde
suleatus, aculel tenuiores longiores : sepala post anthesin subpatenma..

(Var. roruNDIFOLIUS Rogers MS. 1 do not yet understand this_
well enough either from descriptions or specimens to be able to deal
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with it. It is therefore omitted from Lond. Cat. Would any reader
who ‘has in his possession specimens named rotundifolius by Rogers
be so0 kind as to let me see them P—H. J. R.) .

R. Linpreranus Lees var. LATIFOLIUS var. nov. Stem-leaves
with all leaflets broad, and the terminal leaflet roundish-cordate,
acuminate, with petiolule nearly to quite half the length of the
leullet, green and thinly hairy beneath, becoming nearly naked.

Rog. Handbk. 28 and Watson Ex. CL Rep. 1900/1, 12. Cos.
Armagh and Down, Ireland. :

Occasionally plants occur in England and Wales which approach
this variety. ‘

Foliola omnia lata; fol. term. subrotundo-cordatum, acuminatum,
peticlulo fere duplo longius; subtus viride, sparse pilosum, demumn
subnudum.

R. ngMorants P. J. Mueller var. CORNUBIENSTS var. nov. Leaves
greenish white and felted beneath; lts. plicate, convex, rather small,
longish-stalked, with more truncate and irregularly toothed top.
Panicle elongate cylindrical, usnally without simple floral leaves, but
with many short-stalked glands. Stem prickly, deep vinous red;
sepals very grey, usually somewhat aciculate. See Journ. Bot: 1909,
174. v.c. 1 and 2, over a large area.

Folia subbus albo-viridia, adpresso-tomentosa. Foliola plicata, con-
vexa, parvula, obovato-truncata, in parte superiore dentibus inzqualibus
pradita. Petioluli longiores. Inflorescentia elongata, apicem versus
vix decrescens, inferne tantum foliifera ; glandulitera. Turio aculeis
crebris praeditus ; sepala incana, valgo sub-aculeclata.

R. DUMNONIENSTS Bab. var. corDATIFOLIUS var. nov. “ Leaflets
with lobate-serrate teeth and greenish-ashy felt beneath, and a terminal
leaflet which is broadly evate with gradually acuminate point and
deeply cordate base.” 1Its panicle also has one or two simple leaves
with cordate base. See Journ. Bot. 1898, 86, and Rog. Handbk. 32.

Gruernsey and Sark in quantity. )

Plants from South Essex and Oban make a considerable approach
to this variety.

Folia lobato-serrata, subtus cinereo-virentia, tomentosa ; fol. term.
late ovatum, sensim acuminatum, cordatum. Infloreséentia 1-2 fol.
simplicibus cordatis predita.

R. THYRSOIDEUS Wimm. var. VIRIDESCENS var. nov. Ls.
narrower, with. greenish-white felt beneath, soon bare; lts. narrow
cuspidate-acuminate, somewhat obovate, nearly parallel-sided below
and often cordate. Pan. strongly branched throughout, with wavy
rachis, large ultra-axillary part, strong fale. prk. above, and roundish,
reddish or purplish petals. Cf. DBrit. E. C. Rep. 1904, 17, and
Journ. Bot. 1909, 174, v.c. 1 and 4, 45.

Fol. angustiora quam in typo, subtus albovirentia torrentosa, mox
nuda. Foliola angusta, cuspidato-acuminata, oolongo-obovata, smpe
cordata. Inflorescentia ramulis permultis composita ; inferne tantum
foliifera ; rachis flexuosa, superne aculeis robustis falcatis munita.
Petala subrotunda, rosea vel purpurascentia.

R. micus Rogers var. MINOR var. nov. Stem densely hairy.
Lts. rather small and narrow, with nearly parallel sides, deeply
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anil irregularly toothed. Pan. narrower, much less robust and more
nenrly pyramidal in outline, usually considerably glandular above.
¢f. Journ. Bot. 1910, 318. v.e. 1, 2, 3, 4, 34, 36, 40, 41, 42, 44,
10 thus wholly Western and South- Western.

'Curio dense hirsutus. Foliola subangusta, parvula, suboblonga,
dentibus incisis inmqualibus.  Inflorescentia angustior quam in typo,
multo minus robusta, apicem versus decrescens ; superne vulgo glandali-
forn. .

R. corvrirorius 8m. subsp. CALCAREUS subsp. nov. Stem uni-
formly angled and more conspicuously so than in conjungens; slender.
Prickles with stout base as in conjungens, but usually fewer and more
slrictly confined to angles. Ls. 5-nate; term. lts. ovate-acumi-
nate, narrow, with close finely-pointed teeth as in swblustris, but
noither lobate towards point nor cleft at base. Usually eglandular,
v.c. 33 only.

Tario semper angulatus, minus robustus quam in &. conjungente.
Aculei e basi lata angustati, rariores quam in R. comjungente, ad
angulos exactius dispositi, Folia quinata; fol. term. ovato-acumi-
nafun,. angustum, dentibus argutis crebris preeditum ; nec apicemn
versus lobatum nec basin versus fissum. Vulgo eglandulosa.

REPRODUCTIVE MECHANISM IN LAND FLORA.
II. Lire-Cyornes (continued from vol. lxii. p. 275).
By A. H. Cuuncn, M.A.

Meiosis in the Benthic Phase.—The Benthic Phase covers more
precisely the period in the evolution of a recognizably multicellular
(inultiseptate) plant-soma in the submerged environment of the sea,
but now attached to a substratum, as the general case of the sea-weed
nlgal form. It is.evident that there can be little to show in the way
of a life-cycle, until there is a specialized body to exhibit it ; and with
the elaboration of the dominant plant-soma, any expression of the
cytological cycls will be coordinated. Hence it is o the sea-weed
that one must look for the best indication of the significance of such
somatic progression; since with the evolution of a new type of
gomatic individual, the racial mechanism ef reproduction has to be
{itted in. Once such a soma is in existence, with this reproductive
mechanism successfully established in such primary environment, no
subsequent change, as involved in subaerial transmigration or migration
to fresh-water, can do mere than build with the original equipment;
either adding something, or even losing features of specialization.
In either case all new somata of the land are based on the equipment
abtained in the phase of marine alge 1.

The benthic soma of an alga, as convincingly illustrated in the
Phacophycese and Floridex of the sea, and by many Chlorophyces of

1 Leaving on one side cases of direct migration of plankton forms to subaerial
conditions (Mycetozoa, Myxobacteria, Cyanophycez).
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both sea and fresh-water, is to be interpreted as the product of a
sessile encysted plankton-flagellate, continuing its binary fission in
such a way that the products of division remain in plasmic connection,
and so associated to build a cellular soma, Imassive, monaxial or
branched, in all the endless variation of the algal thallus. But,
being so far sedentary, anchored hormon, and atfached to the sub-
stratum, the inevitable death of the individual soma necessitates that
some method be retained for the inception of a new thallus to replace
the old one, as also for increase of nwmnbers and dispersal to new
stations. The method adopted is simplicity itself: the soma alone is
the new departure, as a photosynthetic mechanism, amplified for
purposes of improved metabolism. At a certain stage, indicated con-
ventionally as that of the adult,” certain protoplasts of soraatic cells
‘rejuvenate,’ regress, or revert to the older plankton condition, to be
discharged from the *cells’ producing them, and to escape as free-
swimming plankton-flagellates of the ancestral pattern of their race,
or but little changed. So far is the accepted story of modern
Flagellate Theory ; since the life-history of the alga appears to admit
of no other more reasonable interpretation. All reproductive cells,
defined as marking a change of phase in the life-cycle, are thus af
bottom regressive flagellates; so far more conservative in detail, as
the new conditions of relation to the environment affect at first the
somatic tissue by means of which the individual gets its living.
However much they may be modified in subsequent evolution, all
such flagellate reproductive cells are free-swimming plankton zoids,
and so far haploid. Retaining the older tendency of the original
plankton zoids for cell-fusions in a later stage of their career, such
regressive zoids act as ¢ gametes’ in the older medium of the sea, and
so effect in the free state the older ‘sexual process’ of plasmogamy
and karyogamy—presenting phenomena, that is to say, of plasmic and
nuclear fusion. This also seems plain-sailing; but the conclusion is
enforced—all gametes are essentially regressive flagellates, and all are
haploid, in retaining this much of the primitive equipment of their
race. No such ancient gamete requires any special preparation (as
by ¢ maturation ’ in the cytological sense) for its function, although
it may require to be ‘matured’ physielogically. The gamete is, in
fact, older than the benthic soma, and may be now freely produced
from the cell of a haploid plant-soma. The idea that the gamete Is
a mysterious ‘sexual’ unit, involving a complex story of gameto-
genesis, requires to be wholly serapped. In its original condition an
algal gamete is merely a regressive zoid of the plankton, following its
ancient reproductive avocation, and the spermatozoon of the highest
animal body is little more, and is hence primitively haploid.

Taking the gametes apart as merely the older stage of the plant,
it now remains to consider the effect of such nuclear relation on the
new and progressive benthic soma of the attached alga; and it is
evident that different cases may arise. But, asall have been subjected
in past ages to the sieve of natural selection, the conclusion is
warranted that at this late date one is justified in regarding the pre-
dominant case as being in some way superior to the others, or so far
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*06" because it has survived. It is evident that if the gamete is
mueroly a regressive zoid, capable of fusion with a similar unit to form
u diploid zygote of the plankton order, the same conditions will
aupervene as in the older plankton life-cycle. Karyogamy, conceived
ns an intensive stimulus to the nucleus, should cause the latter to
#wing back, possibly at the first opportunity, to its original organi-
sntion; and in such case meiosis might be expeeted to occur at the
next spindle—i. ., at the first somatic division of the zygote nucleus in
‘germination.” This may be termed meiosis at the *first intent.
Such a ease holds for several common types of green Algz (Chloro-
phycew), including Spirogyra and Volvow, Coleochete ', Chara ?,
nnd may be reasonably inferred for BEdogoniwm $ and Hydrodictyon *.
"I'he ditficulties of the situation may be considered :— ‘

(1) It is obvious that since no individualized soma can be built
from two unlike complementary nuclei, at least 50 per cent. of the
'(lyad meiotic nucleus will have to be scrapped—the decision as to
which half presenting a further problem ; or, taking the four nuelei
of the completed meiotic tetrad, three may be lost, leaving only
25 per cent. effective to build the new individual. This is the case
already noted for Spirogyra—obviously a bad business, and h?nc?‘to
be interpreted as a very secondary version of an older story 5. The
sume may probably be said of Chara, also with three nuclei of a tetrad
group suppressed. ) ' i

(2) Such loss, however, may be avoided, p1‘9v1ded the first four
nuclei are themselves liberated as flagellated zoids; and, as no true
tissue wall-building can very well follow a meiotic spindle é, the cellular
soma is still wanting. This is the suggestive story of Edogonium
and Hydrodictyon, for which the cytology is still unknown.

(8) Or, the meiotic division of the zygote may be .iollovx{fad by
further mitosis, and all the resultant cells give regressive zoids, as
shown by Coleocheete. ) . )

All these cases, again, refer to highly specialized minor types
restricted to fresh-water, and are associated with the productien of a
massive perennating zygote of secondary nature—a feature unknown
in the sea (Phwophycew)’. Similar meiosis of the zygote may oceur
in Fungi (possibly Mucor), as forms obviously derivative from Alge,
and in a condition of somatic deterioration following heterotroplpc
habit. In no case does melosis ab the first intent give very satis-
fuctory results : the new indtvidual being wholly haploid may be said
to lack the educative benefit of biparental inheritance, or of double

1 Allen (1905), Ber. Deutsch. Bot. Gesell. 23, p. 285.

% Qehlkers (1916), Ber. Deutsch., Bot. Gesell. 34, p. 223.

3 West (1916), Algee, p. 397 : also for Bulbochate. .

4 West, loc. cit. p. 221 : Oltmanns (1922), Alga, vol. ii. p. 283.

8 Akontz having. presumably lost with their flagellated phases the older

ission of small free gametes.
wuﬁs]i(‘)ollowing a meio%ic division, cell-walls can be only laid down by * free-cell-
formation,” or by an ingrowing septum. o

7 The case of Nemalion (50 per cent. loss), and Scinaia (75 per cent. loss)
mnrks another version of decadence in a life-cycle of much greater attainment

I'lorideas). _

( Journar or Borany.—Vor. 63. [Jaxsvary, 1925.] ¢
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nuclear control; and meiosis at the first intent may be so far
accounted one of the failures of biological progression. While it
undoubtedly expresses the first and oldest method of the plankton-
phuse, following karyogamy and setting free the daughter cells, it
does not appear primitive for the benthic soma, and it admits no
advance on the plankton-scheme.

In another case, however, following what has been already
observed in more specialized plankton-somata, karyogamy is some-
thing more than a mere stimulus. The nucleus does not immediately
respond, but remains apparently passive, retaining the diploid set of
chromosomes over the first mitosis. The latter, followed up by a
cell-wall between the daughter nuclei, marks the initiation of a true
cellular soma. In such case a normal thallus-growth proceeds
directly from the state of ¢ germination.” There is no loss of nuclear
material or organiz.tion ; from this point alone, the method marks a.
profound advance in evolution, and all the cells retain the diploid
nucleus with its full biparental equipment, presumably with a gain
of inherited experience ; the initial rejuvenescence effect of the fusion
being followed up by the full and continued control on the part of
the doubled nucleus. There is no necessitated ‘ resting stage’ at this
point in the sea, and syngamy now appears as the hastener of the
individual life, as well as of the race.

But meiosis has to be put in somewhere, and sooner or later.
There is no ready means of isolating a cell for the purpose until a
change of stale is required—i. e., until a new insistent stimulus makes
itself felt, as expressed in the approach of the time for the emission
of the secondary regressive zoids which can function as gametes.
Meiosis can be effected in their preparation, so that the flagellated
zoids may be set free in their original haploid plankton phasel. Here
meiosis Is interpolated in ¢ gametogenesis,” or at what is obviously the
second intent ; or, again, it may be said to be-‘delayed’ until the
reproductive stage. The process is admirably illustrated in the larger
Brown Algee (Fucoids). The cells set apart for the process begin with
a meiotic spindle and pass on through the normal homotype division
to four nuclei so rapidly that no wall of waste is laid between the
nuclei of what thns appears as a ccenocytic ‘organ’; and further
mitosis may follow, increasing the outputof flagellated zoids. So far
as Fucus 1s concerned, the gametangium is thus wnilocwlar and
canocytic, with an output (antheridial) of 64 regressive flagellates
each retaining an ‘eye-spot’ from a residual chloroplast, implying
four mitoses subsequent to the formation of the meiotic tetrad. Bub
Fucus is by no means wholly primitive. It presents an advanced
phase of heterogamy ; only the microgamete is a short-lived regressive
flagellate ; the megagamete is large, several thousand times the
voluwne of the antherozoid, passive, spherical, immobile, with abundant

! As already suggested for some of the larger somata of existing Plankton
forms, the normally baploid gamete is to be regarded as the fixed point in the
life-cycle, or as a base-line for reference in connection with new departures ; not
becauso it iy to be employed in the climax of a sexual fusion, but because it is
the oldest thing in the life-history.
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ohloroplast-content. The megagametangium reducés its mitotic
thvisions to the limiting term of one only; hence the megagametes
(vospheres) are eight in number, and further restriction in more
nidvanced Fucoid genera leads to an output of one mature gamete only,
with aborted relies of seven nuclei (Hémanthalia). Again, the facts
ol this present-day, living, highly-specialized form sutficiently indi-
ente that there lies behind it an older stage of reproduction, in which
inogamy still. prevailed between similar regressive flagellates of the
Lype of the modern Fucus antherozoid 1.

The case of Fucus, and all other Fucoids giving fundamentally
the same nuclear story, is the more remarkable, as it is often regarded
ns unique in the plant-kingdom. Iucoids have no other means of
reproduction. Meiosis, similarly, at the second intent (or meiosis in
pametogenesis) is also the normal case for the whole of the animal
kingdom (Metazoa). 'This fact is so remarkable that it requires con-
sideration. The animal story is, if anything, one degree more ad-
vanced, in that the gametangial cells give meiotic tetrads only, with
no subsequent mitoses. They present a wholly comparable advanced
sluge of heterogamy, and are clearly at an identical horizon in the
reproductive scheme—a method so curiously uniform in the animal,
s expressed in ova and spermatozoa, that zoologists have persistently
regarded such meiosis at the second intent as the significant story for
all organism, or the mechanism as originally designed for a primitively
diploid soma 2.

The advantages of this arrangement are thus taken from the
nccepted speculations of zoologists. The double inheritance of the
new soma, as an individual, appears obvious : segregation is postponed
beyond the limits of this somatic period: in the case of the animal
only one meiotic tetrad is produced from each mother-cell, with sur-
vival of one ovum and four spermatozoa respectively : and, from the
fact that'this scheme is adopted as the uniform mechanism of higher
animals, it may be inferred that it is the optimum solution of the
problem, spacing the reproductive phases of cell-units, which in the
maturation of such regressive protoplasts will have to be fed at
the expénse of the somatic tissues, well apart from the actual somatic
units (in the case of the plant photosynthetic; and even in the
lieterotrophic animal separated from the complex feeding and loco-
motor mechanism, as the ‘ germ-cells’ of Weismann). The scheme
works so satisfactorily that it supersedes all others under pressure of
competition—in fact, one says this because no other is left.

On the other hand, it may be pointed out that Fucus is not a
solitary type, but the local representative in British Seas of the domi-
nant class of Algm, preponderant in the sea in variety and number of
types, also in mass-production of forms, as the Sargasseee of {ropical
seas, the Cystoseiras of sub-tropics (N. and 8.), and the Fucoids of

! In case of heterogamy the microgamete (3') is the original zoid, as in hetero-
wpory the microspore is the original spore-form. B
¢ Tischler, Allgem. Planzenkaryologie, p. 530 ; Doncaster, Cytology, p. 78.
. c2
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temporate regions (N. and 8.) .. Fucoids thus appear as representa-
tives of the climax formation of benthic algal types in the sea; and,
though the period at which they may bave attained their present
position in heterogamy is unknown, the fact that all Metazoa have
nttnined an equal horizon in this respect suggests a parallelism and
probable contemporaneity of development in remote ages. 1t is
intoresting to note that even man has passed, in all essentials of
gmete-construction, but little beyond the horizon of Fucus, though
on difterent flagellate lines® The essential point to note is, that not
only is the correspondence in degree of heterogamy very similar, but
the life-cyclo is identical, and there is mo other stage in the life-
history 3.~ The dominant plant-race of the sea and the dominant
Metazoan of the land (following on from the fish as dominant animal
form of the sea) share the same reproductive cycle, as both solving
the same problem in the same optimum nanner.

Conversely, all plants not attaining this cycle-scheme must have
been so far at one time of inferior calibre. The Fucoid never malkes
a land-plant ; although, as in British seas, some species come out of
the water on the tide-range for more than half their total time.
There is further no indication of any means by which they might
ever pass to the land—that is to say, the dominantalga of the sea
remains in the sea to the present day. ILand Flora must have origi-
nated from sub-dominants presenting some other essential factor
lacking in the Fucoid.

! Fucaecew 26 genera: Fucus 16, Oystoseira 80, Cystophora 30, Sargassum
150 - Kjellmann (1893) in Engler and Prantl, Pflanzenfamilien. Fucus extends
to meet the Laminarians of cold sub-Arctic and sub-Antarctic seas: the latter a
gpecial type enduring the cold and deteriorated light-supply of Northern and
Southern Latitudes, but in no sense dominant in the sea asa whole. The Fucoids
which go farther north are those which by free exposure on the tide-range
obtain a light-supply sufficient to compensate the reduced intensity of the inso-
lation.

2 Bower, Kerr, and Agar (1919), Lectures on Sex and Heredity, p. 5, compari-
gon of the two types. The human ovum is given as 200 u in diameter; the
oosphere of Fucus 80 i, that of Himanthalia 300 u.

3 Pucus presents a perfectly straightforward story. It stands on its own
merits. In older phraseology the soma is a gametophyte, because it actually is a
plant (phyton) which produces gametes (and nothing else). To call it the con-
verse, merely to bolster up what is now an ancient speculative suggestion of
Strasburger(1894), is the reductio ad absurdum of ill-advised theory. The same
interpretation applied to & man would at once be regarded as ridiculous (Beard,
1895, Annals of Botany, 9, p. 444; of. Yamanouchi (1909), Bot. Gazette. 47,
p. 190; Oltmann’s (1922) Algee, vol. ii. p. 277, “ The Fucus plant is a sporo-
phyte ”; also (1923) vol.iii. p. 144, “ Tt produces microsporangia and macrospo-
rangin ; only these give spermatozoids and ova™). Such statements are wholly
grutuitous cooking, without even the saving grace of making anything clearer.
llven in the diluted form, that the haploid phase is included in the diploid
('Miwohlor, loc. cit. p. 358), there is still a suggestion that Pucus is in some way
wnomlous,

LINNEAN SOCIETY OF LONDON-: 21

LINNEAN SOCIETY OF LONDON.

At the General Meeting of the Society on December 4, the
following change in the Bye-Laws proposed by the Council was passed
by the Fellows :—

In Chapter II. Section 1, shall read:

Every Fellow shall upon his Election, and before he is
admitted, pay the Sum of. Four Pounds for his Admission
Fee, provided that should he be under the age of Thirty-five
he shall be exemps from payment of any Admission Fee;
and if any Person shall fail to pay the Amount due, unless
the same be remitted in whole or in part by special Order
of the Counecil, his Ilection shall be void.

The effect of the alteration is to reduce the admission fee from
six pounds to four pounds, except in the case of Fellows under the
age of thirty-five, who will be exempt from payment of any admission
fee. This alteration will confer a distinet advantage on young scien-
tific workers, many of whom would find the payment.of ten pounds
(the sum of the former admission fee and the annual subscription) in
oue year to be inconvenient.

At the same meeting three vacancies in the list of Associates
were announced in consequence of the deaths of William Barclay,
Charles Chubb, and James Alfred Wheldon. ’

The President referred to the deeision of the Council that vacan-
cies in the list of Associates should remain open for six months in order
that Fellows overseas might have the opportunity of sending in
recommendations. °

OBITUARIES.

WirniaM Borrine Hemstey, LL.D., F.R.S.
(1843-1924).

Br the death of William Botting Hemsley on October 7th, 1924
Lotanists have lost one of the few remaining links between the presené
greneration and the early days of Kew, as re-organised and opened to
the public during the last century. Hemsley not only worked in the
Herbariom under its first Keeper, Prof. D. Oliver, and under the
Directorship of Sir Joseph Hoolker, but he commenced work as a lad
in the Gardens under its first Curator, John Smith, and under the
administration of its first Director, Sir William Hooker.

Hemsley was born at East Hoathley, Sussex, on December 29th
1843, and came of a family long associated with horticulture. Showinc;
an ardent love of plants and botany, he was at the age of 16, as 113
tells us in an article entitled “ Early Reminiscences of Kew ”’ (Jowurnal
of the Kew Guild, 1893, 31-35), recommended by Mrs. Eardley
Hall, a daughter of William Borrer, to Sir William vHooker, and he
entered Kew as an improver in 1860. e attended lectures by Prof.
Oliver (delivered in those days in the Herbarium) on chemistry,
physies, and electricity, as well as botany. In 1861 he was offered
{emporary work in the Herbarium, which, in spite of John Swmith’s
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admonitions “as to the evil effects it might have on my carcer”
(I.e. 87), he eagerly accepted, fully appreciating the opportunity
it would afford of prosecuting his botanical studies. Fours years
later he succeeded Alexander Smith as Herbarium Clerk and became
a Civil Servant.

From that time onward Hemsley devoted all his leisure to his
favourite science, and papers began to appear under his name. In
his enthusiasm he apparently overtaxed his strength, since, in 1867, his
health broke down, and to his great grief he was compelled to leave
Kew. As soon as recovery permitted he recommenced work, and
during his retirement he set himself the task of mastering French,

" German, and Latin, and published several botanical papers, the latter

bringing him in 1875 the Associateship of the Linnean Society. In
1874 he returned to Kew, but as an independent worker, and com-
menced the two series of investigations for which he was most famous—
namely, that on the material brought home by the ¢ Challenger’ Expedi-
tion and that on the botany of Central America, particularly Mexico.

In 1883 Hemsley rejoined the Kew Staff, being appointed Assistant
for India, and in 1890, having been re-admitted to the Civil Service,
he was appointed Principal Assistant under Mr. J. G. Baker. During
this period ‘he produced. the greater part of his third most famous

‘work, namely the Index Flore Sinensis. In January 1899, when

Balker retired, Hemsley was apointed Keeper of the Herbarium and
Library, which post he held till December 28th, 1908, the eve of his
65th birthdav. During the whole of this period Hemsley was
exceedingly active, his output of sound systematic work being exceeded
by few of the Kew botanists. For a complete list, reference shounld
be made to numbers of the Kew Bulletin dealing with the list of
works published by the staff, viz. 1897, 1-84, and 1907, Appendix v,
whilst for the years 1906 to 1914 the International Catalogue of
Scientific Lilerature should be consulted. Other information will
be found in an article by Sir William Thistelton-Dyer (Gard. Chron.
vol. xlvi. 381-2) and in two obituary notices which have already
appeared (Nature, Oct. 25,1924, 616 and 617, and the Kew Bulletin,
Dec. 1924, 389--392).

In recognition of his services Hemsley was elected an Honorary
Member of the Natural History Society of Mexico, of the Royal
Society of New South Wales, and of the New Zealand Institute.

" He was elected to the Royal Society in 1889 and awarded the Victoria

Medal of Horticulture in 1909. At his own request he was in 1896
transferred from the Associateship to the Fellowship of the Linnean
Society. 'The honorary degree of LL.D. was conferred upon him in
1913 by the University of Aberdeen.

Hemsley remained modest to the end.  His career affords another
instance of the success which can be obtained by industry, perse-
verance, and courage against the heavy odds of ill-health. He
possessed an extremely sensitive nature, which showed itself in a
roserved and somewhat abrupt manner. Those who knew him well
appreciated his scholarly mind and his kind and genuine nature. For
the last years of his life, which were spent in a nursing-home at
Broadstairs, Hemsley was bedridden and helpless, but his mingd
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romained perfectly clear till a few days before his death. He was
Kroatly pleased with the congratulatory address sent him by his friends
on his 80th birthday in December 1923, and when the writer last saw
him, in June 1924, he still evinced great interest in botany and
intense love for all that pertained to Kew.

A.D.C.

CHanLEs Batury, M.Sc., F.L.S.
(1838-1924).

Wirn unfeigned regret, his many friends learnt that, on 14th
Neptember last, Charles Bailey had passed away at St. Mary Church,
Torquay.

He was the eldest of four brothers, their parents living at
Atherstone, Warwickshire, where Charles was born, 14th June, 1838.
His next brother in age, John Eglington Bailey (1840-1888), rose
to considerable emineuce as an antiquarian and genealogist. An
nceount of his eareer is to be found in the * Dictionary of National
Biography ’ (Supp. 1. 99).

Both he and his eldest brother, Charles, through the influence of
their uncle, John Eglington, were, at an early age, admitted into
the business. of the large and important firm of Ralli Brothers, Kast
India Merchants, of London, Manchester, and Calcutta, and Charles,
indeed, remained attached to the firm for no less than fifty-five

ears.

! The motto and lode-star of his whole career may be summed up
in one word—* Thorough.” It was thus in everything he put his
hand and thought to: he was endowed with special gifts as a most
consistent Sunday School teacher : his business methods, his botanical
collecting and research, all were characterized by extreme care and
thoroughness. His actions and conclusions, once drawn, ever to be
relied upon, his judgment on any point ever well-considered and
correct, '

In commercial circles he became widely known for his scientific
study of Trade-marks, and a very complicated matter this often was
to deal with. Owing to their growing multiplicity, infringements,
mtentional or otherwise, became more frequent than hitherto was the
ease, and his services, freely given, were often invoked to deal with
difficult cases. He acted on more than one Special Commission in
connection with this, and his opinion was authoritative and always
listened to with respect.

In the account of his Herbarium, presented by him to the Museum
of the Victoria University of Manchester (1917), some interesting
remarks as to its formation are given (see Mem. & Proc. Manch.
Lit. & Phil. Soc. Ixi. pb. 2).

The foundations were laid in 1860, when Bailey was attending a
course of lectures by the late Professor W. C. Williamson of Owen’s
College. These imbued him with the desire to take up the study scien-
tilically, and he considered Dr. Williamson the “ mainspring ”’ therefore
of the whole scheme developing in his mind, and, on that ground,
primarily, his decision to bequeath the completed collection to its
present destination was matured.
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I have several times inspected it, both when at Whalley Range,
Manchester, St. Anne’s-on-Sea, and Cleeve Hill, Cheltenham. At
St. Aune’s two contiguous houses were purchased, one of which was
entirely filled with 1t. At the latter place he erccted (on a site
commanding to the westward a wonderfully beautiful and extensive
view) a house planned to contain a very large room, measuring
42 % 25 feet, connected with the house itself by a long passage,
where the Herbarium was very methodically arranged en bloc. All
care was taken as to heating, dryness, and lighting ; aund, though
many sheets contained unmounted examples, this %ZIS since been
rectitied by a considerable sum presented by him for this special
purpose. :

All plants collected by himself—and these were mostly British—
were recorded precisely in a two-volumed MS. book, kept written up
to date for over fifty years.

The main Continental and General Palzarctic portion was
arranged in accordance with “ Nyman’s Conspectus Flore Europez
and Boissier’s ¢ Flora Orientalis.” All critical genera are specially
treated—such, for example, as Rubus, Rosa, and Hieracium—and
extensive series of names compiled, e. g., of the Brambles 6,900 items,
of Rosa 10,000, of the Hawkweeds no less than 17,600. The total
number of sheets were: of British 88,828, of foreign 209,397,

Mr. Bailey also presented his Library to the University, con-
taining not only botanical works, but archmological and other
branches of science, especially referring to Palestine, Egypt, and
Chald:ea.

1 mentioned just now that it was chiefly British plants he
collected himself, but he found time for three expeditions to Europe—
viz., to Norway and the Dovrefeld Mountains, to Switzerland, and the
Rhine.

In the Botanical Exchange Club of the British Isles he took the
greatest possible interest, being a Member from 1869-78 and, on its
reconstruction, from 1879-1918; acting as Secretary and Treasurer,
and occasionally as Distributor, during that long period.

In 1865 he was elected a Member of the Manchester Literary
and Philosophical Society, and for many years served on its. Couneil;
acting as its T'reasurer, and occupied the Presidental chair for two
years (1901-3).

He was a Member of the Manchester Field Club, and served as
President more than once.

He also founded a small and select society in Manchester devoted
to microscopical research, called the ILeeuwenhoek Club, mainly
composed of a few intimate friends.

He was elected F.L.S. in 1878, and, in 1902, the honorary degree
of M Se. was conferred upon him by the University of Manchester.

His writings were mostly confined to short notices of the oceur-
rence of a rare plant or variety in Great Britain or Ireland, published
in the volumes of the Memoirs and Proceedings of the Manchester
Lit. and Phil. Society between 1866 and 1909; but an important
paper, cntitled “On the Structure, Occurrence in Lancashire, and
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probable Source of Nuias graminea Delile var. Delilei Magnus”
(Mem. & Proe. L. & P. Society, vol. x. ser. 8 (1884), and’ Journ.
But. 305 et seq. (1884) pls. 249-252), calls for special mention.
[t was in this same locality that Mr. Bailey first gathered Chare
B3 raunii Gmelin,

+¢Some Notes on the adventitious Vegetation of the Sand-hills at
8t. Anne’s-on-Sea, W. Lancashire” (Mewm. & Proc. &c. vols. xlvii.,
i, & liv.) are of general intevest. .

Gradually his health began to fail, soon after he and Mrs. Bailey
hil taken up their residence at Cleeve Hill, and, a change to a more
equable climate being recommended, a move was made to St. Mary
Church, Torquay, where, after a few years of quiet repose, he passed
wway; his devoted wife surviving him.

" In conclusion, I would quote a few sympathetic words from the
¢ Manchester Guardian,” written by his friend, Dr. F. K. Weiss,
I8 R.S., the present Professor of Botany at Manchester University :—

“Through all recognition by his fellow-citizens and fellow-
scientists of his inerits, Charles Bailey preserved his innate modesty,
and always shrank from taking a prominent position such as his
distinetion warranted. Ever anxious to help, he preferred to be a
private in the ranks, where he could always be relied upon to do more
than his share of the work. s integrity and kindliness endeared
him to a large cirele, and all who came into touch with the charm
of his personality will mourn his loss as that of a true and sincere
friend.”

J. Cosmo MELVILL.

A BrYOoLoGgisT whose death, which occurred in 1922, has not yet
been recorded in these pages was Epwarp CLEMINSHAW, of whom
a notice (to which we are indebted) appears in the Report of the
British Bryological Svciety for 1924. He was born in 1849, and
educated under Temple at Rugby School, where he took a prominent
part in the foundation of the School Natural History Society; he
obtained a scholarship at Merton, and gradvated with first-class
honours in Natural Science. On leaving Oxford he became Science
Master at Sherborne School, and later entered Messrs. Chance’s
works at Oldbury, Birmingham, as analyst. Cleminshaw was a
prominent member of the Birmingham Natural History Society,
devoting himself especially to Mosses; he joined the Moss Exchange
Club in 1901, and co-operated with J. H. Bagnall, who induced hin
to take up the study in the paper on “The Mosses and Hepatics of
Warwickshire,” published in this Journal for 1903. Among other
work on Mosses he arranged the important collection belonging to the
University of Birmingham. His extensive collections are in the
possession of Rugby School.
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NOTES ON BRITISH PLANTS.

LoBenta uvrexs L. 1xn Sussex. A specimen of this species has
‘been received at the Natural History Museum from Mr. H. J.
‘Bedford, sent to him from a heath in East Sussex. Another speci-
men brought for determination by Murs. K. Rothwell was from near
Christchurch in Hants, which, I think, is a new locality for it.
There seems no reason to doubt the natural origin in the tirst case,
and, though in the second ‘there were several interesting aliens close
by, the habitat was such that the plant might well be an overlooked
native. These records are of special interest, following as they do
upon the relatively recent first Hampshire record, which was an
eastward extension of its known British range and which the Sussex
record increases.—A. J. WiLMorrt.

Raruweurnvs ¢rRaAMINEUS L. 1N BrIraty. A good specimen of
this plant has been found by me lying in the Stephens Herbarium
belonging to the old-established Bristol Naturalists’ Society. It is
beyond doubt the correct species, and the sheet is marked with its
name and the locality, “ Lundy Island.”

The Herbarium was mainly formed by Dr. H. O. Stephens, a Bristol
medical man, who collected and wrote about local plants between 1835
and 1860. There is no date on the sheet or collector’s name, and the
writing is not that of Dr. Stephens, but from comparison of local
events ib seems probable the specimen is the one gathesed by
Mr. Robert Etheridge, F.R.S., on Lundy Island in 1854 or 1855,
and the record of it was cominunicated by Mr. J. G. Baker to
The Phytologist, 1855-56, 120.

R. gramineus bas for many years been omitted from the British
Flora, because no authentic specimen was forthcoming. Dr. G. C.
Druce, in a paper on “ Dubious Plants of Britain” in the B. E. (.
Report, 1919, 740, gives the history of the plant as then known, but
regards Withering’s example from N. Wales as of doubtful origin
and Btheridge’s as probably a form of B. Flammula. 1t is a native
of south-west Europe, extending through South Switzerland.

Robert Etheridge resided in Bristol between 1840 and 1858, and
was thus a contemporary in this city with Dr. Stephens. He is better
known as a Geologist than a Botanist, and was a man of much ability.
He was the Curator of the important Bristol Institution, a scientific
forerunner of the present Bristol Museum, as well as Lecturer on
Botany at the Medical School. He was afterwards Assistant-Keeper
in the Department of Geology, British Museun, and died in 1902.

Lundy Island is a mass of granite, and its northern part is about
200 feet above sea-level. As . gramineus is considered a plant of
dry high-lying pastures, this altitude may not seem suflicient to suit
a native growth, but the heavy mists always prevalent may make the
dry soil similar to the high hills of Wales, the most likely locality
for its discovery by some ardent enthusiast. Sea-birds or privateers
in olden times might have accidentally brought seeds to the island,
but, on the other hand, it is not reasonable to suppose any islander
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obiained and grew seeds for the garden, because the inhabitants have
nlways been very tew and 1solated.—Ipa M. Rorer.

Tie Lancashire sand-dunes and their vegetation are deseribed by
Dr. Otto Darbishire and illustrated by twelve photographic plates
in the last number of the Vegetationsbilder (Series xvi. Heft. 1& 2),
wlited by Dr. Karsten and Dr. Schenck.

REVIEWS.

Rlora of South Australia. Part IL. Casuarinacew—Euphorbiacee.
By J. M. Bracx. With Illustrations by the Author. Pp. 155-
358. Adelaide: Rogers, 1924.  Price 5s.

Tue first part of this important work was noticed in this Journal
for 1923 (p. 27), when its general scope and plan were detailed at
some length. 'The second part appears with commendable prompti-
tude, and exhibits the many excellent features as well as the few -
points suggesting eriticism that were indicated on the former occasion—
we still miss any indication whether any of the species to which the
author’s name is appended (e. g., 7 of the 23 species of Swainsona)
are here first described, though the fact that new combinations are
specified as such leads one to suppose that such is not the case. These
new combinations, by the way, have evidently been carefully done;
in soine instances they result from transference—thus Hutchinsia
is enriched by three species previously placed in Thiaspé and Capsella
which “only differ from the hitherto accepted Hutchinsias by having
the pod more or less winged at summit.” In others they are caused
by the adoption of the earliest trivial, the dates of the synonyms
being given—thus under ““ Pachycornia triandra (F. v. M.) comb.
nov.” we find “ P. robusta (F.v. M.) Hook. f. (1883); Arthro-
cnemum triandrum F. v. M. (1859); Salicornia robusta F. v. M.
(1868) " ; with a note that Mueller’s earliest nae was given under a
misapprehension, “his later name was more appropriate but cannot
be maintained under article 50 of the International Rules, which does
not allow a published name to be changed on the ground that it is
badly chosen.”

The number of introduced plants, only those which are well
established being included, is very large; these are more fully treated
in the author’s Naturalised Flora of South Australia. Trifolium
and Medicago (the former represented by 17 species, the latter by
12) are introductions, as are 7 of the 11 Kuphorbias and 5 out of the
7 Mesembryanthemums.

The illustrations by the author should be very useful, though the
grouping of two or more species on the same page (““plate” is
hardly the right word for figures in the text) is inconvenient, especially
as, though each is referred to in the text relating to it, the page
on which it is to be found is not there indicated. The figures of the
fruits of A#riplex and Bassia should be helpful. Many of the figures
(notably those of plants which are also British) are from other
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sonrces, and, though useful, are less satisfactory than those by the
author.

Numerous small indications show that the work as a whole has
been very carefully execubed ; its cheapness (five shillings for two
hundred pages) should facilitate its distribution and promote the
knowledge of the Flora among those for whom it has been produced.
We, however, venture to repeat the suggestion with which our former
notice ended—that the blank pages at the end, or for that matter the
wrapper, might be used for a temporary index to the genera, or at
least the families, contained in each part.

JarMEs BriTrEs.

Contributions to the Knowledge of the Vegetation of the Cunary
Islands (Leneriffe and Gran Canaria). By F. BeRGESEN, in
D. Kgl. Dansk. Vidensk. Selsk. Skr., naturvid. og mathen.
Afd. 8. Riekke, vi. 8 (1924); 4to, pp. 285-398. Price 7 kr. 50.

Dr. F. ByreEsEN stayed in the Canary Islands from January to
April 1921, with the main object of collecting Algwe along the coasts.
His interest in the terrestrial flora was aroused and the result is a
paper of 113 pages. This paper is of special interest for two reasons:
tirsbly, because of the detailed field-notes concerning individual
species, and, secondly, because the author has applied the methods of
Raunkizer in determining the life-form of all the species collected,
and tabulating his results, for each type of vegetation, in the form of
biological spectra contrasted with Raunkiwer’s normal spectrum.  The
following associations are considered in some detail: sandy beach,
dunes, rocky shore, dry flats and hills, rocky slopes and lava-streans
of the lowlands, and maqui, laurel-wood, and pine-wood of the mon-
tane altitudinal zone, or, as it is called, the * montanic region.”

In spite of the fact that the species collected only represented the
flora of about a quarter of the year over a limited area comparison of
the spectra of the different associations yields some interesting facts.
Thus for the lowlands the therophyte percentage is relatively high
especially for the rocky slopes, though in the associations of the lava-
streams, rocky shore, and dry hills and flats the nanophyte and
chamaphyte percentages are increased and approach that of the
therophytes. In the montane zone, on the other hand, the phauero-
phytes become the dominating group. In the laurel-wood the
percentage of hemicryptophytes follows in numerically decreasing
order that of the phanerophytes and there is an approach to the
normal spectrum. ,

The paper is illustrated by fifty-eight figures, the majority repro-
ductions of photographs, and is accompanied by a bibliography.  An
appendix by E. A. Wainio is a list of the lichens collected, with the
description of eight new species and several new forms, together with
some svstematic and descriptive notes of other species. .

It is possibly of interest to readers to have the following references
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coneeining Raunkizr's work on life:forms and the biological spectra.
it is unforbunate that more attention has not been given to the
subject in this country, and it is suggested that any new British flora
should give the life-form for each species. Of Raunkizer’s own papers
the following are easily read with a sufficient knowledge of French
und German :—+ Types biologiques pour la Géographie Botanique ” in
Oversigt. K. D. V. 8. Forhandl. 1905, 347 ; “ Statistik der Lebens-
formen als Grundlage fir die biologische PHanzengeographie™ in
Beih., Bot. Centrallbl, xxvii. 171 (1910); “ Recherches statistiques
sur les formations végétales” in K. Dansk. Vidensk. Selskab. Biol.
Meddel. 1. (1918).  An excellent summary, in English, of those of
Raunkizer’s papers which had been published up to the early part
of 1918, is given by W. G. Smith in the Journal of Ecology, i.
16 (1913).
W. B. TurriLL.

The Biology of Flowering Plants. By MacerEGOR SkENE, D.Sc.
Pp. x1, 523, with 8 half-tone plates and 68 illustrations in text.
London : Sidgwick & Jackson, 1924. Price 16s.

Tur author is Lecturer in Plant Physiology in the University of
Aberdeen, a centre where—first under Professor Dickie and later, and
even more especially, under the late Professor Trail—practical
botanical training in the field and forest has been supplemented by
work in the laboratory rather than vice versa. 1% is understandable
therefore that Dr. Skene should approach the subjeet from the dual
standpoint of the physiologist and the plant-naturalist.

In former works the author has dealt with Systematic Botany and
some aspects of Ecology, but here he studies the plant from another
view-point.  While it is not a book on ecology, it may be looked upon
as one which in part supplies the kind of training necessary for this
subject—a subject which suffers more from its non-physiological and
non-systematic friends than from all its enemies. Dr. Skene treats
the plant as an individual, a unit in relation to its own particular
environment, and not as a member of a plant community. He gives
an up-to-date presentment of the natural history of the flowering
plant, summarising and co-ordinating the results of many recent
tesearches. Naturally, the subject is by no means exhausted, but the
volume eontains a great amount of valuable information.

The book is divided into six chapters: I. The Absorption of Water
and Salts; II. Assimilation and Transpiration; 1II. Special Modes
of Nutrition; IV. Mechanical Problems: Protection; V. Reproduc-
tion and Dispersal; VI. Development. Each chapter is conveniently
split up into sections, the pages of which are given in the gencral
table of contents. For instance, the shortest chapter (1II) contains
the following sections: Parasites, 218; Saprophytes, 240; Myeco-
trophic plants, 244; Bacterial Symbiosis, 258; and Insectivorous
plants, 267.  After a short introduction the sections are usually again
subdivided, each subsection being headed by a name in bold type.
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In the case of Mycotrophic Plants the subsections are: Ectotrophic
mycorhiza ; Endotrophic mycorhiza; Cellunae; the Orchids; Ger-
mination of Orchid Seeds; Gastrodia; Relation to the Fungus;
and Other Cases. It is pleasant to find in a work of this kind promi-
nence given to researches admittedly interesting and important, but
often regarded as too technical or speeialised for publication outside
text-books and-scientific’ journals. It is difficult to make a repre-
sentative selection, but among others may be mentioned the investi-
gations of root-systems by Cannon and Weaver, with copies of' the
original illustrations, the work on cell-absorption by Stiles and Kidd,
Brown and Escombe’s diffusion of gases through peres, leaf-nodules
due to bacterial symbiosis, Czaja’s recent investigations on the
mechanism of the opening of the valve in - Utrscunlaria, and Von Frisch’s
experiments on the colour-sense of inseets. From these excerpts and
examples it will be appreciated that the subject-matter is con-
veniently arranged for the student and easy of access for the more
advanced worker. Especially to the latter, by no means the least
important feature is the up-to-date bibliography, comprising more
than 600 references. For convenience of consultation, these should
have been consecutively numbered. .

The book is well illustrated with eight half-tone plates and sixty-
eight carefully selected text-figures, mostly the work of Miss A. M.
Davidson ; many of them are original. It is unfortunate that it has
not been possible to publish the book at a lower price than 16s., for it
is & work that should be in the hands of all students and lovers of
botany; it is a mine of useful information, from which the- treasure
can be extracted easily and pleasantly.

K. W. Braip.

The Cultivated Evergreens. By L. H. BATLEY. In the Review
of this book published in the December number of the Journal the
price was given as 3s. 6d.—it should have been 31s. 6d.

BOOK-NOTES, NEWS, Erc.

At the meeting of the Linnean Society on November 20, Prof. F.
‘W. Oliver, F.R.8., by means of a series of lantern-slides, illustrated
the changes which had taken’ place in the vegetation of certain areas
after a lapse of years. These included the development in a salt-
marsh at Erquy after 18 years; the spread of Spartine Townsendis
at Poole Harbour after 13 years; the rise of sand-dunes under
Psammo at Blakeney Point, and a topograpliical series of aeroplane
photos from the same locality.

Miss E. M. Blackwell showed the graft-hybrid COytisus Adams
in fruit, from the garden of the Royal Holloway College. The

fruiting is a rare occurrence, but last summer the tree, for the first

time since it was planted 80 years ago, bore three kinds of fruit,
namely, of the hybrid and of the two parents—C. purpureus and
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(). Laburnum, The fruit of the hybrid contained no seeds, but was
nn insect-gall. :

Ar the meeting on Dacember 4, the President (Dr. A. B. Rendle)
uxhibited specimens of Rapflesio Arnoldi and Brugmansia Lowit,
which had been sent to the British Museum by Mr. Edward Jacobson,
of ort de Kock, Sumatra. The specimens caine from a forest near the
West Coast of Sumatra, at an altitude of 800-1200 metres. Both
plants are parasitic on the roots of a vine (a species of Cissus), and,
except for slender threads permeating the tissue of the host, consist
merely of a large flower; that of Rapflesia measured 18 inches across.
Nome lantern-slides were shown depicting plants of Rafflesia in their
native habitat, and also details of the floral structure.

Dr. G. Claridge Druce showed a series of rare British plants:
Plantago Edmonstonei (possibly a hybrid— P. lanceolata x P. mari-
lime); Epipogum aphyllum Sw., of which the recent history was
given; Jaraxacum Drucei Dahlst.; and Senecio aquaticus var.
vrnatus Druce.

Miss V. Hay gave an account of the young and adult stages of
Sophora tetraptera, a species of Leguminose from New Zealand.
IMirst, such well-known instances as Ulex and Eucalyptus were referred
to, where the seedling foliage differs widely from the adult. TLantern-
wlides were shown illustrating the persistence of juvenile leaf-form
during several years, seedlings of Sophora tetraptera and wvar.
microphylla with the two forms of leaves, juvenile and adult; also
var. prostrate in similar conditions. Thus, adopting Cheeseman’s
views, we have one species with three varieties, or there may be
three closely-related species. The plants may be set out thus:—

Var. microphylla ...... Seedling »Juvenile »Adult.
» prostrata ........ Seedling >Persistent Juvenile,
» « grandiflora ...... Seedling >Adult.

Usually the opinion of Goebel is adopted in considering the
juvenile form as one adapted to less light and more moisture than
the adult, but this explanation seems to fail in these instances, as
hoth sets of phenomena can be found side by side under identical
conditions ; it seems to be a problem calling for investigation by
botanists in New Zealand.

Miss Violet M. Grubb followed with a paper on “The Develop-
ment and Liberation of Spermatia in some Undescribed Cases among
the Red Algm.” Although nearly 150 years have passed since the
lirst record of spermatia in the Red Alge was made, little is known
uhout them. The author has collected twenty-three species, in
lifteen of which this stage was practically unknown. In Nitophyllum
11illie Grev. the mother-cells of the antheridia are cut off on both
murlaces of the single layer of thallus cells, and each mother-cell puts
up in succession three beak-like protuberances, enclosed in the gela-
tinous extended mother cell-wall. The contents escape when ripe
through an apical slit as a single spermatium clothed in a delicate
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wall. A similar development is found in Callithamnion brachiatum
Bornuni, where the antheridia are borne in clusters on the terminal
pinmw ; secondary and tertiary antheridia grow up within the empty
whenths of the primary ones. The cytology is the same in every
o, All cases of antheridial development do not follow the sawme
courss as the above, but the comparative study of the spermatia
in the Red Alge emphasises in a striking way the fundamental
rossmblances of the species throughout this group, and adds another
link to the proof of their common origin.

Rovarn INSTITUTION AND THE BRITISH AssociatioN. On the
ovening of December 17th a pleasant réunion was leld at the Royal
Institution, when the members of the British Association were the
guosts. A large number of sketches and photographs taken Ly the
mombers during the recent Canadian trip were exhibited and also
geological and botanical specimens. Short addresses were given on
agricultural and geological mpressions, and a cinema filn taken under
the direction of the Ontario Government, and featuring aspects of the
meeting at Toronto and incidents in the subsequent Western tour,
was exhibited and explained. One section of the film illustrated the
trip made by the botanists to Lake Timagami.

Wi note with regret that Mr. R. Irwin Lynch, A.L.S., Curator
of the Cambridge Botanic Garden from 1879-1919, died at Torguay
on December 7 last. Several generations of Cambridge botanists
liave a very grateful remembrance of help received from Mr. Lynch
in the course of their work. In recognition of his services to
hotanical science at the University, he was awarded the Honorary
Dogree of M.A. in 1906, and in 1908 he received the Vietoria Medal
of lonour from the Royal Horticultural Society. He was elected
{0 tho Associateship of the Linnean Society in 1881,

Wi have also to announce the death of Mr..J. A. Wheldon, M.Se.,
A.1.8., of Liverpool. He contributed a paper on ¢ Additions to the
Seottish Sphagna ” to the Journal as recently as November last. A
notice of his life and work will appear in our next number. :

T death is also announced of Mr. A. N. McAlpine, Professor of
Botany at the West of Scotland Agricultural College, at Glasgow on
Doc. 2. A writer in the Gardeners’ Chronicle (Dec. 13) describes
him as “a most popular demonstrator and one of the best-known
figures in educational circles in Scotland,” and “the only remaining
moemnber of the original staff of the College, which attained i:s
mujority this year.”

lir.-Corn. Stk Davip Perarv, C.M.G., C.I.E., F.R.S,, formerly
Diroetor of the Royal Gardens, Kew, has been appointed a Trustee
of the British Museun.

A ssmann ITandbook on the British Seaweeds is in course of
propuration by Dr. Lily Batten, and will be issued during the coming
yonr by the T'rustees of the British Museum.,

Ar the Publishers” request a portrait of the Editor has been
mednded in the present issue.
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THE FERTILISATION OF OPHRYS SPECULUM, ..
O. LUTEA, AND O. FUSCA,
By Covroner M. J. GoprEry, F.L.S.

Tie method of pollination of the flower in the genus Ophiys has
heen a riddle which, until recently, baflled all attempts at solution.
Darwin showed that, with the exception of O. apifera, the flowers
wre only fertile if visited by insects. He mentioned that the two
motallic “eyes ” at the base of the lip, which are “curiously like a
drop of fluid,” gave some colour to Sprengel’s idea of sham nectaries,
but neither adopted this theory ner proposed an alternative. He
stated that Miiller observed drops of fluid on the lip of O. muscifera
and saw a fly licking them up, but it did not remove the pollinia.
He quoted.G. E. Smith’s statement that < Mr. Price has frequently
witnessed attacks made upon the Bee Orchid by a bee” (see G. L.
Smith, Cat. Pl 8. Kent, 25; 1829), but did not connect it with the
pollination of O. apifera, which he thought was wholly self-fertilised.
Miiller stated that the base of the lip in O Arachnites is rizh in
glycose (Anat. Blumenbl. 90). The possibility of any attraction for
insects other than nectar or edible tissue does not seem to have been
even suspected. It is due to the brilliant observations of Monsieur
M. Pouyanne *, Conseiller & la Cour d’Appel, Alger, that at length
an intelligible solution of the problem has been reached.

Orurys seEcULUM. The species which furnished the key to the
puzzle was O. speculum, a North-African plantof remarkable appear-
ance. The lip is like an oval convex mirror (hence the name
speculum) of a curious metallic violet-blue, glittering in the sun,
with a narrow yellow border and a thick fringe of long red hairs.
The short side-lobes, similarly fringed, overlap the mid-lobe in the
attitude of wings at rest. The thread-like dark red petals resemble
antennzs, recalling those of O. muscifera.

M. Pouyanne found, as a result of twenty years’ observation,
that O. speculum is visited by one insect only, Dielis ciliata F.
(Colpa aurea), a bee rather longer than a hive-bee, each segment of
whose abdomen is fringed with long red hairs. Only the males
visit the flowers, the females paying no attention whatever to them.
Very different is the behaviour of the males, which eagerly seek oub
any plants growing near the burrowing grounds, and are able to
perceive them at some distance. One only needs to sit in the sun-
shine with a few spikes of speculum in the hand, when Dielis is
about, to attract the insects. Before long some will settle on the
llowers, sometimes two or three hustling each other on the same
flower, till one remains in sole possession, and are so absorbed that
they do not notice the presence of a spectator. This experiment,
often repeated in successive years at various places in Algeria, always
had the same result. If the labellum was cut off, no notice was
taken of such mutilated flowers, the sole source of attraction being
ovidently in the lip. Detached flowers laid face upwards on the

* Correvon et Pouyanne, Journ. ' Hort. de France, Feb., Mar. 1916, 1, and
Aug. 1923, 1.
Jourxar oF Boraxy.—Vor. 63. [FEprUsry, 1925.] D
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ground nre quite as attractive as when on their spikes, and are quickly
found, but if placed face downwards, so that the mirror is hidden
nud only the green under surface with the fringe of red hair is visible
the lowers are to some extent visited, but 1t takes the bees much
longer to find them. A dozen spikes were concealed in newspaper ;
the bees became conscious of their presence, five or six alighted on the
mper, going and coming with an agitated air, and two tried to crawl
inside.  Flowers hidden in a cardboard-box gave inconclusive results:
on one occasion they clearly attracted the insects, on another no
notice was taken of them. The bees were evidently able to perceive’
the presence of speculum, though hidden from sight, so long as the
covering was not too thick. This may be due to a sense of smell
keener than ours, for to us speculum has no pereeptible scent. 1% is
possible, however, that the males possess some sense-at present
unknown to us, akin to that by which the males of certain moths
will find their way to a female shut up in a box. Several species of
Ophrys have a distinet smell, that of O. lutew suggesting lemons,
whilst O. arachnitiformis has an indefinable scent, and 1 was recently
surprised to find that O. aranifera, in bulk, also emits an elusive
odour. It would be interesting to ascertain whether the female of
the visiting insect has a similar smell.

It is unquestionable that O. speculum possesses a mysterious
attraction for the males of Dielis ciliata, which does not appear to
be exercised by any other species of Ophrys. On the other hand,
M. Pouyanne has never seen the flowers of speculum visited by any
other insect. It appears to be so highly specialised as to appeal to
only one species, and, further, only to the males to the exclusion of
the females. It is evident, therefore, that in some way or other the
(uestion of sex comes into play.

T'he lip of speculum bears a curious resemblance to the female of
D. ciliata. 'The dense fringe of red hairs suggests the red-haired
alxlomen of the queen bee, the base of the lip looks like the thorax
and head of an insect, and the dark-coloured filiform petals resemble
antenname, which in Dielis are much shorter in the female than in the
mile. DBut what is the meaning of the mirror-like centre of the lip ?
M. Pouyanne asked himself this question in vain till he was able
{o observe the females of Dielis at close quarters. He found that
when these are at rest, or crawling on the ground, with the wings
half-crossed, the latter, which are strongly suffused with dark blue,
prosent beautiful metallic reflections, especially in sunlight. It is
diflicult, he says, to escape the conviction that the mirror of speculum,
with its sheen of violet-blue, corresponds to the reflections from the
wings of the female, and contributes powerfully to attract the males,
whose wings are whitish and transparent. The resemblance of the
flowar Lo D. ciliata Q is not close enough to deceive the human eye.
"ho right of insects is myopic and very inferior to eurs—what is
n wupurficinl resemblance to us appears to suffice for them. The
likoness need not be perfect, so long as certain salient points are
mugposted.  The males have an imperious and irresistible sex-instinct,
and in their cager haste to perform the task which is the supreme
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ohject of their lives, in the face of considerable competifion, have
nu time for diserimination, and cannot afford to neglect any possible
olwnce of finding a mate. :

Dielis ciliata belongs to the Seoliide, a family of burrowing
hymenoptera whose burrows are made in dry sandy banks exposed to
the sun. The larve live underground, the males emerging about one
nonth before the females. M. Pouyanne informs me that the latter
lend an almost subterranean life, searching for worms (which they
paralyse with their stings as food for their larvie), and hardly leave
{he soil except for nourishment and to perpetuate the species. The,
males may very often be seen in March, skimming, with a swift zig-
g flight, the ramparts and railway-banks in Algeria, which are
wlso the favourite stations of O. speculum. There they perform an
intricate and endless dance in the hope of finding some female
emerging from the earth. Immediately, they are on the spot, three
or four at a time, eager to fight for her possession. Il est de regle
que les méles, plus précoces, font bonne garde autour du lieu natal,
ot surveillent la sortie des femelles, qu’ils harcelent de leurs pour-
suites aussitét venues au jour ” (Fabre, Souvenirs entom. iil. 5).

M. Pouyanne found that the flowers of speculum are not visited
for nectar or any sweet edible tissue, in which case they would b8
abtractive to males and females alike. Both sexes visit other flowers
for nectar, and may be seen on Reseda Phytewma, Centaurea pullata,
Galactites tomentosa, and Malva sylvestris. Then they visibly
employ the proboscis to suck up nectar. Nothing of this sort occurs
when the males visit speculum. The proboscis is not brought into
play and the head does not come into contact with the labellum, as
verified at close quarters by M. Pouyanne on many occasions. The.
male places himself on the flower lengthwise, head inwards, just
beneath the rostellum, and plunges his tail into the fringe of long
red hairs at the tip of the lip. *Le bout de l'abdomen est alors
agité contra ces poils, de mouvements désordonnés, presque convul-
sifs, et linsecte tout entier se trémousse; ses mouvements, son
attitude paraissent tout & fait semblable & ceux des insectes qui pra-
tiquent des tentatives de copulation” (Correvon et Pouyanne, Journ.
L Hort. de France, Févr.—Mars, 1916, p. 5). In the course of these
brusque movements the male never fails to carry off the pollinia,
adhering, like two little horns, between the eyes, often collecting two
or three pairs, easily visible during flight by their bright yellow colour.
After the usual movement of depression, the pollinia project hori-
zontally forward, thus coming into contact with the stigma of the
next flower visited and effecting its pollination.

The flowers are only visited before the females emerge, which
they do about a month later than the males. If speculum flowers
later, or the females come out earlier than usual, this period may be
shortened. ) .

The first flowers opened are therefore the most lilely to be ferti-
lised——the later ones are often not visited at all. A calm atmosphere
and bright sunshine are essential, for the males are not active in wind
or rain—a fact which further reduces the number of days when
D2

A}
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pollination can take place. The males seldom quit the ground where-

the female pupwe lie, so that the extent to which O. speculum is
fertilised depends largely on its proximity to the burrows of Dielis.
The great abundance of the latter round Alger makes it easy to
witness its visits to speculum, and accounts for the relatively large
proportion of seed-capsules produced, the average yield according to
M. Pouyanne’s estimate being 40 °/,, whilst O. fusca barely gives 20
and O. lutea often only 5 to 10 °/,.

Such is the evidence of M. Pouyanne, whose refusal to admit the
conelusiveness of his observations till confirmed by repeated experi-
ments in successive years is beyond all praise. I may say that whilst
watching O. arachnitiformis at Hyéres 1 have seen facts closely
analogous to those deseribed by him. I often witnessed the swift
skunming zig-zag flight of the males without realising that they
were quartering the ground in search of a mate. It was long before
I saw one alight on a flower, but when it did so it was at once
knocked off by an impetuous newcomer. On another occasion I
caught three bees on the samne flower with one sweep of the net,
showing the same keenness of competition as in the case of Dielis.
"This was near a dry sandy bank facing south, where the plants were
few and scattered, and almost every flower open was fertilised (Journ.
Bot. 1922, 359). It did not- then occur to me that this great
fertility was due to the proximity of an ideal bank for burrows,
although I noticed on moving off to flat ground half a mile away,
where arachnitiformis was much more plentiful, that there were 1o
more bees to be seen flying about. ,

M. Pouyanne has kindly informed me that on several occasions
in 1924 he saw Diclis males pursuing the females, especially when
crawling on the ground. They alighted on the back of the latter,
and performed exactly the same movements as he had so often seen
éxecuted on the flowers of speculum. This supplies the last link re-
quired to complete the chain of evidence as to the object of their visits.

Orurys LUTEA Cav. Although this plant is widely spread in the.

énvirons of Alger, and is more abundant than O. speculum, it is
extremely difficalt to see any inseet visit the flowers. The oppor-
tunities of doing so are limited, as it flowers in March, when cahn

sunny days are comparatively few. The visiting insects are smaller-

and less conspicuous than Dielis, and much more ditficult to see, and
are relatively so scarce that a large proportion of the flowers of
lutéa are never visited at all. In 1891 M. Pouyanne witnessed the
pollination of O. lufea in a particularly favourable station, since
destroyed. It was effected by small hymenoptera half the size of a
bee, which placed themselves on the flower in what he calls the reverse
position, 7. e. with the head directed owtwards, and carried off the
pollinia not on the head, but on the tail! Since that date, although
he several times caught insects with the pollinia of O. lufea on their
tails, he never succeeded again in witnessing an actual visit to the
fower until 1924, when fortune unexpectedly favoured him. Previous
observations had showed him that in some stations, e. ¢., 1 km. from
Alger, not a single flower was fertilised—perhaps the requisite insech
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did not océur so near the town. At another station, where Jutea was
w0 abundant that it eould almost be mown, it yielded barely 5 to 10°/,
of seed-capsules. Here it grew in rather damp flat clayey meadows
admirably adapted for the germination and vegetative increase of the
plant, but where the insects were rare, the ground being unsuitable
for their burrows. In a large meadow several kilometres from the,
town, four groups of O. lutea, 50-100 m. apart, gave the following
results : 1st and 2nd groups, 10-12°/, of flowers fertilised, 3rd group
30°/,, 4th group 3 /.. Here the ground was more broken up, and
there were small banks suitable for burrows, tothe immediate proximity
of which the fertility of the third group was no doubt due. At Fort
I'Empereur, 4 km. from Alger, the enormous proportion of 70 to
80°/, of capsules was produced. Here then was a station where the
visiting insect was plentiful, and observation likely to succeed. On
March 23rd, 1924, M. Pouyanne repeatedly witnessed small hymeno-
ptera, subsequently identified at the Paris. Museum as dndrena
nigro-olivacea Dours 3 and A. senecionis Perez J, place themselves
on the flowers in the reverse position, exactly on the dark marking
(representing the female) in the middle of the bright yellow lip, and
carry off the pollinia attached to the upper part of the extremity of
the abdomen. One insect which alighted in the direct position (head
inwards) at once turned round and assumed the reverse position. A
few days later, he expdsed cut flowers of lutea brought from another
station, and before long the little bees visited the flowers, on which
they remained from 1 to 2 minutes. Some were so engrossed that
they were not disturbed by taking the flower in the hand. M. Pou-
yanne was thus able to watch them sufficiently near to make sure
that they were not seeking honey or edible tissue, but made exactly
the same movements as those of Dielis ciliata on O. speculum,
plunging the abdomen into the cavity at the base of the lip with its
cushion of hairs, and agitating it nervously from right to left. These
observations were made on a steep bank with only four or five plants
of lutea in one corner, and four or five others some 50 metres away.
They were rendered possible by the fact that the insects were more
abundant than the plants, giving rise to keen competition. In fields
elsewhere, in which luten was extremely plentiful, nothing of the
sort was to be seen, and the number of subsequent capsules was very

small. .
The constriction of the labellum in O. lutea s essentially different

_from that of all other species of Oplhrys, except O. fusca and its near

ally O. atlantica, which are built on the same plan. The lip is
oblong with short rounded side-lobes and a broad emarginate mid-
lobe, and has a wide bright-yellow border and a dark-coloured raised
area in the centre shorter than the lip, and with blue retlections
towards the base. 'This, in M. Pouyanne’s opinion, represents the
queen bee at rest on a broad yellow flower, head outwards, and the
male accordingly faces the same way and is of correspondingly small
dimensions. In O. speculum the whole lip simulates a female facing
inwards, and, the male is proportionately larger and faces in the same
divection. The resemblance of the lip in O. speculum to the rather
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conspicuous Dielis ciliata Q is so close as to attract the males of that
species only, but in Jutea the marking simulates a darker and smaller
insect, much less distinctive in appearance, and the likeness is more
general and less definite. As a result, two species of dndrena visit
the flowers, and a third hymenopteron, believed to be a species of
Halictus, was also taken on them. These are all much smaller than
Dielis, and about % to § the size of a hive-bee. A small-lowered
form, sometimes called O. lutea minor, has two dark curved marks
near the apex of the lip, which are suggestive of the fore-legs of an
insect and perhaps add to the illusion that it is facing outwards. In
the case-of the Andrene the viscid dises were attacked a little above
the end of the abdomen, the lower part of the caudicle resting on its
last segment and the pollinia projecting a little beyond the tip.

On March 24th, 1924, M. Pouyanne wrote :—I was able yester-
day, at least a dozen times, to see these little hymenoptera visit the
flowers of /lufea under my very eyes. All assumed the reverse
position, placing themselves exactly on the markings representing the
insect, and remained on the tlower “un bon moment.” They made
the same movements with the abdomen as those of Dielis on O. spe-
culum, the tail being plunged most of the time into the cavity at the
base of the lip.

Ormrys Fusca Link is much less frequent in Algeria than either
lutea or speculum, and as it flowers so early (Jan—Feb.) it is much
more difficult to witness its pollination. M. Pouyanne has only once
suececded in doing so, on the railway embankment at Blidah, in 1905,
all subsequent attempts having been in vain, The insect, which was
unfortunately never identified, assumed the ¢ reverse ” position on the
dark-coloured marking on the inner half of the lip and plunged its
tail into the cavity at its base, finally emerging with one pollinium on
the tip of the abdomen. M. Pouyanne had previously seen, at Alger,
a black ‘hymenopteron flying round a group of O. fusca with 4-6
pollinia on its tail at the end of January when no other species of
Ophrys was in flower, and he has since twice seen similar inseets on
the wing with the pollinia of O. fusco on the tail, one of which was
twice as big as the other and probubly helonged to a different
species.

Two varieties of O. fusca which flower in April occur in Algeria:
one has very small flowers % to } as big as the type, and the other,
rather frequent in sand near the sea at Sidi Ferrueh, has flowers about

twice the ordinary size. These variations in size and in the time of-

flowering are no doubt correlated with the dimensions and dates of
appearance of different species of insects concerned with the pollina-
tion of the flowers. A small-flowered form (var. fumerea Viv.) and
a form with flowers at least twice as big as the type oceur also on the
French Riviera.

On April 1st, 1924, T was looking at some orchids which I had
planted in the garden of the Hotel Continental at Hyéres, when I
saw a blackish insect alight on a flower of O. fusca. 1 knelt down,
put on my eye-glasses, and saw the whole process clearly. He entered
the helmet head-fivst, but at once turned round and, gragping the
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widdos of " the labellum with his feet, fixed himself firmly there, with
his tail in the cavity at the base of the lip. He paid no attention to
me, but all the time kept wriggling his body and moving his abdomen
whout in a very lively manner. He continued to do so for what
weemed quite a long time, more than a minute, perhaps two minutes.
When he finally withdrew his tail from the throat of the flower, it
had two bright yellow pollinia on it. I noticed that they were not
sy mmetrically arranged, but one projected farther out than the other.
Ile rested a fow moments on the lip, and I tried to catch him by
sapping off the flower with my eyeglass-case, but he was too quick
for me, and T had the mortification of seeing him fly away with his
yellow appendages. On examining the flower I found the anther
smpty, a quantity of pollen on the stigma, and one pollinium attached
to the right-hand sepal by its viscid disc. It would seem therefore
that he had brought one pollinium with him, with which he had
pollinated the stigma, and withdrawn the two pollinia from the anther,
one of which, in the course of his strenuous movements, had been
rubbed off against the sepal before the viscid matter of the dise had
liad time to set firmly. i s

The next day was wet, but the following morning, when watching
with my net, T saw a similar insect settle on O. fusca. 1 lowered
the net over him, so that he was in a cage, and, although I accidentally
touched the plant, it did not disturb him. I saw him go through
exactly the same evolutions as his predecessor, and secured him when
he flew up into the net. It never rains but it pours.  On March 31st
Mr. St. Quintin and Major Van der Weyer saw at Costebelle a bee
leaving O. fusca with pollinia on its tail, but f:ould not catch it, and
on the very day on which T caught my specimen the latter took a
bee on O. fusca with two pollinia on its tail. These bees were
identitied at the Paris Museum of Natural History as dundrena
(rimmerana Kirby & and 4. nigroenea var. nigrosericea Dours d
respectively.

A. trimmerana had been previously taken by me on Ophrys
arachnitiformis at Hyéres on March 14th, 1921, bearing its pollinia
(Journ. Bot. 1922, 359). This bee therefore assumes the direct
position when visiting the latter species, carrying off the pollinia on
its head, and the reverse position on O. fusca, withdrawing the pol-
linia on its tail. i

The lip of O. fusca resembles that of O. lutea, but is somewhat
longer and narrower, dark purple in colour, and in some localities has
a very narrow golden-yellow edge. The marking which slmqla,tes_ the
insect is lighter than the rest of the lip, of variable and indefinite
coloration, but more or less iridescent with greys and blues, probably
suggesting, like the mirror of O. speculum, reflections from the closed
wings of a bee. ]

I must confess that I have been unable to detect any obviou
yesemblance to an insect in the markings of the lip of O. lutea an
O. fusca at all comparable with that of mussifera to a fly, nor coul
I see anything to suggest that the insech supposed to be represente
was in the reverse position. Nevertheless, it is undeniable that onl
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males visit the flowers, that they seek neither nectar nor edible tissue,
and that they act in exactly the samne manner as if the. marking on
the lip were really a female of their own species. Nothing short of
seeing this withmy own eyes was sufficient to dismiss all doubts from
my rather incredulous mind. It then became clear that, however
fantastic the idea might appear, the behaviour of the male was only
capable of one interpretation, and that, however vague the resemblance
of the labelluin might be to a female Andrena, it was sufficient to
attract the males and retain them for some time on the flower. The
observations made by Mur. St. Quintin, Major Van der Weyer, and
myself at different localities near Hyéres confirm those of M. Pou-
-yanne in Algeria. It can be taken, I think, as established that
Ophrys speculum is visited only by Dielis c¢iliata &, which carries
the pollinia on its head, and that a similar service is performed for
0. lutea by Andrena nigro-olivacea 3 and A. senecionis &, and for
O. fusca by Andrena trimmerana 3 and A. nigroenea 3, all of
which remove the pollinia attached to the tail.

I am indebted to M. Lucien Berland of the Paris Muséum Q’His-
toire Naturelle for his kindness in identifying the insects named above.

THE HOME OF SEMPERVIVUM ARBOREUM L.
Br R. Lroyp Prareer, D.Sc.

THE origin of this well-known plant is something of a mystery.
Linnzus, Sp. Pl. 464, defined its distribution as in “ Lusitania, Creta,
Corcyra, Zacintho,” but the majority of later botanists have looked
on it as introduced in Europe, although it is widely spread along the
basin of the Mediterranean. 8. arborewm is and has long been in
cultivation; it is common in European gardens, also in and about
gardens at Funchal in Madeira. It is generally set down as a
Canarian plant, and has been definitely recorded from several of the
islands of this group, hut none of the native stations which have
been assigned to it have stood the test of critical enquiry. It was
unknown as a Canarian species to Webb and Berthelot (Phyt.
Canariensis ; see also Christ in Engler’s Bot. Jahrb. ix. (1887) 108~
113). R.T. Lowe, who describes the plant correctly and ought to
have been familiar with it from his Madeiran work, recorded it
(Man. Fl. Madeira, 1. 337) from Teuerife, Hierro, and Lanzarote.
R. P. Murray (Journ. of Bot. xxvii. (1899) 202) doubted these
records, believing them to refer to the allied S. kolochrysum. As
regards the Tenerife station, Barranco de Martianez, where Lowe
says it oceurs “iIn vast profusion,” Murray himself, Dr. Perez,
Dr. Burchard, and T have ali sought it without success, finding only
S. holochrysum there. A specimen of Lowe’s “arboreum” in the
British’Museum, collected by him in the Barranco de Martianez in
1857, has the glabrous inflorescence and sepals of holochrysum. The
Lanzarote locality, El Valle'or Los Valles, I searched recently with-
out seeing a trace of it. At the Hierro station, © Las Vueltas above
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Unsa Blanca ” (that is, the zig-zag road which ascends from El Golfo
to the Risco de Jinama), 8. holochrysum (?) occurs abundantly, bu}:
no arboreum. O. Kuntze (Rev. Gen. Plant. 1. 229) lumps
arboreum, holochrysum, and Manrigueorum, and his records of
arboreum from Tenerife and Palma no doubt refer to the secopd
of these species. Bornmiiller (Engler’s Bot. Jahrb. xxxiii. (1903)
430-431) and Christ (Zoc. ¢it.), both of whom paid much attention
to the Canarian Semperviva, have nothing new to say regarding
8. arborewum. Murray (loc. cit.) considel’eq S. arboreum L.:
Manriqueorum Bolle= Dorame Webb, and claimed Gra‘n Canaria as
its home, on account of a plant which he gathered at, ]L'l Dragonal,
which “agreed perfectly with Portuguese arboreum.” 'There is no
specimen from this station among Murray’s plants in the British
Museum, but it seems likely that his plfjmt was Manmg.ueom.mz,
which is frequent on Grand Canary, but is certainly not identical
with arborewm. Finally, Pitard and Proust (Iles Canaries : Flore
de I Archipelago, 1908) only quote Lowe’s records for the plant.

Sempervivum arborewm is a widely-known species, and has been
excellently figured several times, presumably from European speci-
mens (De. Candolle, Pl. Grasses, 125, 125 bés ; Sibthorp, F1. Grazca, 4!3,
Bot. Register, 99), and there is little reason for the confusion
regarding it in the Canary Island records. Its redlsc'overy.tl'lere——lt
it occurs at alll—is much to be desired. Botanical visitors to
Tenerife wishing to familiarize themselves with the plant may see it
in abundance in the garden of the Hotel Benitez, above Santa Cruz—
the only place where I saw S. arboreum during three months spent
in hunting Semperviva on the seven islands of the Canary archi-
pelago. ) ) o

But whatever may be its standing on the Canaries, 1t would
appear that, after all, this species is native in the Mediterranean, for
it is referred to by Dioscorides, and illustrated in the fine copy
of his Materia Medica known as the ¢ Codex Vindobonensis.
The work of Dioscorides was written in the first century o.n. The
passage in question runs as follows (I quote from the Latin trans-
lation in Sprengel’s edition, i. 584, 1'829) — )

“ Cap. LXXXVIII [De Sempervivo magno]. Sempervivam mag-
pum ita nominatur quoniam folia semper virent. [Alius dicitur
sempervirens, ambrosion, chrysospermon, zoophthalmon, buphthal-
mon, stergethron, sempiternum, a'ichrysop, holochr):son, chryga_n-
themon, protogonon, borion, notion, prophetis paronthla aut chrysitis,
Romanis ceracusia, aut. Iovis caulis, diopetes etiam, aut se:dum
majus, Aegyptils pamphanes.] Caules edit cubitales, aut majores,
crassitudine pollicari, pingues, satis v1ren‘o(.>sz incisuris pl:aedltos, ut
tithymallus characias; folia pinguia, pollicia magnitudine, versus
apicem linguzformia : et inferiora quidem folia in terram sunt recli-
nata : summa vero ita conferta, ut orbiculato ambitu oculum reprae-
gentent. Nascitur in’ locis montanis: et in fictilibus nonnulli id
plantant, quae super domibus collocantur.” [Notes on its medical

roperties follow. ) .
P 15)l‘he illustratgd copy known as the ¢ C’odex. Vindobonensis,”
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whioh was published in facsimile at Leyden in 1906, is dated at
phoul 512 a.n. The passage relating to S. arboreum (Aeizoon to
megat s the Dioscoridean name) is illustrated by a figure of a large
phunt without flower, unquestionably 8. arborewm, which appears
on fol. 12 perso.  (The following figure, Aeizoon to mikron, is an
oxeullont representation of one of the S. Zectorum group, which
nnseitur in muris, rupibus, maceriis et sepuleris umbrosis ” (Spren-
gul's translation, p. 585).

Some later (but still tolerably early) evidence of the occurrence
of this plant in south-eastern Europe may be gleaned from Mattioli’s
Commentaries on Dioscorides. My references are to the Venice
wlition of 1588, In addition to 8. tectorum wel aff. (p. 461, sub
Neduwm magus) he illustrates :

(1) « Nempervivum arborescens [a Sempervivum allied to arbo-
pewm, and possibly a young vigorous specimen of that species)
(p. 464).

(2) "“ Sempervivum arborescens alterum ” [8. arboreum, excel-
lontly portrayed] (p. 465). On p. 463 the author says, ¢ Ceterum
duas arborescentis Sempervivi plantas, quarum iinagines hic appingi
enrauimus, alteram, quae major et fruticosior est Clarissimo Viro
Augerio de Busbeke Flandro, qui eam Constantinopoli secam adduxit ;
alteram verd Iacobo Antonio Cortuso viro optimo atque doctissimo,
eni Coreyra allata est, acceptas refero.”

1f the former of the two figures represents a second arborescent
Sempervivam, it is certainly a pretty puzzle ; but at least there is no
doubt about S. arboreum.

In the British Museum (Dept. of Botany) there is a vellum
tolio volume of 418 plates copied from the Vienna Codex above-
mentioned ; it dates from the second half of the 15th century. The
Cirook naumes are written above the figures in a contemporary hand ;
and pre-Linnean Latin names are added in a later hand below.
eve . arboreum is named S. arborescens and 8. tectorum is named
N. majus vulgare.

| ‘think ihe Dioscoridean evidence in favour of this plant’s being
mntive in the eastern Mediterranean is incontrovertible. "The sugges-
tion, which might be made, that it was brought from the Canaries
(lo which its nearest allies are confined) by, say, the Pheeniciuns,
who certainly explored that region, savours too much of romance;
and we are faced by the fact that the plant ean be nowhere found in
it supposed Canarian home, where its allies are abundant. European
holanists have not been unanlimous in branding it as an escape;
Boixsior (181 Or. ii. 797) thinks it may be indigenous in Spain, and
Nymnn (Conspectus, Suppl. ii. 126) reports it as possibly a native in
Malloren. 1t is not likely to become extinet readily, as it affects
voulo il ¢liffs 5 and it is to be hoped that we shall have news of it
sone dny from Mediterranean habitats that are free from suspicion
of introduetion,

I hnve only one other word to say about this plant. The late
Jumes Britten drow attention (Journ. of Bot. Iv. 15) to a drawing by
Tt Forbes of ** the Wild Sedui or House-leek Tree” (8. arboreum),
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mnde on St. Helena; he pointed out that a specimen collected by
Bunks and Solander in 1771 is in the British Museum, without any
necompanying indication of its being a cultivated plant; and that
Melliss in his S¢. Helena (1875) includes ““ 8. sp. (?) yellow-flowered
{'rassula : cultivated and rarve, in Gardens on the upper land.  Hab.
(nnaries.” The Banksian specimen .is poor—a small inflorescence
without leaves,—but it appears to be correctly named ; and the occur-
renee of the plant on this remote rock so early as 1771 challenges the
theory of introduction, and invites investigation.

THE GENUS PLEIOTAXIS Srerrz
(COMPOSITE).

By SeexcEr Moorg, B.Sc., F.L.S. *.

Pleiotazis was founded by Steetz in Peters’s Réise nach Mossam-
higue (1863), and at the time (1877) when vol, iii. of Flora of
T'ropical Africa was published it still remained ménotypic, Wel-
witsch’s material not being then available for description. However,
in 1893 O. Hoffmann (Engler’s Bot. Jahrb. xv.) described seven new
species ; he subsequently added two more and these, together with one
cach for which Hiern, R. E. Fries, and myself are respectively respon-
xible, made up till the present time the thirteen known species of the
genus.  In addition to these, however, the Museum contains ten
which appear to be new and one well-marked variety, and there is
also one at Kew. Adding to these a species named in manuscript
ly Muschler, the total humber of species now amounts to twenty-
five.

The range of Pleiotaxis is a belt across the continent extending
from Sena in Portuguese East Africa, where it was originally
discovered, and Western Tanganyika Territory to Angola and the
[{asai basin in the Belgian Congo. The genus is well known for the
size and beauty of its flowering heads with their conspicuous homo-
gamous almost always brilliant red or purple florets. The tribe
Mutisiee to which it belongs is but poorly represented in Africa, as
indeed in the Old World generally ; largely on account of this, as well
us the habit and broad involueral leaves, the genus is scarcely likely
to be mistaken when specimens oceur in a tropical African parcel,
except in the case of five species (P. fulva, macrophylla, racemosa,
elivicola, and vernonioides) which suggest Vernonia, but are distin-
guished by the long anther-tails and entirely different style-arms.

In the accompanying clavis O. Hoffmann has been closely followed.
IFor his prime distinction he relied on the solitary or racemose heads—-
u distinetion not easy to apply in a few cases where two or even three
heads may be seen on a specimen identical in other respects with

* The types described are in the British Museum Herbarium, except P. lati-
squamee which is at Kew. .
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monocephalous ones, from which the racemose condition might easily-

be brought about by no very great elongation of the plcmt s main
axis. A more consistent character is found in the clothing of the
involucre ; but even here there are transitions from a ’chxck and
permanent tomentum to a condition where nearly all signs of a
tomentum vanish after a time. The foliage-leaves of some species
are strongly rugose on the upper side, these of others perfectly flat
a very good distinction; but here again difficulty may arise, for a
Museum specimen with precisely all the characters of £. Antunesii,
a rugose-leaved species, has the leaves perfectly flat. These differences
and the shape of the involucres and of their individual leaves, together
with the clothing of the achenes, are the chief points requiring
attention in naming specimetis—a work it is hoped the clavis will tend
to make easier:—

SPECIERUM CLAVIS *.,

& Capitula solitaria.
Involueri phylla glabra.
Folia lata.
Folia plana.
Folia supra glabra. Capitula sessilia
vel breviter pedunculata.
Involuera ohovoidea; phylla ob- [Steetz.
longa, obtusa ................. 1. P. pulcherrima
Involucra subhemispherica; phyl-
la obovata obtusissima.

Folia obovato-oblonga ......... 2. P. Sapinit, sp. n.
Folia lanceolata .................. 3. P. latisquamea,

Folia supra glabra. Capitula longi- Lsp. n.
pedunculata. Achenia pilosa. 4. P. Dewevrei

Tolia supra glabra. Capitula longis- [O. Hoffm.
sime pedunculata. Achznia [ Muschl.
SEPICEA L.uveii it ieteen e 5. P. macrophylla

Folia supra arachnoidea. Capitula
longissime pedunculata. Achee- [O. Hoffm.
nia glabra........................... 6. P. Newtonz

Folia rugosa.

Capitula magna. Involucra cam- [O. Hoffm.:

panulata. Folia supra glabra . 7. P. rugosa

Capitula majuscula. Involucra he-
misphewerica. Folia supra arach-

poidea.
Tolia elliptica. Acheenia pilosa . 8. P.affinis O.Hoffm.
Folia lineari-lanceolata. Achania [S. Moore.
sericeo-pubescentia  ......... 9. P. vernonioides
Capitula  medioeria. Involuera [sp. n.

cylindrica. Achenia glabra ... 10. P. Gossweileri,

* Numos of species in italics are those of which a specimen has not been
seen,
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Folia angusta.

Folinangustelinearia. Involueri phylla
int. lineari-oblonga, obtusa. Achwe- [O. Hoffm. -
nia glabra ......... . 11. P. linearifolia

Folia angustelinearia. Involucri phylla
int. late oblonga obtusissima. .

Acheenia sericea ..................... 12. P. ambigua, sp. n.

Folialineari-oblonga. Achaniasericea. 13. P. Bauwii, sp. n.

luvolueri phylla tomentosainterdum tandem

glabrescentia.

Folia ovata vel ovato-oblonga.
Capitula magna, breviter pedunculata.
Involueri phylla anguste triangularia,

acuta. Achznia sericea ...... 14. P.eximia O.Hoffm.
Involueri phylla late triangularia, [sp. n.
obtusa. - Achania pilosa ...... 15. P. Welwitschi,
Capitula magna, longe pedunculata.
Achznia sericea ..................... 16. P. Kassneri, sp. n.
Capitula majuscula, longe pedunculata.
Involueri phylla obtusa. [O. Hoffm.
Folia rugosa .........coeeiiiiinn, 17. P. Antunesii
Folia plana ....c...................... P. Antunesii var.
[ planifolia, var. n.
Involueri phylla aeuta ............... 18. P. ammna
Folia lanceolata subtus arachnoidea. |R. E. Fries.
Capitula majuscula..................... 19. P. sciaphila, sp. n.
Cupitula  racemosa, mediocria. Involuera
cylindrica.
Folia plana. [0. Hoffm.
Folia elliptica, minute denticulata ...... 20. P. racemosa
Folia ovato-oblonga, dentato-serrata ... 21. P. elivicola, sp. n.
Folia lineari-lanceolata. Involucri phyla
oblonga ... 220 P Davyd, sp. .

Folia linearia. Involueri phylla ovata... 23, P. Rogersii, sp. n.
Folia rugosa. Involueri phylla dense fulvo-

Homentosa .o.veeiininiiiiiin s 24. P. fulva Hiern.
Capitula  racemosa, majuscula. Involucra {O. Hoffm.
campanulata ...l 260 P. huillensis

Pleiotaxis Sapinii, sp. n. Herba ; caule valido eximie striato tela
pubtili araneosa arcte tecto; foliis magms sessilibus obovato-oblongis
obtusis inferne angustatis basi amplexicaulibus margine undalatis
papyraceis supra gldbns in siccoque fuscis subtus araneoso-argyraceis ;
(n/nluln magnis solitariis terminalibus sessilibus necnon foliis ultimis
perpaucis mvolucmtls ; tnvolucri subhemispharicl ecirca 7-serialis
phyllis glabris obovatis obtusissimis interioribus gradatim majoribus
omnibus subtiliter w-striatis; corollis exsertis; antherarum caudis
cilintis; ackeniis 5-costatis costulis paucis 1nte1jectis fulvo-sericeis
uam pappus plane brevioribus.

Belgian Congo, Blelme, A. Sapm

Folia usque 15x7 cm., superiora minora, summa cap1tu1um
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amplectantia verisimiliter circa 3 em. long.; costw lat. utrinqus
circa 10 pag. inf. eminentes; reticulum sublaxum pag. sup. magis

“visibile.  Corollee tubi pars angusta 18 mm. long., pars ampliata

2 mm.; lobi cirea 5 mmn. Antherarum caude vix 1 mm. long.
Achwnia 85 mm., pappus ®gre 15 mm. long.

Aflinity with P. pulcherrima Steetz; easily distinguished by its
folinge and capitula.

Pleiotaxis latisquamea, sp. n. Herbacea ; Joliis sessilibus lancco-
latis mucronatis basi amplexicaulibus supra planis leviterque scabrius-
culis subbus minute griseo-tomentosis ; capitulis magnis solitariis ad
apicem caulis sessilibus; snvolucri subhemispheericl phyllis 7-serialibus
late obovatis obtusissimis (intimis spathulatis) glabris; ecorollis
e_xsertis; acheniis oblongis 5-costatis inter costas strintis subtiliter
fulvo-sericeis ; pappi setis dilute stramineis quam achmnia longi-
oribus.

N.W. Rhodesia, Bwana Mkubwa, 4500 ft.; F. 4. Rogers, 8381
(in hb. Kew.).

Folia usque 16x 35 cm., supra in sicco fusca necnon pallide
nitida ; costm lat. (uti reticulum) utrobique bene visibiles. Capitula
pansa 4 x4 em.  Achienia 10 mm., pappus 15 mm. long. .

Differs from P. Sapinii mainly in the foliage and the broader
involucral leaves.

Pleiotaxis macrophylla Muschl. MSS. in herb. Berol. ex De
Wildem. in Ann. Mus. Congo Belge, sér. iv. ii. 176. Herba sul-
acaulis eramosa ; foléis amplis ad basin caulis rosulatis late ovatis
sursum rotundatis basi in petiolum brevem latmin canaliculatum
breviter angustatis margine dentatis pergamaceis supra glabris subtus
puberulis margine breviter minuteque floccosis ; capitulis mediocribus
solitariis pedunculo longissimo distanter parvibracteato aliquanto
araneoso ; ¢nvolucri anguste companulati phyllis 7-serialibus ovatis
obtusissimis intimis angustioribus obtusis omnibus glabris lineaque
centrali nigra percursis; corollis exsertis; entherarum candis villo-
sulis; acheniis paucicostatis fulvo-sericeis ; pappo sordide albo
acheniis longiore.

Belgian Congo, Luente, under trees; Kassner, 2497.

Folia usque 17 x 13 cm., sed s@pe minora, e.g. 10-12x 7-8 em.,
utrobique concoloria, in sicco fusco-brunnea; petioli 5-15 mm. long.
Pedunculus erectus, usque 34 em. alt.; hujus bractese subulatz, circa
7 mm. long. Capitula pansa 24x18 mm. Corolle tubi pars an-
gusta 10 mm. long., pars intlata segre 2 mm. Antherarum cauda
vix 1 mm. long. Ach®nia 3 mm., pappus 10 mm. long,

Remarkable for its broad, rosulate, concolorous leaves, long pedun-
cles, and habit reminiscent of Gerlera. 'The eorollas would seem to
be yellow (or possibly white), like those of P. racemosa and clivicola.

Pleiotaxis Gossweileri, sp. n. Herba perennis, erecta, sursum
sparsim ramosa; caule striato arecte tomentoso; folids pro genere
parvis sessilibus oblongo-lanceolatis apice mucronulatis basi leviter
amplexicaulibus margine denticulatis papyraceis supra rugosis arach-
noideis tandem fere glabris subtus molliter albo-tomentosis; capi-
tulis mediocribus ad apicem ramorum solitariis pedunculatisque;
involucri cylindrici phyllis circa 7-serialibus ovatis obtusissimis

I
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Inbimis paueis ovato-oblongis omnibus glabris fuscisque; ecorollis
gy oxsertis ; antherarum caudis villosulis; achenits compressis
Imni callosis 5-costatis inter costas striatis glabris; pappo stramineo
yuum achenia paullulum longiore.

Angola, Kaconda, in rocky situations at Landingo; Gossweiler,
11205,

Planta circa trispithamea. Folia +6x 1'5-2 cmn., supra in sicco
frimo-viridia. Pedunculi plerique cirea 10 cm. long., tementosi,
wacteis perpaucis foliis similibus nisi minoribus onusti. Capitula
juunsa fere 8 em. long. Involuera 20 x 12 mm. Corolle tubi pars
nugusta 10 mm. long., pars inflata 5-angulata 2 x 2 mm. ; lobi 8 mm.
long.  Antherarum caude 2 mm. long. Achenia 9-10 mm., pappus
Il mm. long.

An elegant plant at once recognised by its small leaves and
longthily peduncled cylindrical heads with dusky purple involueral
lenves.

Pleiotaxis ambiguna, sp. n. Herbacea, erecta; caule sursum
pruciramoso stristo subtiliter araneoso dein glabro; foliis sessilibus
anguste linearibus acutis basi breviter amplexicaulibus margine revo-
lutis supra glabris planisque subtus albo-tomentosis; capitulis majus-
enlis breviter pedunculatis ad apicem ramorum solitariis; ¢nwvolucro
enmpanualato 8-seriali phyllis ovatis obtusissimis (intimis paucis late
oblongis) omnibus glabris; corollis exsertis; antherarum caudis
oilintis ; ackaniis striatis fulvo-sericeis pappo brevioribus.

Angola, Munongue; Gossweiler, 4146 (mn part.).

Planta trispithamea. Folia 4-5 em. long., 1-1'56 mm. lat. Pe-
dunculi longit. 10 mm. nunquam attingentes, bracteis perpaucis
abbreviatis smwpe donati cito glabri. Capitula pansa 2:8x1-8 em.
Corolle tubi pars angusta 10 min. long., pars inflata 2:25 X 2°25 min. ;
lobi circa 7 mm. long. Antherarum caude 2 mm. long. Achwenia
7 mm., pappus 9 mm. long.

This might easily be mistaken for P. linearifolia O. Hoftm., to
which it is closely allied. It differs from that chiefly in the some-
what longer and broader capitula with broader involueral leaves in 8
(not 6) series, and in the silky (not glabrous) achenes.

Pleiotaxis Baumii, sp. n. Herba erecta perpauciramosa ; ramis
striatis subtiliter araneosis; folits sessilibus lineari-oblongis muero-
nulatis basi breviter amplexicaulibus integris nisi (rarissiine) minute
denticulatis supra planisaraneosis subtus tomentosis ; capitulis majus-
culis solitariis breviter pedunculatis; involucri anguste campanulati
phyllis 6-serialibus oblongis obtusis intimis oblongo-linearibus omni-
bus glabris; corollis exsertis; antherarum caudis ciliatis; acheniis
striatis fulvo-sericeis a pappo facile superatis.

South-West Africa, R. Chitanda, under trees; Bawum, 170.

Tolia pleraque 6-8 em. X 5 mm. ; pag. sup. in sicco viridia. Pedun-
culi 1 cm. long., tomentosi, bracteis paucis brevibus onusti. Capitula
pansa 2:-8x 1-2 em. Corolle tubi pars angusta 12 mm. pars dilatata
3x2'5 mm. ; lobi eirca 8 mm. long. Antherarum caude fere 2 mm.
long. Achenia 6 mm. long. ; pappus 11 mm.

To this is referred Gossweiler 2643 from R. Cuanaval and 4146
(in part.) from Munongue, beth with narrowly linear upper Jeaves (of
these the type-specimen is deprived).
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This also is close to P. linearifolia, under which name the Baum
plant was distributed (and noted in Baum Kun.-Zamb. Exped. 425).

1t has the narrower fewer-seriate involucres of P. linearifolia
and the silky achenes of P. ambigua.

Pleiotaxis Welwitschii, sp. n. Frutexr 3-5 pedalis, basi lignosus,
patentin ramosus (ex schedis cl. detectoris); ramis validis striatis
araneoso-tomentosis ; folizs sessilibus ovato-oblongis mucronulatis

basi auriculatis (auriculis caulem amplectentibus breviterque incisis).

margine indurate serrato-dentatis chartaceis supra rugosis arancosis
deinde glabrescentibus subtus albo-tomentosis; capifulis magnis
Lreviter pedunculatis pedunculis tomentosis; #nvolucri subhemi-
spheerici phyllis 7-serialibus late triangularibus obtusis araneeso-
tomentosis mox glabrescentibus ; corollis exsertis ; antherarum caudis
villosulis ; acheniis compressis 5-costatis inter costas striatis sparsiin
pilosis pappo stramineo fere equilongis.

Angola, Golungo Alto, Alto Queta Mts ; Welwitsch, 3893.

Folia usque 18X 7 em., pleraque =+12x 5 cm., supra in sicco
brunnea ; costze lat. pag. inf. eminentes, utrinque 12. Pedunculi
2-4 em. long., tomentosi. Capitula pansa 45 x4 cm. Corolle tubi
pars contracta 21 mm. long., pars inflata 5 X 8 mm.; lobi 11 mm. long.
Antherarum caude 4 mm. long; achwenia 12 mm., pappus 14 mm.

0. Hoffinann (Bol. Soc. Brot. xiii. 85) referred this to his
P. eximia, which, besides silky achenes, has larger heads with
differently shaped densely tomentose involucral leaves. Tt is more
like P. rugosa and might easily be mistaken for it, both having
alinost glabrous achencs ; but the leaves of P. rugosa are smaller and
narrower, its involucres quite glabrous, and corollas markedly shorter
in the tube.

Pleiotaxis Kassneri, sp. n. Herba trispithamea; coaule robusto
erecto arcte fulvo-tomentoso; foliis oblongo-ovatis obtusis basi in
petiolum latum canaliculatum breviter amplexicaulem breviter angus:
tatis margine indurate dentato-serrulatis supra rugulosis laxe arach-
noideis subtus fulvo-tomentosis; capitulis magnis terminalibus soli-
tariis pedunculo sat longo tomentoso insidentibus; Zrvelucri sub-
hemispherici phyllis G-serialibus ovatis (intimis oblongis) obtusis
obtusigsimisve valde coriaceis fulvo-tomentosis; corollis exsertis;
antherarum caudis villosulis; ackeniis paucistriatis fulvo-sericeis
quam pappus stramineus duplo brevioribus.

Belgian Congo, Kundelungu, under trees; Kassner, 2770.

Folia usque 17 x5 em., s@pius 14-15 x4-4'5 cm., supra in sicco
griseo-brunnea; petioli summum 35 em. long. s@pius vero breviores.
Pedunculi 65 em. long. Capitula pansa 4°5x 45 em. Corolle tubi
pars angusta 17-18 mm. long., pars dilatata 4-5x8:5 mm.; lobi
7 mm. long. Antherarum caudz 2 mm. long. Achenia 7 mn.,
pappus 14 mm. long.

To be referred here is the same collector’s 2801 (in part) from
Takonsolva, Lake Mweru, with leaves much like those of P. Antu-
nesit, but with the broader very coriaceous involucral leaves of the
species under notice. It may be distinguished as P. Kassners var.
nov. angustifolia, foliis angustioribus infra griseo-tomentosis.
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P. Axtuvesit O. Hoffm. var. planifolia, var. nov. A typo
dixerepat solummodo ob folia plana supra in sicco lete viridia.

N.E. Rhodesia, Luwingu, 4500 ft.; Mrs. Philip Jelf, 46.

One is tempted to propose this as a distinet species on account of
the bright green (on the upper side) perfectly smooth leaves, those
of P. Antunesii being markedly rugose, a difference of importance
in the genus. But for this no other difference is discoverable.

Pleiotaxis sciaphila, sp. n. Herba circa bispithamea; caunle
vreeto simpliei araneoso-tomentoso; foliis sessilibus anguste lanceo-
Intis obtuse acutis basi breviter amplexicaulibus margine minute
denticulatis papyraceis pag. utraque laxe arachnoideis; capitulis
majusculis pedunculatis solitariis; énvolucri campanulati “phyllis
G-serialibus extimis ovatis ceteris ovato-oblongis intimis oblongis
onmibus obtusis nisi obtusissimis minute tomentosis margine fusco-
purpureis ; corollis exsertis; antherarum caudis apice penicillatis ;
ucheniis fulvo-sericeis quam pappus stramineus multo brevioribus.

.I;elgian Cengo, Lukonsolva, Lake Mweru; Kassner, 2801 (in
part).

Folia 9 1'5 cm., perpauca summa 5-7 cim. long., in sicco fusca ;
costm lat. pag. inf. prominentes utrinque 9. Pedunculus tomentosus,
# c. long.  Capitula pansa 8:5x8'5 em. Corolle tubi pars tubu-
losa 13 mm. long., pars ampliata 5-angulata, 8:5x 2:25 mm.; lobi
9 mm. long. Antherarum cauda 2 mm. long. Achenia 5 mm.,
pappi setze usque 2 cm. long. .

A very distinct species recognised by the, for the genus, rather
narrow dark-drying leaves araneose on both sides. The heads
somewhat recall those of P. dniunesii, but they are smaller and,
except for the innermost, the involucral leaves are shorter and rela-
tively broader.

Pleiotaxis clivicola, sp. n. Herba circa bispithamea; caule
simplici valide striato tela araneosa circumdato tandem glabro; foliis
sessilibus ovato-oblongis obtusis vel obtuse acutis basi breviter am-
plexicaulibus margine dentato-serratis papyraceis supra glabris palli-
deque nitidis subtus preesertim in nervis subtiliter araneosis dein
glabrescentibus ; capitulis mediocribus paucis (4) racemosim ordi-
natis pedunculis araneosis se ipsa mquantibus vel excedentibus insi-
dentibus; imvolucri cylindriel phyllis circa 8-serialibus exterioribus
oblongis vel ovato-oblongis araneosis interioribus ovatis obtusissimis
glabris intimis obtusis ; corollis breviter exsertis albis (anne dilute
lavis?); antherarum caudis villosulis; ackenius pro genere parvis
striatis secus strias sparsim ciliolatis ceterum glabris.

Belgian Congo, slopes of Mt. Kundelungu; Kassner, 2741,

Folia pleraque 10-12 X 3-5-4 cm. pauca summa gradatim usque
2 em. longit. imminutain sicco griseo-brunnea; costm utrobique bene
visibiles. Pedunculi 2-3'5 c¢m. long. Involuerum 18-20x10-
12 mm. Corollie tubi pars tubularis 9 mm. pars ampliata 2 mm.
long.; lobi 5 mm. long. Antherarum caude circa 1 mm. long.
Achznia (haud matura) 3 mm., pappus 14 mm. long.

On a first view this would be likely to be sorted into Pernonia.
It is very close to P. racemosa O.[Hoffm. from Tanganyika Terri-

Jouvunar or Boraxy.—Vor. 63. [Fesruaxy, 1925.] E
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tory, with which it shares the peculiarity of yellow (perbaps white)
corollas.  The foliage at once serves to distinzuish the two.

Pleiotaxis Davyi, sp. n. Herba circa 4-spithamea ; caule erecto
striato araneoso-tomentoso ; foliis sessilibus lineari-lanceolatis acutius-
culis basi vaginatis (vaginis apice breviter incisis) margine minute
denticulatis papyraceis supra glabris subtus tomentosis; capitulis
racemosis paucis (in exempl. viso 3) breviter pedunculatis pedunculis
involucro subzquilongis nisi longioribus tomentosis; involucrs cylin-
drici 5-serialis phyllis griseo-araneosis oblongis obtusis; corollis
exsertis; antherarum caudis apice villosulis ; acheniis paucicostatis
fulvo-sericels; pappo dilute stramineo quam achenia paullulumn
longiore.

Belgian Congo, near Elisabethville; Burtt- Davy, 17853,

Folia #+10 cm.x12 mm., in sicco utrobique grisea. Capitula
pansa 20-25x10 mm. Pedunculi 1-5-5 cm. long. Corolle tubi
pars angusta 8 mm., pars dilatata 15 x fere 2 mm. ; lobi 5 mm. long.
Antherarum caude fere 2 mm. long. Achznia 7 mm., pappus 9 mm.
long.

Close to the following species, but differing in respeet to the
foliage and narrow involucral leaves.

Pleiotaxis Rogersii, sp. n. Herba erecta circa trispithamea;
caule striato araneoso-tomentoso; foldis sessilibus elongatis linearibus
obtusis basi eaulem vaginantibus (vaginis breviter incisis) margine
revolutis minuteque denticulatis papyracels supra glabris subtus
griseo-tomentosis ; capitulis apicem versus caulis perpaucis racemosis
breviter pedunculatis; dnwvolueri cylindrici 6-serialis phyllis anguste
ovatis obtusissimis araneoso-tomentosis ; corollis exsertis ; antherarum
caudis apice villosulis; ackeniis parvis paucicostatis fulvo-sericels;
pappi setis dilute stramineis acheeniis longioribus.

Belgian Congo, Elisabethville; F. 4. Rogers, 26231.

Folia pleraque 10 cm. X 5 mm., pauea inferiora 46 x 1 em., supra
in sicco grisea. Pedunculus 15 mm. long. Capitula pansa 24 x 10 mm.
Corolles tubi pars inferior 8 mm. long., pars inflata 2x1-5 mm.;
lobi 5 mm. long. Antherarum caude =gre 2 mm. long. Achenia
6 mm., pappus 10 inm. long.

The specimen has only one capitulum, and that is manifestly
lateral, which must place the species among the racemose set. With
it is to be joined Burtt-Davy 18049 from the neighbourhood of
Elisabethville, the Museum specimen of which, perhaps a somewhat
starved one, has also only one head, but this is terminal: otherwise
there seems no difference between the two.

i
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NOTES FROM THE BRITISH MUSEUM HERBARIUM.
LAvRUS AMERTICANA Miller.
By W. Fawcerr axnp A. B. RExbpLE.

Tuis species was based by Miller (Dict. ed. 8, 1768) on a specimen
from Vera Cruz received from Houston, and now in the British
Museam Herbarium.

Swartz identified his Dapkne tinifolia (Prodr. 83, 1788) with
Laurus americana Mill.,, but comparison of the two specimens in
1lerb. Mus. Brit. indicates that they represent distinct species, both
of which should be included in the genus Daphnopsis—namely,
Daphnopsis tinifolia Griseb., restricted so far as at present known to
Jamaica and Hispaniola, and D. americana, the type of which is the
Mexican plant received by Miller from Houston. Houston’s specimen
is somewhat fragmentary, but is apparently conspecific with specimens
from Vera Cruz in Herb. Kew. collected by Galeotti (no. 523) and
Linden (no. 96), and included by Hemsley (Biol. Centr.-Amer., Bot.,
iii. 79) under D. cestrifolia Meisn., a Columbian species, which,
however, differs in having mueh narrower acute leaves.

Owing to want of comparison with the type, Miller's trivial
americana has been wrongly applied under the later genus Daph-
nopsis. First by Johnston (Proe. Boston Soc. Nat. Hist. xxxiv. 242,
1909) in his * Flora of Margarita Island,” thus:—D. americana
(Mill.) n. comb. (Laurus americana Mill., Daplhne tinifolia Swartz, -
Daphnopsis tinifolia Griseb.). Juan Diego trail, Johnston, no. 257.

Later Urban (Arkiv f6r Botan. xvii. no. 7, 44, 1921) refers the Mar-
garita Island plant to D. ¢aribea Griseb. (Flor. Brit. W, Ind. 278,
1860), but retains the combination D. americana for the West Indian
species as a synonym of Daphne tinifolia Sw. and Daphnopsis tini-

Jolia Griseb.

If a type-system means anything, it implies the association of the
trivial (in this instance americana) with the plant to which it was
originally applied (in this instance Houston’s Vera Cruz specimen).

Hence we arrive at the following citations :—

1. Daphnopsis americana Johnston (1909), a synonym of D. caribea
Griscb. (1860) ( fide Urban). Lesser Antilles.

2. Daphnopsis americana Urban (1921), a synonym of D. tinifolia
Griseb. Jamaica, Hispaniola.

8. Daphnopsis americana nob., Laurus americana Mill.  Mexico.

NEw D10sPYROS FROM SARAWAK.
By H. N. RipLey.

Tae following species was included in a small collection of plants,
used as fish-poisons in Sarawak, made by Mr. W. H. Smith of the
Cooper Technical Bureauin 1924, and received at the British Museum
through the Imperial Institute, for determination :—

Diospyros piscicapa Ridl., sp. nov. _drbor glabra, foliis alternis
subcoriaceis oblongls nitidis obtusis, basibus subrotundis nervis

E2
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10-paribus subtus elevatis intra margines arcuantibus, laxe 1‘eticq1atis
conspicuis, costa superne canaliculata subtus eleyata crassa, 16—1.8
cm. longis, 6-9 em. latis; petiolis 8 mm. longis; cymis masculls
extra-axillaribus 15 mm. longis, pedunculis 9 mm. et pedicellis 6 mm.
longis crassiusculis; floribus masculis 8-5; bracteis oblongo-ovatis
obtusis brevibus ; sepalis 4 crassis coriaceis ova‘tls subacutis utrinque
pubescentibus nigris, 6 mm. longis ; corolla minore, tubo bre:v1ssnno,
lobis 4 lanceolatis sericeo-pubescentibus; staminibus 8 in tubo
insertis glabris, filamentis brevissimis, antheris lanceolatis nigris
nitidis exappendiculatis; Afloribus famineis majoribus, sepe soli-
tariis; pedicellis validis, 1 em. longis; sepalis 4 basi connatis ovatis
pubescentibus 1 cm. longis; ovario dense hirto; dacca rotundata
depressa dense hirta rugosa 15 mm. lata, calyce 2 cm. lato explanato
ubescente.
P Borneo, Ling-hi; W. H. Smith. Native name “ Buah Tuba.”
“Young green fruit said to be several times stronger than Derris
as fish poison. When ripe, is edible, and pulp is black. Green juice
stains hands like acid.” ~Sarawak; Beccarz, 1957, Herb. Kew.
This species is not closely allied to any other, but belongs to the
peduncled group D. Horsfieldii and its allies.
Beccari’s specimens have larger and more coriaccous leaves, pro-
bably from an older branch, than those from Ling-hi. The fruits of
several species of Diospyros are used as piscicides.

OBITUARY.
JamES ALFRED WHELDON
(1862-1924).

REapERS of the Journal will have learned with much regret of
the death of James Alfred Wheldon, with whose contributions they
have been so familiar for the past twenty-seven years. Born at
Northallerton, Yorks, May 26, 1862, he died at Aintree, L.lverpool,
November 28, 1924, after a painful illness bravely borne for many
months. The loss of his wife in 1915 had been a grievous blow to
him ; she was the constant helpful companion in his work. He has
left two sons and a daughter. '

Wheldon was educated at Cleveland College, Darlington, and at
the Westminster College of Pharmacy, London; about 1854 he
qualified as a pharmacist, and in 1886 set up a business in York.
Tour vears later calamity befell him: on New Year’s Eve, 1890, his
premi'ées and almost all his possessions were destroyed by fire. In
1891 he was appointed Dispenser to H.M. Prison, Liverpool, and
when be retired 30 years later, after rising to the post of Senior
Officer, he received the decoration of the Tmperial Service Medal. 1t
is, however, as a naturalist that he is known to the public. Devoted
to nature-study from early youth, he had at the time Pf the fire above
mentioned brought together a fine collection of living and stuffed
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wild birds which, with his herbarium and books, were all lost.
Nothing daunted, he now made botany his chief hobby, while main-
inining a great interest in entomology, ornithology, and land-shells.
Ilaving turned his attention more particularly to mosses, he assisted
in the formation of the Moss Exchange Club in 1896, an institution
which, together with the publication of Mr. H. N. Dixon’s Student’s
Iflora of British Mosses in the same year, gave a strong impulse to
bryology in this country. Of great industry and endowed with an
ncute mind, he was always ready to grapple with difficult problems:
thus he came to specialize in the Harpzdie and later in the Sphag-
naces, revising our British forms in the light of the work of Conti-
nental bryologists. In 1902 he published a systematic account
of “ The North of England Harpidia” (Naturalist, pp. 65-92)
founded on Renauld’s Monograph in Husnot’s Muscologia Gallica
(1894) and on manusecript criticisms and verifications received from
Renauld himself. By request of his friends, Wheldon also prepared
a key to this difficult group of Hypna, which, however, remained
unpublished until 1921-22 (Naturalist). In this he adopted largely
the arrangement of Loeske (Hedwigia, 1907), dividing the group
into six genera, taking also into account the views of other leading con-
finental specialists.  For the earnest student of moss-systematy there
is here a mine of wealth to explore. Wheldon studied the Sphag-
nacese with equal theroughness, and in 1917 published his “Synopsis
of the European Sphagna,” compiled from Warnstorf’s great life-work,
the Sphagnologia Universalis (1911). This “ Synopsis”™ contains
more than 400 varieties, and brought up to date the carlicr compila-
tion of Mr. C. E. Horrell, * The European Sphagna (after Warn-
storf),” published in this Journal in 1900. Wheldon continued his
keen study of the growp till his life’s end, his last paper “ Additions
to the Scottish Sphagna  appearing in the November number of the
Jouwrnal.

His contributions to the Journal of Botany began in 1898 and
are numerous, including lists of mosses and lichens of TLancashire,
Cheshire, Elgin, Inverness, Banff, lichens of Arran, Perthshire,
Lilanberis, phanerogams of West Lancashire, and Isle of Man. Several
of these opuscula were written in conjunction with Mr. Albert Wilsen
or with Mr. W. G. Travis. Papers containing the results of his
unceasing labour, too numerous to be recorded here, were issued in
the Naturalist, Lancashire Naturalist, Transactions of the Liver-
pool Botanical Society, and other publications. One of his most
important achievements for the good of botanical science was his
Flora of West Lancashire {Fastbourne : Sumfield, 1907), in which
he collaborated with his old friend Mr. Albert Wilson. It was the
first British local flora in which the plant-associations were treated on
modern ecological lines. An important paper on the ¢ Tichens of
South Lancashire ” appeared in the Journal of the Linnean Socicty
(1915), embodying his acute observations on the ecology of a distriet
subject to the vitiated atmosphere of an intensive industrial area.
IZcology, indeed, became one of his favourite investigations, and he
applied it with great insight to cryptogams as well as phanerogams—
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as, for instance, in his “ Social Groups and Adaptive Characters m
the Bryophyta ” (Lancashire Nuaturalist,1911) and “ The Collection,
Taxonomy, aund HKeology of Sphagna” (Lancashire and Cheshire
Naturalist, 1917-18).  The « Alien Plants of the Mersey Province ”
also attracted his attention, and a systematic account of them in the
Lancashire Naturalist appeared during the months August 1912-
July 1914—a valuable compilation unfortunately rendered awkward
to consult by the excessive fragmentation it sustained during such
prolonged publication. Others of his papers suffercd from the same
drawback.

His eminence and efficiency were warmly recognised by his
fellow-workers in the north of Kngland, and he was called upon to
fill posts of responsibility—president, councillor, &c.—in many of the
societies with which he was connected. His cordial friendliness and
ungrudging helpfulness to all nature students endeared him to those
with whom he came in contact. His work for others- included the
minute and microscopic examination of countless specimens sent to
him by correspondents from far and near; and to all he gave the
fullest critical consideration. His life was devoted to the furtherance
of scientific nature study. His loss to British Botany can hardly be
estimated.

In drawing up this necessarily inadequate sketch of his activities
acknowledgment is due to a biographical notice of him which appeared
with a portrait in the Lancashire Naturalist, 1911. Thanks are
also due to his son, Mr. H. J. Wheldon, who supplied much informa-
tion otherwise unavailable.

A G &AL S,

A ‘portrait of Mr. Wheldon appears in the eurrent number of the
Nuturalist (Jan. 1925).—Ebp.

SHORT NOTES.

Tae AcE-Anp-Ares Hyrorugsts. The November issue of the
American Journal of Botany contains a series of four papers, read at
the Symposium of the Age-and-Area Hypothesis at’ a meeting of the
Systematic Section of the Botanieal Society of America at Cincinnati,
Dec. 29th, 1923. These papers—by H. A. Gleason, E. W. Berry,
M. L. Fernald, and E. W. Sinnott—embody the opinions of four
leading American botanists on Dr. Willis’s much-discussed hypothesis.

Al four writers call attention to the involved nature of the hypo-
thesis and to the number of reservations it includes, considering that
these react very harmfully upon it. Two of them also question the
statistical methods used and the accuracy of many of the figures
cited.

Gleason points out that the hypothesis depends upon the fact that
plants in general have had very much simpler histories than is usually
supposed, and shows by numerous examples the many ways in which
such histories are, in fact, almost invariably complicated. In parti-
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milar, he discusses varying rates of speed in migration, retreating
migration, and differences of physiological plasticity, finally dealing at-
some length with the distribution of the N. Ainerican Vernonias,
which distinetly refute the hypothesis.

Berry begins by pointing out that Willis does not accept, nor
lnke into account, the processes grouped under the term “adaptation.”
Later, he makes the profound statement that, while figures can be
made to prove anything, the value of the proof lies in the judgment
of the mind behind the figures. He also points out that Willis
neglects the numerous factors involved in distribution. He empha-
wizes the importance of extinction, and then passes to some of the
enses in which past and present distribution can be compared, showing,
with the aid of many maps, how many plants there are which now
have a smaller distribution than was formerly the case. Those
chapters of Willis’s book writen by other authors do not, in Berry’s
opinion, assist the general hypothesis.

Fernald, in the largest paper of the series, reiterates Gleason’s view
that Age and Area can only hold in a static world, and not under the
varying conditions, which, as far as we know, have prevailed. He
then discusses in detail the floras of Newfoundland and Gaspé Penin-
wula, two regions which in great measure escaped the Pleistocene
glaciation, and shows that while their statistics alone appear to
support the hypothesis, a consideration of the ecologieal and historical
fuctors involved gives these figures a reverse significance. He next
tliscusses Size and Space, and shows that under no circumstances can
many of the largest genera be classed as old genera. In the case of
the New Zealand Veronicas he invades one of Willis's own preserves.

Sinnott confines his paper to the test of Age and Area in its
historical application, and, as does Gleason, compares the generally
nceepted type of plant-history with that necessitated by the terms of
the hypothesis. He also considers that extinction has been much
more common than Willis allows, and emphasizes the distinction
hetween dying-out from extinction and that due merely to specitic
c¢hanges. Finally, he discussed the case of genera which, in certain
regions, have only endemic species.

The general opinion expressed throughout the papers is that,
while the conception of Age and Area is a very important general
phytogeographical statement, its practical value is extremely doubtful
and of only very limited application.

Another important paper on Age and Area, by S. Schonland,
appeared in the Annals of Botany for July last. The author writes
from the point of view of the South African botauist. He begins
with some general remarks and criticisms, in which he discusses the
relationship of the hypothesis to the theory of Natural Selection.
Ilo then elaborates the different causes, enumerated by Willis, which
may vary the Age-and-Area rule. The questions of endemism and
discontinuous distribution, especially as illustrated in South Africa,
wre discussed.  Finally, he deals at some length with the distribution
of Erica and certain other genmera and families of the Kricales.
Sehonland does not consider it likely that a general rule of Age and
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Aren enn be drawn up for South Afriea, and thinks we are safe it
mdhoring to the theory of Natural Selection if we remember that in
ib in not a ereative force.—R. D’0. Goob.

Cnana axp Mosquito Lawve. In Parasitology for 12th Dec.,.

1924 (xvi. pp. 882-7), under the title of “ Tests with « kara fwtida
wmd O, Lispida on the Development of Mosquito Larvie,” Mr. Malcoln
K. Macgregor gives particulars of a series of experiments carried out
nt the Welleome Field Laboratory at Wisley, with a view to testing
tho reputed efficacy of certain species of Chara for destroying
moscuito larve, and discusses the evidence previously adduced in the
matter. The theory appears to have been first promulgated by
Caballeroin 1919, and was supported by observations made by Alluaud
in Moroceo, Vasconcelos in Mexico, Maynar in Spain, and, though not
mentioned in the paper, by Blow in Madagascar. On the other
hand, several observers in different parts of the world, having experi-
mented in the matter, arrived at the entirely opposite conclusion.
The experiments at Wisley were made both with aqueous and aleoholic
extracts from the species mentioned, and with the living plants them-
selves, and were carried on at different temperatures. The results would
appear to show that, at any rate as regards these particular species,
the supposed toxic qualities did not exist. The following remarks
may be quoted from the concluding portion of the paper : —

“ Taking the evidence as a whole it is difficult to corclude whether
Chara is entirely devoid of the larvieidal action imputed to it, or
whether under certain conditions, and in certain localities, some
species have the power of inhibiting mosquito-development, but 1 am
convinced personally by my own experiments and observations that
cven some of the reputedly toxic species are often devoid of any
toxicity whatever. The whole truth of the subject is obscured by the
fact that the experiments of those who have reported a toxie action
have not been carried out in such a way as to exclude serious errors.
Because in some instances a natural water in which Chara is growing
can be shown not to harbour the larve of mosquitoes, it is no evidence
that Clara is responsible for this state of affairs.”

Later on Mr. Macgregor says:—“As it is, I feel certain that
Chara can have no generally useful application in anti-mosquito
mensures.”—J. GROVES.

ErrEcr oF X-BAYS OF Prant-¢rowrm. M. A. Gunsett, in the
course of a report presented to the Congress of the French Association
for the Advancement of Science at Liége, J uly, August 1924, which
in published in the Journal de Radiologie et & Electrologie for
Novamber 1924, gives an account of the result of some experiments
on the effeet of irradiation with X-rays or radium on the growth of
plants. - Many writers have described a stimulating effect on plant-
wrowlh as the result of the application of small doses, and in 1921
Jungling wuggested using the ratio between the dose of radiation and
the losion of the plant for a system of biological dosage.

In nblempting to apply this method, M. Gunsett submitted soaked
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wods of Picia Faba to increasing doses of X-rays, and was able to
olmerve a distinet ratio between the subsequent arrest of the develop-
ment of the plant and the dose received ; but, owing to the enormous
nulividual variability of the plants, he found it was impossible to
nmke use of the length of the plant at the time growth was arrested
uu an exact standard for measuring the dose. He also tried some
oxperiments to see if the stimulating effect of radiation in weak
doses really existed, and obtained such contradictory results that it
wns evident that any apparently stimulating effect obtained from
these weak doses fell within the range of the normal variability of
the plants. He therefore abandoned the experiments, finding that,
owing to the extreme variability of the plants, it was impossible to
ohtain satisfactory results, and came to the conclusion that the results
jmblished up to that time, showing the stimulating effeet of radiation,
were not to be depended upon, as too few plants had been used in the
experiments.

Then Schwarz, Czepa, and Schindler of Vienna took up the
matter, and their work confirmed M. Guusett’s observations. They
pointed out that, owing to the variability of plants, an experiment on
germination which is limited to batches of two, or even ten, indi-
viduals is absolutely inconclusive. To prove the existence of a
stimulus, it must be produced with perfect regularity upon hundreds
und thousands of individuals. Only when the number of irradiated
plants is multiplied can errors be eliminated, and then the stimulating
action of radiation vanishes. These authors have irradiated thousands
of seeds, both in the dry state and when germinating, in batches of
100 each, always controlled by an equal number of non-irradiated
plants. Their method consisted in measuring the whole batch of
100 plants and taking the mean, and comparing it with the mean of
the non-irradiated plants. Under these conditions the lethal effect
of strong doses was always to be seen, but never a stimulating cffect

Jrom weak or medium doses. Therefore all the results to the con-

trary which have been published must be attributed to the individual
vaviability of plants or to the very large number of other factors
which may influence a plant’s growth.

M. Gunsett concludes as the result of his inquiry that, similarly as
in plants, the stimulating effects of small doses of radiatien on
animals and on human tissues has not been proved, though the
dangerous effect of large doses is incontestable.

A very full bibliography is given at the end of the report.

M. RATHDONE.

ExEBERG1A PTEROPHYLLA Hofmeyr, comb. nov. (ZLrickilia ptero-
phylia C. DC., T. alata N. E. Br.). De Candolle first described this
plant in 1894 (Bull. Herb. Boiss. ii. p. 581) as a Trichilia, and two
vears later (Kew Bull. 1896, p. 160) N. E. Brown redeseribed it,
also placing it in the genus Zrickilia. Quite recently Mr. J. D. Keet
of the Forest Department collected the plant in fruit in the Wood-
bush Forest, Pietersburg Division, L'ransvaal, and it can now be
definitely assigned to its eorrect genus Ekebergia. The material of
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the genera Kkebergia and Trickilia in thé South African herbaria
was subsequently examined with a view to ascertaining whether
any other characters except the btype of fruit could be used as
diagnostic characters to distinguish species of these two genera when
ripe fruits are not available. As far as the South African species of
the genera are concerned, the following characters are constant:—

1. Prichilia.—Filaments connate only halfway; each filament
bears two teeth, one on either side of the anther.

2. EBkebergia.—Filaments united to the sumuit, not toothed .on
either side of the anther.

It would be interesting to examine a long range of material to
see whether these characters are constant in the two genera.—
J. HormEYR, Division of Botany, Pretoria.

Ferys erowN UNDER BorrrEs. In further reference to the
experiments described in the Jowrnal of Botany, May 1924, p. 146,
it may be of interest to mention that on July 1924, on' removing a
bottle which had remained mouth downward in the ground for two
years without signs of fern-growth I found seven or more ferns, some
in the prothallus stage, some fronds, struggling up between the out-
side of the bottle-neck and the earth, at a depth of about two incles
from the surface. These have been carefully removed and replanted
under a glass shade and have developed satisfactorily. The growth
outside the bottle is singular, and seéms to contradict the natural
supposition that an inverted bottle acts merely as a miniature green-
house. It is also remarkable that the whole of the twenty or more
distinet ferns that I have obtained by inverting bottles in the
flower-bed are all of the same species of Asplenium, though none of
this species are grown, or have been growing, in the neighbourbood
to my knowledge. There appears to be a disappointing tendency to
“ damp off  after a year or two of growth on the part of some of the
ferns that have come up under bottles, but this is probabiv due to
some negleet or ignorance of the prineiples of fern-cultivation, for
they have always developed quite normally after being transplanted
and have put forth strong and healthy-looking fronds.

C. E. BENHAM.

REVIEWS.
SoMmE NEW Books oN Taxoxomy.

Syllabus des Pflanzenfamilien. By Dr. Aporr Exarer. Ninth
and tenth revised edition, with the assistance of Dr. Ernst Gilg.
8vo, pp. xliii, 420, text-figures 462.  Berlin : Borntraeger, 1924.
Price 15s.

Ix the preface to this edition of the well-known System of the

Families of Plants, the authors state that the revision was begun in
1922, but no explanation is given of the composite style, unless the
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vhnnges introduced are to be considered sufficient to warrant this being
rogurded as a double edition. These ¢hanges consist partly in the
promotion of certain small groups of genera of flowering plants to
bhe status of families; this is the expression of a general tendency
ninong modern systematists resulting from a more thorough compara-
tive study of genera and an increasing knowledge of the vegetation
of our globe. Thus the small Australian genus Byblis, formerly
rogarded as a subfamily of Lentibulariacem, now appears as the type
of a distinet family of the order Rosales next to Pettosporacee. In
the same order the South African Zoridula, which had been doubt-
fully placed in Ochnacew, now figures as a distinet family. An
oxample of promotion to a higher grade is the order Diapensiales,
which comprises the family Diapensiacew formerly included in Eri-
cales.  As instances of families, names of which will be new to the
weneral student of taxonomy, may be mentioned Bretschneideraces
rom China (near Resedacee in Rheeadales), Didieracee from Mada-
gascar (Sapindales), Medusagynacee from the Seychelles, and Stras-
burgeriacee from New Caledonia (Parietales), all founded on single
enerd.

¢ These are merely additions or alterations in detail, the general
plan of arrangement of the flowering plants remains as in previous
editions, but 1t is of interest to note that Cycadofilicales (Pterido-
sperme) now head the Flowering Plants—a promotion from the
I’teridophyta. It may be noted in passing that the term Reihe
(Series) is still retained for the group above the family—though
Order was the term indicated in the Vienna Code. The most impor-
tant change in the present edition is the revision by Dr. Claussen of
Marburg of the Eumycetes or Fungi, which occupy an increased
space with the addition of a few more figures.” A sketch of
Prof. Fleischer’s Natural System of the Bryales has been appended
to the section on Mosses.

The authors refer in the Preface to the use of cytological
characters for purposes of taxonomy; they consider that their value
has been greatly overrated—like other more obvious characters they -
show a varying constancy in individual groups. The results of the
serum diagnostic investigation of Angiosperms so far obtained do not
suggest any material departure from the arrangement adopted in the
Syllabus.

Views on botanical systematics are somewhat fluid at present—a
good sign, for mobility suggests activity. But however widely the
systems of the future may differ from that expressed in the Syllabus,
the latter will remain to mark a period of activity in the seiénce and
to commemorate the large contribution of the veteran botanist,
Dr. Engler, to whom we beg to tender our congratulations on his still
continuing capacity for work.




60 " THE JOURNATL OF BOTANY

Das Pflanzenreich. Regni wegetabilis conspectus. Tdited by
A. Exgner. (1) IV.105. Cruciferee—Brassiceze. Pars secunda.
By O.E. Scuavrz. 8vo, pp. 100, tt. 26, 1923. (2) 1V, 147. xvi.
Euphorbiacez - Crotonoidez~ Acalyphe® — Acalyphine ; and TV.
147. xvii. Euphorbiacew—-Additamentum VII. By F. Paxand K.
Horrmany. 8vo, pp. 231, tb. 3. 1924, Leipzig: Engelmann.

THESE two portions of the Pflanzenreich will be welcomed by
taxonomists as continuations of families which have already in part
been elaborated. The first continues the tribe Brassicee of the
family Crucifers, and comprises the tive subtribes Cakilinee, Zilline,
Velline, Savignyine, and Moricandiine. These include genera
23 to 49 of the enumeration, all, with few exceptions, previously
recognized. Two, however, have been recently described—namely,
Distomocarpus 0. E. Schulz, from Morocco, and Pseuderucaria
O. E. Schulz, from North Africa, both formerly included under
Moricandia. 'The technical descriptions of genera and species are
unusually long, and the work gives the impression of careful study.

The second and third instalments, dealing with the family
Buphorbiacee, form a single part. The former deals almost
exclusively with the genus Acalypha, 390 species of which are
enumerated. In addition, a new genus Adealyphopsis is deseribed
closely allied to Acalypha, containing a single species from Celebes,
The latter includes additions to parts already published dealing with
the same family.

Handbook of the British Flora. By Gruorat Bextmam, C.M.G.,
F.R.S.; revised by SirJ. D. Hooxer, K.C.8.1, F.II.S. Seventh
Edition revised by A. B. Resyprr, D.Sc., F.R.S. 8vo, pp. Ixi,
606. London: L. Reeve, 1924. Price 12s.

AwmaTEUR botanists will welcome a new edition of this popular
Tlora, which Dr. Rendle has greatly improved by bringing the
nomenclature into line with modern 1deas, and by the addition of
recently discovered species, as Tillea aquatica or introductions, such
as Hydrilla verticillata and Azolla filiculoides. .

The pronunciation of the Latin names of genera and species
has also been indicated, and the etymology of the names of the genera
has been included. The Grymnosperms have been removed to a posi-
tion more in accordance with modern ideas, and the grouping of
the Ferns and Fern-allies has similarly been revised. The intro-
ductory “ Outlines of Botany” has been shortened by the omission of
the chapter on Vegetable Anatomy and Physiology, which was out of
date and scarcely relevant to the Flora. But the limitation of species
remains as conceived by Bentham, and, in spite of Dr. Rendle’s
improvements, this implies much that is misleading. The treatment
of the primrose, the cowslip, and the oxlip as ““three indigenous
races ” of Primula veris (page 299) is scarcely in accordance with
modern ideas. Populus serotina, which is now by far the commonest
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poplar in the British TIsles, is not mentioned. Populus nigra is
anlled ““the Black or Italian poplar,” and this species is apparently
meant to include both P. nigra and P. serotina. Field-botanists
will scarcely be able to regard these two trees as one and the same.

1t is as ditlicult to revise a Flora as it is easy fora reviewer to find
fwults in the revision ; for, indeed, even the author of a Klora, like a
loxicographer, cannot aspire to praise, but can only hope to escape
mproach. In spite of its manifold defects, Bentham and Hooker’s
Ilora has been a popular book, and this new edition, because it
sontains many improvements, will certainly gain popularity on its
predecessors.

H. G.-C.

BOOK-NOTES, NEWS, zr1c.

Ar the meeting of the Linnean Society on December 18, Major
‘I'' F'. Chipp showed a series of lantern-slides illustrating the fruiting
of the Ground Nut (drackis hypogwa) from phetographs of plants
wrown at the Royal Botanic Gardens, Kew. The pictures, which are
the first photographie record of the process, showed the young upright
flower on the plant, the matured Hower withered and hanging down,
the gradual growth of the carpopodium and its entry into the soil,
and finally the development of fruit on those carpopodia that have
entered the soil. The carpopodia that were unable to enter the soil,
nlthough over a foot long, showed no signs of developing mature
fruit.

Mr. E. J. Collins read a paper, illustrated by lantern-slides,
ontitled “The Physiological Aspect of the Incidence of late Blight
(Phytophthora infestans) of Potatoes.” An account was given of
nu investigation at the John Innes Horticultural Institution, 1916-
1921, with a view to ascertain the cause of the seasonal incidence of
Inte blight (Phytophthora infestans). The research was incidental
to an attempt to produce a high-yielding variety, immune to blight.

Consistent results have been obtained each year and go to show
that :—1. The early varieties and those most susceptible to blight
have the highest water-content; the most resistant, which are the
lutest to mature, have the lowest water-content. Tt is generally
possible to place a variety in its class for rate of growth and tine of
maturation by the value of the water-content of its foliage. 'The
water-content very largely influences, if it does not determine, the
rate of growth, time of maturation, and yield. High water-content
induces rapid tuberisation, and this entails early maturation and
susceptibility to blight.

2. The nitrogen-content, which is taken as a measure of vege-
{ative activity and protoplasmic vitality, reaches a maximum and
then falls more or less rapidly according to the growth period of
bhe variety. Maturation is thus accompanied by a decreasing nitrogen-
content of the foliage,

3. The water : nitrogen ratio increases during the season and in
general is highest at the time of infection. The degree of suscepti-
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bility of a variety to blight is indicated more precisely by the value
of this ratio. Possibly there is a limiting value below which blight
attack is not effective. Young foliage has a lower water and higher
nitrogen-content than foliage of a medium age, while in old fohiage
the reverse conditions hold, These differences lessen with the progress
of the season. In an early attack of blight the oldest foliage is first
affected ; a later attack will cause an epidemic. In the later phases
of natural maturation the foliage becomes drier and a blight attack
is not readily apparent or of marked virulence.

4. With regard to diurnal variation it was found that the water-
content was higher and the nitrogen-content lower in the early
morning than the previous evening.

5. Sprayed foliage showed a lower water- and a higher nitrogen-
content than unsprayed foliage. The opinion is expressed that the
value of spraying, apart from the action of the copper solution
as a fungicide, lies in its physiological effect, since those metabolic
changes accompanying old age, and heightening susceptibility, are
delayed.

The conclusion is reached that high yield and high resistance to
late blight, represent the expression of the two extreme values of
the same physiological complex, hence it is not anticipated that
a variety combining the two characteristics will be produced. On
the other hand, immunity combined with high yield may be obtained
Ly the discovery of some new form or variety which possesses a
definite immunity factor segregating independently of the physio-
logical complex which in the material at present available determines
maturation, susceptibility and yield.

Mr. W. Percival Westell showed specimens of a remarkable cut-
leaved variety of Pastinaca sative from Norton Common, Letch-
worth, Herts, where the normal form is very common. The variety
shown has been observed from 1915, and has been raised in later
vears from seed. Mr. C. E. Salmon, who has examined the plant,
regards it as a form of P. Fleischmanni Hladnik,

At the following meeting on January 8, Mr. C. C. Lacaita gave
an exposition of his papers, entitled ‘“Some Critical Species of
Marrubium” and “A Note on Colchicum montanum Linn.” The
nawme Colchicum montanwm must be abandoned altogether. It has
generally been used for the Italian C. Bertolonii, but C. montanum
of Linn. Sp. Pl is a mixture of Merendera Bulbocodium with Col-
chicum alpinum, while the specimen in Herb. Linn. is really C. Bul-
bocodium from the eastern Mediterranean. It was not, as supposed
by J. G. Baker, sent to Linneaus by Loefling, for it is a plant that
does mnot grow in Spain, and the sheet is marked on the back
«Habitat in Morea.” The spring-flowering C. Bulbocodiuwm, with
breader leaves and more nerves in the sepals, is a distinet species from
O. Bertolonii. A slide of the Linnean specimen was shown on the
screen.

Marrubiwm.—The Linnean diagnoses were written for the Hortus
Cl; ffortianus, and only repeated in the Species Plantarum. There-
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foro Tlort. Clf. speeimens and not those of Herb. Linn. are decisive,
wxeept in the case of M. hispanicum. The Adriatic plant usuvally
willed candidissimum is not that of Linnwmus, and must bear the
waume of M. zncanum Desr. True M. candidissimum Linn. is a
Kpucies from Asia Minor. The Hort. Cliff. specimens seem identical
with M. globosum Monbr. & Auch., but the most important Tourne-
fort synonym is unrepresented in Herb. Tourn. A peregrinum g
ix the common Austrian species, otherwise called M. ereticum, but
« is a mixture of broad-leaved forms of that with M. incanum.
M. supinum Linn., M. paniculatum Desr., M. remotum Kit., and M.
precox Janka were discussed, and M. circinnatum Desr. was shown
{0 be identical with, and the older name for, M. rotund;folium Boiss.
"I'ne confusion which caused A hispanicum Linn. to be broken up
into the Spanish Ballota hirsuta Benth. and the Italian Ballota
rupestris Vis. was explained. Specimens from the author’s her-
barium were exhibited.

Mr. J. C. Waller gave an account of his experiments  On Types
ol Electric Response in Plants,” which was communicated by Prof. V.
11, Blackman, F.R.S. -

A MEETING of the BrItIsH MycoLoGIcAL Socikry was held at
University College on Saturday, Jan. 24th. Miss E. M. Blackwell
uve an outline of the life-history of Phytophthora Cactorum Schroet.
The chief interest centred in the behaviour of the conidia, a germ-
tube or a sporangium occurring according as to whether they germi-
nated immediately or after a period of rest. Mr. E. 8. Salmon
deseribed the epidemic appearance last year in this country of Pseudo-
peronospora Humuli Wils. on the Hop. This had first been noticed
nt Wye in 1920, and thought to be introduced from Japan or
America, but during the wet conditions of last autumn it showed
itself under conditions that proved it to be native. Peronospora
Urtice de Bary proves to be a Pseudoperonospora, and identical
with the fungus on the Hop except for the smaller size of the
Kpores. Mr. H. R. Briton-Jones followed with a discussion of
the diseases known as “Bark-Canker” and “ Die-back” in fruit-trees.
"The suggestion was made that none of the organisms usually re-
garded as bringing about these diseases—Myxosporium corticolum,
Diaporthe perniciosa, and Cytospora spp. is the primary cause of
the disease. They are weak parasites, and infection is only possible
after the tree has become sufficiently enfeebled on account of one or
more physiological factors such as excessive or insuffieient soil mois-
ture. Mr. J. Ramsbottom showed various exhibits.

Publications of the Hartley Botanical Laboratories, University
of Liverpool. Greetings are extended to this new publieation, the
first number of which, entitled *‘ Studies in Advancing Sterility.
Parti. The Amherstiee,” by Prof. J. McLean Thompson, and bearing
date of issue Dec. 1924, we have just received. The publication has
n characteristic appearance, and the large page gives ample scope for
the display of the numerous large and well-drawn figures with which
Prof. Thompson’s Studies are illustrated. The price of the part,
which has 54 pages and includes 104 figures, is very moderate, four-
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and-sixpence. It is intended to publish two parts a year, containing

the results of a number of the investigations carried out by the
Department of Botany of the University. The late Editor of the
Journal would have regretted the waste of opportunity in the neglect
to use the page-headings for indicating the matter of the text.
Perhaps Prof. Thompson will consider this, and also in future remove
the full point which he inserts between the name of a species and the
authority. We wish the new Journal a long and useful career.

Museum of Natural Sciences, Borcelona. We have received
several botanical publications from the Barcelona Museum. ¢ Studies
ou the Morphology and Nomenclature of Sideritis” (Labiate), by
Dr. P. F. Quer, Director of the Museum, is a systematic account of
the Spanish species of the largest section of the genus, Eusideritis,
for which the author proposes two subsections, Gymnocarpe (includ-
ing 8. incana L.) and Curpostegiate, including the remaining species.
“ A List of Plants collected in and near Burgos,” is by the same
author. These form respectively Nos. 4 and 5 of the Trabajos del
Museo de Ciencias Naturales de Barcelona, vol. v., Serie botanica
(Feb. and May, 1924).

Also two parts of the Memorias del Museo de Ciencias Naturales
de Barcelona. Serie Botanica, Tomo 1. An imposing quarto pub-
lication. No. 1. “ New Contribution to the Study of the Flora of
Granada,” by Dr. Carles Pau is a list of species with notes on locali-
ties, variation, &e. Several new species and varieties are described
and are illustrated by twelve plates. (Dated September, 1922.)
No. 2. «“ New Forms of Plants,” by Dr. P. Font Quer is a description
of new varieties of Medicago arborea L., Hippocrepis Bourgwi
(Nyman), and the Stapelia-like Caralluma ewropea N. E. Br.; also
new hybrids in the genera Leucrium, Centaurea, Helichrysum and
Narcissus (N. dubiusx N. juncifolius); and Teucrium oxylepis,
sp. nova. These are also figured. (Dated May 15, 1924.)

“MusurooMm” PorsowiNe. The Jowrnal of the Royal Army
Medical Corps (Januvary, 1925) reports a mild outbreak of poisoning
among soldiers stationed at Tidworth due to eating Inocybe incar-
nata, which had been mistaken for mushrooms. Mr. Ramsbottom
states that this is the first record of poisoning by this species.

Swiney LEcTURES ON GROLOGY. In connection with the British
Museum (Natural History) a course of twelve lectures on ¢ The
Geological History of Plants” will be delivered by W.T. Gordon,
M.A., D.Se., F.R.S.E,, in the Large Theatre, King’s College, Strand,
W.C. 2 (by courtesy of the Delegacy of the University of London,
King's College). The Lectures will be given on Mondays and
Wednesdays at 5.30 p.m., and will commence on Monday, 23rd
February and end on Wednesday, 1st April, 1925. The Lectures
will be illustrated. Admission free.

ArrorNtMENT. It is announced that Mr. J. M. F. Drummond,
Director of the Scottish Station for Research in Plant-Breeding, has
been appointed to the Regius Professorship of Botany in Glasgow
University as successor to Professor F. O. Bower. .
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GOUGH ISLAND.

By G. H. WrLkIns,
Naturalist to the Shackleton-Rowett Expedition.

Toe route of the ¢ Quest’ lay via Madeira, St. Vincent, St. Paul’s
Rocks, Rio de Janeiro, and South Georgia. At the islands in the
lumperate zone very little time was spent in making botanical
sollections.  On St. Paul’s Rocks no plant-life was found and very few
sun-weeds were noticed. At South Georgia, an island about 100 miles
long with a maximum breadth of twenty miles, lying in lat. 55° 8.,
u considerable collection was made. The island is very mountainous,
and from these mountains glaciers descend to the sea. There is little
flat Jand and most of the upper slopes are baxren. The south-west
wile is almost permanently frozen. Several expeditions have visited
this island, and the flora is fairly well known. 'The native grass on
the lowland slopes provides food for a number of reindeer that were
introduced in 1911 and have now increased in numbers to nearly 300.

Elephant Island is rugged, steep-sided, mostly snow-covered and
barren. The only vegetation observed on its shores and heights was
various stunted lichens and mosses. Even these were comparatively
fow, and only one species of each was collected (Hypnrum wircinatum
ledw. and Usnea melaxantha Ach.).

The Tristan da Cunha group was next visited, but the botany of
this group has been so thoroughly described by Thouars, Carmichael,
llemsley and others that it was hardly likely that we eould discover
anything new during our short stay. A ecollection including sixteen
species was gathered.

Gough Tsland lies in mid-ocean some 2500 miles W. by 8. of the
Cape of Good Hope, and 2000 miles N. by E. of Cape Horn. It is
220 miles S.E. by S. of the next nearest land, which is Nightingale
Island of the Tristan da Cunha group. Gough Island is small, of
voleanic origin, and between seven and eight miles long and three to
four miles wide. It has been described as lofty and its highest point
recorded as 4380 ft., but this must have been an estimate made under
most unfavourable conditions, for its highest point was determined
by Captain G. V. Douglas, the geologist of the ¢ Quest,” as being
2015 ft. Rising abruptly on every side from the sea the island appears
green and rugged. It ts watered by numerous rivulets ending in
waterfalls, which shoot over the cliffs and lose themselves in spray
hefore reaching the rocks below. In places these cliffs are several
hundred feet high.

The islahd is not permanently inbabited, and landings have been
deseribed as difficult and dangerous; but on each of the four days
spent there by members of the ¢ Quest’ Kxpedition landings were
possible. They were sometimes diffieult, but never dangerous to men
of experience. As a matter of fact, by taking advantage of the
shelving rocks at the foot of the eliff near the Glen, it is probable

JourNAL or Borany.—Vor. 63. [Marcm, 1925.] F
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that a landing is feasible in any weather. This landing, however,
necessitates a stiff but short climb to reach the beach marked on the
Admiralty chart. There are several other landing-places available,
and there is apparently shelter from almost any directional wind for
a vessel of three to four thousand tons register.

The island has been visited, at intervals, since 1820, or perhaps
even earlier, and there are records carved in slabs of stone by the
various visitors. These records were found on the small grass-covered
area at the foot of the Glen, and near the two huts that have been
erected or renovated by parties that have lived there for months at a
stretch. These people have been mostly whalers and sealers, and, in
more recent years, estensible diamond-miners.

‘With one of the earlier parties was a Mr. Cromer, who interested
bimself in the flora and fauna of the island and who brought back
many interesting specimens. Amnong other things he reported that
there were two kinds of trees on the island—one plentiful, the other
scarce. Dr. Rudmose Brown, who with others of the ¢ Scotia * Expe-
dition were the only authoritative scientific party to visit the island
until 1922, knew that the tree referred to as plentiful was Phylica
arborea or nitida (Rhamnace®), and was led to believe that the other
tree was the tree-fern, Lomaria Boryana Willd., which is found
growing on the island toa height of a metre or more. 'The naturalists
of the ¢Scotia’ spent a few hours only on the island, but, with
much more time at our disposal, we were able to travel further afield.
Captain G. V. Douglas discovered a grove of trees in the ravine next
to, and south of, the Glen, * growing as if planted in an orchard *
and reaching a height of four to five metres, spreading to four metres
or more. This tree has been identified as a form of Sophora tetra-
ptera J. Mull.,, and is described in the list of species collected.

No permanent records of the weather-conditions are available, but
they are presumably similar to those of Tristan da Cunha, although,
according to Mr. Robert Glass, a native of Tristan whom I saw and
who had spent thirteen months on Gough Island, there is more snow
and rain at Gough Island and it is slightly colder. Ceonditions at
Tristan da Cunba, 1908, were as follows :—Rainfall 64-8 in. ; sun all
day, 126 days; sun part of the day, 232 days; sun unrecorded,
7 days; temperature—Ilowest 87°9 F., highest 778 F. We had a
considerable amount of rain every day but one during our stay on
Gough Island, and for the last two days the higher slopes of the
Island were partly covered with snow.

In summer travelling would be easy, as travelling in such islands
goes, for with the aid of the strong tussock-grass (Spartina arundi-
nacea Carmich.), tree-ferns, and the Phylica it is pessible to climb
otherwise unscalable cliffs. In winter, however, the ‘ground is so
rain-seaked that the grasses and ferns are easily uprooted from the
shallow earth on the rocks, and the mosses and lichens are too wet
wnd slippery to ensure a firm foothold. In patches the trees grow so
close together and the branches are so intertwined that it is necessary
to climb for distances of a hundred yards or more through the boughs
without touching the ground. Ihe branches are low, touching the

GOUGH ISLAND 67

ground in places; and it is ‘impossible for the traveller to crawl
loneath them. - There is very little vegetation under the trees, where
they grow thickly, but surrounding them the undergrowth is so
ilense that a passage has to be fought with much labour, and often
it is easier to roll over it than to force a way through. There appeared
to be a variety of plants on the island, but my observations were
limited by time and opportunity. From a distance the trees and
Lussock-grass were most conspicuous, while the rocks and cliffs were
brilliantly green with moss, splashed here and there with the lighter
colourings of lichen.

On the beach numerous fern-boles were noticed, and a luxuriant
growth of dock (Rumex frutescens Thou. and F. obtusifolius Linn.).
'here was also a wild celery, which was found, after comparison, to
differ considerably from the type-specimens from Tristan da Cunha
(dpium australe Thouvars, Fl. Trist. 43). This plant was also
collected by the ¢Scotia’ explorers, and, after an examination of
these specimens as well as those from the ¢ Quest,’ it has been decided
to make it a new species—dApium goughense. It is fully deseribed
below.

Clinging to the shelfered cliffs were several varieties of the
beautiful maidenhair fern (Adiantum Poiretii Wikstr.) and the
brightly-coloured mosses  and lichens were as well grown everywhere
ns on the cliffs that faced the sea. On the flat ground bordering the
beach, a thick covering of grasses grew, mostly dwarfed Seerpus
species, but here and there bunches of Agrostis ramulosa Carmich,
were conspicuous.

Thistles and cudweed grew rankly near the edge of the penguin
rookeries, and these plants were found in less vigorous growth in most
parts visited. The wild tea-plant { Chenopodium tomentosum Thou.)
{lourished luxuriantly, but the small Hydrocotyle (most probably
leucocephala), dwarfed by its environment, was noticed mostly
because of its comparative rarity and its distinctive leaf.

Ferns-and bracken in great variety grew in different stages of
luxuriance from the lower slopes to the mountain-tops, and all
vegetation noticed was found (though in a more or less dwarfed form)
until a height of 2000 ft. was reached. At this height the trees
were scarce and in many places absent, but here the crowberry in its
southern temperate form (Empetrum nigrum Linn. var. rubruem)
grows abundantly. At this season of the year (1st June) it was
loaded with bright red fruit. Lycopodium was found as high as we
climbed, butin a very dwarfed condition. Agrostis ramulosa Carmich,
and A. media Carmich. seemed to thrive at the higher levels.
Cotula goughensis, described by Dr. Rudmose Brown, grows to a
height of 30 em. or more near the beach, but is dwarfed to 5 or
6 cm. on the upper slopes of. thé hills. At the higher altitudes, the
driving sleet and snow made observation difficult.

Of the specimens collected, three were not in the collection made
by the Scottish National Antaretic Expedition, but, on the other hand,
they collected several species that I did not. Sophora tetraptera,
though reported by Mr. Cromer, has not previously been 00211ected.

T
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LisT OF THE SPECIES COLLECTED.
By E. G. Baxker and G. H. WILRINS.

PHANEROGAMIA,
RIIAMNACEE.

Puyrica ARBOREA Thouars, Fl. Trist. 45. The common ¢ Island
tree” grows to height of 5 to 7 metres and spreads to 4 metres.
Tound in most parts of the island, and grows in some places on the
steep hill-sides in rows that extend up and down the slopes with the
older trees at the top. At an altitude of 1500 ft. it is dwarfed. It
is not found at a higher altitude than 2000 ft. on Gough Island.

Distribution. Tristan group, South Africa, St. Paul’s and Amster-
dam Islands, Mauritius.

LEcuMINOS .

Sophora tetraptera J. Mull. forma nov. goughensis Bak. fil. &
Wilkins, Forma ad var. microphylliam Hook. fil. accedens. .drbus-
culo 4-5 metralis. Folia imparipinnata, foliolis 12-14-jugis, glabris,
late obovatis vel suborbicularibus, 8-11 mm. longis, 5-8 mm. latis,
sessilibus, s®pissime alternis, approximatis. Hloresignoti. Legumen
moniliforme, longitudinaliter alatum. '

Three varieties of Sopkora tetraptera J. Mull. have already been
described : var. grandiflora Hook. fil., with linear-oblong leaflets in
10-25 pairs ; var. prostrata Kirk, with prostrate stems and leaflets
in 24 pairs; var. microphylla Hook. fil. (Sophora microphylla Ait.)
‘with oblong or obovate leaflets in 25-42 pairs. The present form
more closely approaches the last of these (the type of which is
in the British Museum Herbarium), but differs in the broaderleaflets,
which closely approximate to one another.

Distribution of S. tetraptera. New Zealand, the West of South
America, Easter Is., Juan Fernandez, Massaferua.

UMBELLIFERZE.

HyprocoTYLE LEUCOCEPHALA Cham. & Schlecht. in Lirnwa
i. 864 (1826). This more nearly resembles the South American
plant and is distinctly different from that found on Tristan.

Apium goughense Bak. fil. & Wilkins, sp. nov. Herba valida.
Folia decomposita, bipinnata, petiolis crassis et latis, segmentis
seepissime cuneiformibus, margine insigniter serratis, hine inde leviter
lobatis, glabris, usque ad 40 em. longis, petiolis 10-12 cm. longis.
Umbelle nunc sessiles nunc pedunculatee, radiis 14-16, 1-3 cm.

‘longis, radiolis tenuissimis 9-12, 5-8 mm. longis. Fructus ovatus,

I

“carpella 5-gona, juga primaria 5 squaliter prominula, validiuscula,

obtusa, valleculis angustis.

Hab. Gough Island, June 1922,

This plant is closely allied to Apium australe Thouars from
Tristan da Cunha, but in the latter the plant grows well up from the
ground with a distinet central stalk, the leaves growing out from the
stalk in pairs. The Gough Island plant, on the other hand, has
broader and thicker leaves, which grow more nearly from the base and
reach 40 cm. long, while in 4. australe the leaves are not more than
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"0 em. long. The petioles of the new species are much broader and
thicker, and the segments of the leaves are evenly and sharply
mrrated. The umbels are sessile where the stemm forks, otherwise
they are pedunculate; in dpium australe they are described as
sersile. The rays are longerin the Gough Island plant; they number
l'vom 14-16 and vary from 1-3 cm. in length. The radioli number.
1) .12 and are 5-8 mm. long, but they are much weaker and shorter
in dApium australe. The fruit (from a specimen collected by
Dr. Rudmose Brown) differs considerably from dpium graveolens
liun. by being shorter and rounder. 'We have carefully examined
specimens of Apium australe from Tristan da Cunha, collected by
Cnrmichael, and we do not think it can possibly be placed as a
synonym of A. prostratum Lab. Labillardiére’s type in the British
Museum Herbarium seems to us a very different plant. The true
Apium prostratum Lab. is a very close ally of 4. filiforme Hook. and
hoth are entirely different plants from A. australe Thouars. .

CoMPOSITE.

GNAPHATIUM PYRAMIDALE Thouars, Fl. Trist. 40. Common on
the island and found mixed with the grasses and shrubs.

Corura GOUGHENSIS Rud. Brown, Bot. Scot. Nat. Antarct. Ex.
plate iv.  TFairly plentiful; similar habitats to the above species.

EMPETRACEE.

EMPETRUM NIGRUM L. var. RuBRUM Hemsl. Chall. Bot. 1. ii. 154.
Abundant at a height of 2000 ft. In fruit at the time of our
visit. PorLyeoNACEZ.

Rumex onrusirorivs L., Sp. Pl 835, A common and most
conspicuous plant growing in water-courses and swampy places.

Rumex FrUTEsCENS Thouars, Z. ¢. 88.  As in previous species.

CIENOPODIACEZ.

Cnexorop1UM TOMENTOSUM Thouars, 2. c. 88. Grows to a height
of 1'2 mm. when seeding and near the beach, dwarfed at higher levels.
GRAMINEZE.

Agrostis maMyurosa Carmich. in Trans. Linn. Soe. xii. 504
(1819) ; Hemsl. in Challenger Rep. i. pl. xxxvi. Very common all
over Gough Island, but grows in greatest abundance on the higher
slopes.

Agrostts MEDTA Carmich. 7. ¢.; Hemsl. . ¢. pl. xxxvii.

SpARTINA ARUNDINACEA Carmich. . ¢.; Hemsl. . ¢. pl. xxv.
Common all over the island.

CRYPTOGAMIA,
By A. Geee.
PrERIDOPHYTA.

HYMENOPHYLLUM TUNBRIDGENSE J. E. Smith in Eng. Bot. t. 162.
Growing with the Hepatic. An unsatisfactory specimen: not re-
corded by Carmichael for the Tristan group.
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ApiaxtoM Porrrriz Wikstr. in Vet.-Akad. Handl. 1825, 443.
Grows in sheltered places on the steep-sided hills and on cliffs ; most
luxuriant near sea-level. .

AsprpruM caPENSE Willd. Sp. Pl v. 267. - Quite common.

A. mMourIiopEs Bory in Mem. Soc. Linn. Par. iv. 597 (1828) with
Lycopodium insulare. . .

AsPLENTUM oBTUSATUM Forst. f. Prod. 80. A common plant
found at each place visited. Also on Inaccessible Island.

PoryropruM aAQUILINUM Thouars, I. e. 82, Dryopteris aquilina
C. Chr. Quite common.

Loymaria Boryawa Willd. Sp. Pl v, 292, TFairly common.

LYCcOPODIACER.

LYCOPODIUM DIAPHANUM Swartz, Synop. Fil. 179. Grows on
most parts of the island, but is very dwarfed on the higher slopes.
Also found on Inaccessible Island.

L. tnsuLARE Carm. Z. ¢. 509. Grows on most parts of the island;
rather more robust than the previous species, but dwarfed at higher
altitudes.

HEepPATICE.

JAMESONIELLA COLORATA Spruce in Journ. Bot. xiv. 202 (1876).
On a 'branch of Phylica, mixed with lichens and Hymenophylium.

. Mvuscr
) By H. N. Drxow.

MacroMitrioM ANtTarcricuM C. H. Wright in Journ. Linn.
Soec. (Bot.) xxxvii. 264 (1905).

THUTDIUM ALVARE2IANUM Card. in Trans. Roy. Soc. Edinb. xliii.
75 (1911).

v

LICHENES.
v By R. PavLson.

PARMELIA CETRATA Ach. Syn. Lich. 198,
Very noticeable on all tree-trunks, rocks, and decaying branches;
18 not so abundant nor so luxuriant on the Sophora as on the Phylica.

The following specles were found on Nightingale Island :—

Panmrria PERTATA Ach. var. ciniata Scheer, Enum. 84 (1850).

P. rroposcivEa Taylor in Mackay, F1. Hib. 11. 143 (1836).

Usyea pricata Web. in Wigg, Prim. F1. Hols. 91 (1780).

U: arricvEaTa Hoffm. Deutsehl. ¥1. ii. 133 (1795).

TELOSCHTSTES FLAVICANS Norm. in Nyl. Mag: Naturvid. Christ.
vii. 228 (1852).

The Parmelia named P. proboscidea has all the characteristics of
that lichen—namely, isidia out of which project setee and isidia passing
into soredia, but the reaction with KHO is not 4 yellow then red.

All the above from Nightingale Island are on two short branches-

of a small shrub and they are so densely covered with fruticose species -

so to preclude crustose species from growing on the bark. The
thallus of the Zeloschistes is in parts grey.
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FURTHER NOTES ON THE ALGAE OF
LEICESTERSHIRE *.

By FrorexceE Ricm, M.A.

A PRELIMINARY note on the Algwz of Leicestershire appeared in
iliin Journal for September 1918+. A more extended examination of
simples collected from nearly all over the county, in preparation
ol o list of Alge for the forthcoming new edition of the #lora of
lLafoestershire, has yielded, as might have been expected, a few
yurieties and forms that have not hitherto been described. The
following short account is a record of these, as well as of certain
abher points of interest that have come ont during the investigations.

Leicestershire lies about mid-way between Cambridgeshire and
Yorkshire, counties of which algal lists were prepared by G. S. West
in the case of the former in 1899, and by W. West jointly with
(1. 8. West in the case of the latter in 1901. It is of interest to
vompare the Algw of these three counties. The Yorkshire algal flora
Iw & very rich onme, as the large size of the county and the diversity
of its topographical characters would lead one to anticipate. The
vollections from Cambridgeshire, on the other hand, were said by
I"rofessor West to be exceptionally poor; only by a very diligent search,
in the light of much experience, was he able to obtain many of the
species included in his account. No such search has been made in
the case of Leicestershire—the endeavour has been to get repre-
sontatives from every district of the county rather than to hunt for
particular forms, and most of the collectors have been untrained
people.  Though many species have undoubtedly been overlooked,
and the list is in no wise complete, it is certainly apparent that
leicestershire is decidedly richer than Cambridgeshire, whilst vastly
worer than Yorkshire, from an algological point of view. As an
instance of this the Desmids may be cited: in Cambridgeshire only
{on genera are represented, in Leicestershire fifteen (and this in spite
of the absence of Utricularia, a favourite habitat for Desmids in
Cambridge), whilst in Yorkshire twenty-three genera are represented,
and some of these very richly. West remarks on the absence from
Cumbridgeshire of the common and widely distributed Desmids—
Cylindrocystis Brebissonti, Closterium striolatum, Tetmemorus
!/mmalatus, Micrasterias truncaia, Huastrum binale, and Stawr-
astrum margaritaceum; these, however, have all been found in
Lieicestershire. 'T'he position of the Leicester Algal Flora, intermediate
hetween that of the other two counties under consideration, is further
brought out by the following table :—

Genus. Cambridgeshire,  Leicestershire, Yorkshire,
Edogonium  ...... 11 species. 14 species. 27 species.
Vaucheria ......... 3, ” »
SPIrogyra ..v.cenn o, 8, 8,
Closterium ... ...... 22, 32 448
Staurastrum ...... 8 21, 76,

¥ From the Department of Botany, East London College, University of
London, T Vol. Ivi. 264,
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The three succeeding species of Algm are worthy of note :—

SirogontuM sticricUM (Engl) Ktz. [Choaspis stictica (Eng.
Bot.) O. Kuntze] was not found in Cambridgeshire. W. and
&. S. West record it from two localities in Yorkshire and say they
have never obtained this plant except where the water was running,
though the habitat given by Rabenhorst* is ““in stagnis.” 1 have
found it in four pieces of water in Leicestershire, none of them flowing
freely; a pond near Castle Donington; the canal, Sutton Whart;
Shakerstone Canal, and a roadside pond near Seagrave.

DeBArYA LEVIS (Ktz.) West, not recorded from either Cambridge-
shire or Yorkshire, was very common in a pond near Woodle Head
(Rutland), forming zygospores, in May 1915.

Hypropicryor REMIcULATUM (L) Lagerh., was not found in
Cambridge, and is recorded from only one locality in Yorkshire.
I have found it in great quantity in the large cooling reservoir at the
Belgrave Pumping Station in July and October 1920, and August
and October 1921, though in previous visits to this place I did not
detect its presence.

The following new varieties and forms have been observed:—

1. Edogonium concatenatum (Hass.) Wittr. var. rectangulare
‘var. nov.

Differt a typo oosporis quadrangulari-ellipsoideis, membrana
crassissima, mesosporio scrobiculis in series longitudinales ordinatis
instructo, series in medio oosporz circa 15-20. Crass. cell. veget.
32-86 p; crass. cell. suffult. circa 50 u; crass. oogon. 56 p; crass.
-oospor. 4856 p; crass. cell. androsp. 27 p.

Present in the Canal, Satton Wharf, June 1915, and quite common
in Sulby Rescrvoir, July 1915, was a handsome (Hdogonium agreeing
in the main with the description of . concatenatumby Hirm +. 1t
is dicecious, nannandrous, with oogonia either single or two together;
the oogonium sub-oviform or quadrangular-ellipsoid in shape, superior
pore, oospore the same shape as the oogoniwm which it very nearly
fills, the middle wall of the oospore scrobiculate, the supporting cell
tumid, the androsporangium about 3-celled; the dwarf-males curved
and resting on the supporting-cell, the antheridium 1-2-celled. 'The
dimensions of the vegetative cells and the length of the oospore also
agree with the type, but in the following respects it exhibits rather
“striking differences:—1. The oospores, although showing considerable
variation in form, are, as a rule, much more rectangular than those
figured by Hirn (t. xxxviii. figs. 230-231). They are narrower than
those of &. concatenatum, though of similar length; the oospores in
fig. 14 and B are typical of these specimens. 2. The wall of the
oospore is about Gp thick, which is much thicker than that figured
by Hirn. 3. The ornamentations on the mesospore have the appear-
ance of conical spines, a circular area of greater diameter than the
round tip being observable when the latter is viewed fiom the surface.
They are arranged in definite vertical and transversg rows.

# Flor. Europ. Algar. iii. 256.
4+ Monogr. u. Iconogr. d. (Edogoniaceen, 1900, 223.
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These differences are sufficient to warrant the establishment of
Lhe above new variety.

1t should be mentioned, in addition, that the oospore is filled with
n 'T'wngerine-orange-coloured sap, and that the filament frequently
Inunks just below the oogonium..

I

L

Fig. 1.—@Edogonium concatenatum (Hass.) Wittr. var. rectangulare F. Rich.
A, B. Filaments showing oogonia. C. Bmpty oospore. D. Male filament.
All figs. X 190.

Fig. 2.—Tetraédron dodecaedricum (Reinsch) Hansg. var. ornatum F. Rich.
A, B. From pond near Swithland Wood. C-E. From Leicester Frith.
C and D. Two positions of one individual. A, B, X 500; C-E, X 400.

2. Tetraédron dodecaedricum (Reinsch) Hansg. var. ornatum
var. nov.

T. magnum, irregulariter polyedricum, 10-12-angulatum, a super-
ficie visum tetrangulare vel pentagonale, angulis inzqualiter evolutis,
marginibus leviter emarginatis, angulis rotundatis obtusis, tuberculis
irregularibus passim 2-5 preditis, membrana crassissima distincte
lunellosa. Diam. 80-40 p; crass. membr. 8—%4 u,
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This variety was found to be rather common in a pond by the
side of a footpath leading to Swithland Wood, May 1913, and a
slightly less elaborate form of it was found in a pond on the left of
the drive leading to Leicester Frith, May 1918. The cells are poly-
hedral, apparently—as judged by rolling over—10-12-angled, with
four- and five-angled faces having slightly concave margins. The
angles are rounded, and furnished with from 2 to 5 small protube-
rances. The membrane is thick throughout, especially at the angles,
and stratified. The cells are asymmetrical, and vary in diameter
from 30 to 40 u. The specimens show some resemblance to the very
imperfectly described 7. dodecaedricum (Reinseh) Hansg., which is,

however, considerably smaller than the form under discussion, and

has smooth rounded angles without any protuberances. In some
views it is also something like 7. pachydermum (Reinsch) Hansg.
For the present it may be referred to I. dodecaedricum as a new
variety.

3. CLOSTERIUM TUMIDULUM Gay.

Zygosporis leviter tortis, in aspeetu frontali quadratis, angulis
paullum porrectis, marginibus leviter concavis; in aspectu laterali
anguste ellipticis, polis produetis membrana erassa.

Fig. 3.—Closterium tumidulum Gay. B and C. Zygospore in two positions.
All figs. X 360.

Cellulis diametro 6-7-plo longioribus. Lat. cell. 14-16-u. Crass.
zygosp. in media parte 81 x; long. marginis lateralis 40 .

From squeezings of moss and liverwort in a boggy pateh between
Saltby and Sproxton, June 1919, were obtained numerous specimens
of a rather strongly curved Closterium having square, or quadrate,
zygospores. 1t did not agree with the description of any of the
species or varieties of West’s Monograph, the cells being rather small,
strongly curved, the concave margin tumid in the middle, apices
acutely rounded, cell-wall smooth and ecolourless, chloroplasts with
3-5 pyrenoids and showing 2-3 ridges, terminal vacuole with a few

_granules. In all these respects it recalls Closterium tumidulum Gay *,
which has not hitherto been recorded from the British Isles.

The zygospores, which have not previously been deseribed, are, in

' ¥ Gay, F., ‘Essai d'une monographie locale des Conjugées’ Montpellier,
1884.
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frant view, roughly square in shape, with the corners drawn out, and
tho sides slightly concave (see fig. 3, B); in side-view they appear
miher narrowly elliptical with the two ends produced (see fig. 3, C).
"ho zygospores are slightly twisted.

4. CrosTERIUM PRITCHARDIANUM Arch. forma nova ST¢MOIDEUM.

Forma cellulis leviter sigmoideis.  Cellulis diametro 9-10-plo
limgioribus. .

Long. cell. 803, 324, 396,410 u.  Lat. cell. 44, 45, 43, 39 . Lat.
pic. eirca 5 p. .

Many specimens of Closterium Pritchardianum Arch. in an
netively growing and dividing state were present in a piece of water
nouwr Holly Hayes, May 1915. Intermingled with these were some
mther shorter individuals possessing the characteristic wall-markings
nnd apices of the type, but showing a distinet, though slight,
sigmoid curvature (see fig. 4, A). 1In general outline these were
nhinost - identical with Closterium sigmoideum Lagerh. & Nordst.
(xee Wittrock’s figure ¥). In spite of this resemblance, however, the
other characters do not warrant a separation of the form here deseribed
from Closterium Pritchardianum. No othey sigmoid forms of

Hosterium are known except that of Cl. eboracense Turner, described
iy Moore and Carter in their « Algz from Lakes in the North-eastern
’urt of North Dakota” +.

%_
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Fig. 4—A. Olosterium Pritchardianum Arch. forma nova sigmoideum.
B, C. Closterium striolatum Ehrenb. forma. A, B, X 120.

5. CLOSTERIUM STRIOLATUM Ehrenb.  Forma apicibus Teviter
dilatatis, subcapitatis.

Long. cell. 307, 824, 332, 332 p. Lat. cell. 89, 87,40, 41 p. Lat.
apic. 11-12 p.

This form with slightly enlarged ends was found in small
(uantities in a ditch near Swithland Wood, May 1913. The apices
wre broad and sub-capitate, the dorsal margin showing a very slight
rebuseness just behind the apex (see fig. 4, B,C). W.and G. W.
West say & of Closterium striolatum that ‘“sometimes the apices are
w little inflated,” but they figure none showing this peculiarity.

Closterium subcapitatum W. & G. S. West §, shows somewhat
similar ends, but the cell is much more strongly curved.

* Witbrock, ¢ Alge aquae dulcis exsiccate,” fasc. 85, no. 1138 (1903),
+ ¢ Annals of the Missouri Botanical Garden,” x. 393 (1928).
T ‘Desmids,’ i, 124. § *Desmids from Singapore,” 1897.
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6. Cosmarium obtusatum Schmidle vir. Horwoodii, var. nov.

Cosmarium mediocre, circa 1%-plo longius quam latum, profunde
constrictum ; semicellulis late truncato-pyramidatis, apicibus sub-
retusis vel truncatis, lateribus convexis, leviter undulatis, undulation-
ibus in quaque margine ca. 12 et intra margines seriebus concentricis
undulationium 6 vel pluribus granula concentrice et radialiter ordinata
mnulantibus ; membrana inter granula cum punctis in lineis reectis
ordinatis, sed in centro semicellule punctis irregulariter dispositis;
semicellulis e vertice visis ellipticis, in medio ubi membrana incrassata
leviter inflatis, area apicali punctata, polis undulatis; a latere visis
late ellipticis, supra isthmum leviter inflatis, apicibus subtruncatis;

zygosporis globosis processibus brevibus e basi valde dilatato, apicibus

bi- vel tri-fidis munitis (ca. 20 in ambitu).

This variety, with its zygospores, was quite common in the tank
of a spring in a field at Long Clawson, June 1914, and was also found
(without zygospores) at Croft in May 1913 and May 1916, and in the
canal at Oakthorpe, September 1915 (see fig. 5). -

Fig. 5.—Cosmarium obtusatum Schmidle var. Horwoodii F. Rich., A. Front view;
B. Side view; C. End view; D. Zygospore. A-C, X 500; D, x 230.

The cells are above medium size, about 1% times as long as broad,
deeply constricted, sinus narrowly linear with dilated apices; semi-
cells truneate pyramidate, basal angles rounded, sides convex with
about 12 undulations along each lateral margin, also with 6 or more

similar series within each margin and appearing as granules; apex-

truncate, often slightly retuse. Cell-wall provided with large
rounded granules, the latter being arranged in radiating series and
causing the undulate appearance of the margin; between the granules
are smaller punctee, the punctulations arranged more or less in rows
between those of the granules and alternating with them; in the
middle of the semi-cell the granules are usually missing and the
punctulations are arranged irregularly, but sometimes there are
granules all over. Side-view of semi-cell broadly elliptical, almost
circular, apex sub-truncate. Vertical view elliptic, ratio of axes
1:1°, with a slight median inflation and thickening of the wall; the
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)innules are sometimes present in the centre, buf more often replaced
hy irregularly arranged punctee. Chloroplast axile, with two pyre-
noids, — Zygospore globose, furnished with short processes, usually
" fid (occasionally 8-fid) at the apices and arising from broad
pspanded bases. Some zygospores (probably younger ones) were found
with blunt spines.

The following dimensions are taken from Long Clawson specimens
only, and show considerable variation :—

Length 62, 66, 67, 69, 75, 76, 78, 79, 81, 82 u.

Breadth 52, 52, 54, 56, 56, 58, 62, 58, 62, 58 p.

Isthmus 15-18 g ; thickness 34-388 p.

Diameter of zygospore with spines 73-108 u; without spines
H2-83 p. .

Thg Croft specimens were, on the whole, a little shorter—Length
70-74 p; breadth 54-62 p; isthmus 15-17 p..

This Cosmarium differs from O. obtusatwm Schmidle, in being
Inrger and relatively longer, having more undulations along the
margin, and being provided with puncte between granules on the
coll-wall, Tt thus appears to be a variety of this species, and has
boon named after Mr. Horwood, formerly of the Leicester Museum,
who collected many of the samples.

7. ARTHRODESMUS TRIANGULARIS Lagerh. . i

Zygosporis globosis, spinis gracilibus acutis ca. 9 u longis praeditis.
(‘rass. zygosp. sine proc. 19-21 p.

Fig. 6.—A-C. Arthrodesmus triangularis Lagerh. B. Zygospore.
D. Arthrodesmus triangularis forma Boergesen, 1890.

This Arthrodesmus was very common amongst Sphagnum in the
small pond some way up Beacon Hill, June 1913, and was also present
in the same little pond, though in much reduced numbersin October
1013 and February 1914, after which date it seems to have
lisappeared. 4

1t was rather common in Colery Reservoir, June 1914. The long
spines are almost absolutely horizontal in some cases, showing a slight
outward trend (away from the isthmus) in others; the isthmus is
vlongated and shortly cylindrical; the apex slightly elevated and
sonvex, though retuse in the median part. The dimensions, however,
nre slightly less than those given by W. and G. S. West *,

* ¢ Desmids,’ 1v. 98.
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Length without spines 17-20 . Breadth withoub spines 16-17 u.
Length of spines 10-13 u. Breadth of isthmus 4-5 p.

Zygospores of Arthrodesmus triangularis Lagerh. have not
hitherto been described. In the Beacon Hill sample for June 1913
zygospores were present which appeared to belong to this Desmid,
but as they were not very definitely associated with empty cells the
determination was doubtful. But in the Colery Reservoir sample for
June of the following year they were confirmed, and were found to
agree with the drawing that had been made of the Beacon Hill
specimens (see fig. 6, B). The zygospore is globose and furnished
with rather long, simple, acute spines; diameter without spines
19-21 p, diameter with spines 85-36 p. It is, therefore, similar to
the zygospore of 4. dincus forma manor G. S. West, and that of
A. incus var. Ralfsic W. & G. S. West, and serves to support what
Bachmann has already pointed out * that 4. ¢ncws and A. triangularis
grade into one another. .

There was also present in the Beacon Hill pond, in February 1914,
a form of A. triangularis with long incurved spines resembling that
described by Boergesen in 1890 +.

The work of which the foregoing notes are the outcome was
carried on by me at the East London College, whilst in receipt of a
grant from the Council for Scientific and Industrial Research. My
thanks are tendered to Professor F. E. Fritsch for his help and guidance
and for the privilege of using his fine algological library.

REPRODUCTIVE MECHANISM IN LAND FLORA.
II. Lire-Cycres (continued from p. 20).
By A. H. CaurcH, M.A.

The Meiotangium and its Apogamy.—In its cytological and
reproductive arrangements Fucus stands out as the key-type of the
sea, and so far the clue to the progression of all higher plant-forms
of parenchymatous organization and of originally similar benthic
origin. It affords a clear view of the full elaboration of what is
termed in higher plant-life a sexual gamete (& and @) from a mere
plankton-phase of casually pairing isogamous flagellates. The red
eye-spot of the antherozoid, as a vestigial chloroplast, is sufficient
"evidence that this gamete was originally an autotrophic flagellate of
the plankton. Taking the case of higher animals, the idea of a
morphological sex-cell was founded on the fact that the latter was
consecrated to its special function of karyogamy alone, and that
otherwise it dies or is useless. So much so, in fact, that fusions
appear as the normal function ef moribund or so-called matured
gametes. This conception of sex-cells as units set apart physiologically

* ¢ Algenflora des Siisswassers von Westgronland,” 1921, 38.
+ Desmidieze in E, Warming, ¢ Symbolw ad floram Brasilize centralis cognos-
eendam ’ (1890).
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for their special function of karyogamy is so.firmly fixed in older
wix theory that it is often forgotten, or, at any rate, seldom stated,
it this is a funetion which, like everything else, must have been at
wuma time evolved in response to some speeial conditions of lifel.
"I'ho story of Hucus, as the representative of the dominant plant-life
of warmer seas, thus throws light on the method by which such a
wuxual process has been worked out and established by a rigorous
mbural selection implying the death of all non-fusing gametes—or,
in other words, by bthe complete elimination of all attempts at
npogamy (parthenogenesis). Strictly speaking, the term partheno-
gonesis should be restricted to the development of an embryo from
un unfertilized haploid ovum ; but it may be extended to cover the
enwe of any similar development from any haploid gamete. On the
other hand, apogamy may be extended to the development of any
organism from what appears to be a gamete without any fusion?;
though it was originally restricted to the production of a sporophyte
of land-flora from a gametophyte without any necessary formation of
reproductive organs 3. Here, again, arises the difficulty of extending
torms originally associated with higher plants and animals to the.
hoginuings of similar phenomena. In the animal kingdom partheno-
genesis is general among lower forms, and extends in experimental
eultures to the horizon of the Frog. Tt is interesting to note that
observations by Loeb, on inducing artificial parthenogenesis* in
Kehinoderm ova by means of treatment with hypertonic solutions,
were extended by Overton to Fucus®, with results sufficiently
auccessful to establish the fact that even in Fucus-oospheres true
|)m'thenogenesis was possible, and that the young embryos thus
produced were of normal morphological organization, though wun-
doubtedly haploid. The difficulty of ebtaining such a result, how-
over, only serves to emphasize the fact that in natural environment
nll attempts at parthenogenesis on the part of Fucus are definitely
excluded, and the haploid plant could have no special survival value.
In Fucus, that is to say, the reproductive mechanism is thus kept
constant at a high level of heterogamic efficiency (comparable, in fact,
with that of higher Mammalia) by a rigorous suppression of any
attempt at apogamy of any kind. The cytological.sequence of
karyogamy & and meiosis is maintained at optimum .rela’mons, ar‘md the
special reproductive organ as a unilocular gametangium (oogonium or
antheridium) follows as the consequence of its meiotic mechanism.

1 ¢f. Richard Owen (1849) in Wilson’s ‘¢ The Cell in Development and In-
heritance ’ (1906) for conception of germ-cells. The culmination of the idea is
noted in Weismann’s ¢ Theory of Germ-plasm’ (1883)—a point of view wholly
opposed to anything in the plant-kingdom.

2 De Bary, 1878. .

3 Cf. Vines (1886), Physiology of Plants,” p. 63(_5 ; ¢ Vegetative Apogamy and
Parthenogenesis’ : Bower (1923), The Ferns, Apomun.s, p. 320.

4 Loeb (1918), Chicago : ° Artificial Parthenogenesis,” p. 281. )

5 Overton (1918),  Science,” xxxvil. p. 841: and in Loeb, loc. cit. p. 277,

6 Yamanouchi (1909) Bot. Gaz. x1vii. p. 185, for freak-forms, hybrids, and result
of fertilization by more than one antherozoid; again, the a,ecid.ents and exceptions
which prove the rule: L. Williams, ¢ Annals Botany,” 1899, xiii. p. 187,
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As an example of the highest type of algal reproduction attained in
the warmer seas, Fucus maintains station and proves its efficiency as
a dominant plant-form by supporting an enormous wastage of gametes.
Beyond the small amount of growth put into actual annual somatic
increment, the entire photosynthetic activity of the organisin is spent
in maintaining a practically continuous output of reproductive units.
""'he mechanism remains effective at this elementary but optimum
horizon for massive benthon at vast expense, and Fucoids range as
far north as the chance of warm water extends on the North Atlantic
seaboard, and strays even endure as far as Arctic seas 1.

It should be sufficiently elear that to talk of alternation of genera-
tions in Fucus is mere academic futility. There is only one soma, or
one ‘generation,” so that there is nothing to alternate. To attempt
to construct an idea of two generations to bolster up an academic
conception of ¢ gametophyte’ and *sporophyte’ borrowed from land-
flora is nonsense. This is the sort of thing that has tended to give
botanical morphology a bad name as an evolutionary science 2. o
utilize such an expression to denote a nuclear change which is obli-
_gatory in every sexually-produced organism, including Man, is wholly
beside the mark. Yet such a fanciful interpretation has been tacked
on to Fucus in much modern literature 3, and is continued apparently
without any very clear idea of the strict meaning of the terminology &

The use of the cxpression alternation of generations has been only
rendered possible in the past by the absurd mental processes which
prompted the interpretation of the lower plants of the sea in terms
and phraseology of the higher plauts of the land, in defiance of all
teachings of evolutionary progression, and is so far the survival of
modes of thought more characteristic of the early XIXth century, if
pot of the XVIIIth. Strictly speaking, therefore, Fucus has but
one generation, if this rather archaic word must be used, and is so
far homologous with Man. The plant similarly works out its necessary
cytological cycle, and it is equally ridiculous to talk of alternation of
generations in either case. One cannot apply the term alternation to
nuclei which do not alternate, but merely present periodic changes—at
fixed intervals, it is true, but only after the intercalation of many
nuclear units of the same class. In Fucus the nuclear cycle may be
taken as exact and precise, while apogammy is wholly ruled out.

On the other hand, this very perfection of the Fucus story opens
up new aspects of algal progression, and all possibilities require to be
investigated—it being evident in natural evolution that every such
possibility has to arise and be tried out, that at this stage of the
world’s history all have been tried out, and that the present survivors
may be taken as indicating the only satisfactory solution of the
various problems as sieved by natural selection. Hence, just as one
is entitled to infer that the present state of Fucus serratus with

1 Kjellman (1883), ¢ Algee of the Arctic Sea: Fucus, Pelvetia, Ascophyllum,
Halidrys,” p. 194, ) ’

? Tansley and others (1917), ¢ New Phytologist,” xvi. p. 242,

3 Oltmanns (1922) ¢ Algs,” p. 227,

4 Tischler (1921), ¢ Allgemeine Pflanzenkaryologie,” p. 358.
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dlingions reproductive organs is derivative from a primary condition
ol hormaphroditism (F. platycarpus)—or from the present advanced
holerogamy, that its ancestral stages were once wholly isogamous,—so
the present strict elimination of apogamy is sufficient to indicate that
in former stages parthenogenesis or some form of apogamy may have
lwen usual, and haploid plants a possibility. It remains, therefore,
(v uxplore the general phenomena of apogamy and its consequences in
ollier lines of algal progression. Curiously enough, such phenomena
wro remarkably general, and even within the limits of the Phaophyces
thuy attain a classical interest. Thuret obscrved the direct fertiliza-
Uon of Fucus in 18541, and these observations fell into line with
wiinilar accounts for heterogamous freshwater alg:e (Pringsheim, 1855,
I'nucheria, (Edogonium ; De Bary, Spirogyra, 1858); but the
uoospores of other Phamosporem, whether from unilocular or pluri-
locular ¢ sporangia,’ appeared to develop directly 2. The demonstration
by Berthold (at Naples, 1881) of the fertilization of Ectocarpus
wiliculosus 3 with its remarkable corona-stage and incipient heterogamy

amplifying Goebel’'s older observations on E. globifer (1878)—
vontred attention on the probable sexuality of the zoids set tree from
the plurilocular organ, and the consequent probable ‘asexual’ nature
of the unilocular sporangium so generally characteristic of the Pheo-
sporezz. Even at the present day, fertilization has been definitely
observed in but a small number of forms; many plants, even of
distinet phyla (Desmarestiacem, Sporochnacez) are not known to
present any other reproductive organs *—others (Scytosiphon lomen-
{ttrius) nothing but plurilocular constructions. Kven the significance
of the sexual processes received tardy recognition. As late as thirty
years ago (1895) Sauvageau could suggest that all such fusions swere
probably pathological states®. Kven Berthold’s results were long
unconfirmed. Reinhardt (1884 described the fertilization of E. sili-
cilosus for the Black Sea, but Kuckuck (1891) failed to observe it
at Helgoland, and Sauvageau (1896) found it come off only in early
morning. Oltmanns (1899) at Naples further enlarged the details
of the corona-story, but was again puzzled by the evident production
without rule of  neuter’ zoids from similar plurilocular organs, which
germinated directly. These points have been largely cleared up by
Miss Knight (1923), who has explained at last how it is possible to
get plurilocular and unilocular sporangia on the same thallus n
Pylaiella. 'The sexual fusion observed to take place freely in early
spring has been also checked cytologically 6.

1 The actual karyogamy, 1898, Farmer and Williams, Phil, Trans. cxe. p. 632 ;
Tor Spirogyra, Haberlandt (1890); Edogonium, Klebahn (1891); Vaucheria,
Oltmanns (1895).

2 Thuret (1851), ¢ Recherches sur les Zoospores des Algues: Ectocarpus,
Mesogloia, Stilophora, Laminaria, Scytosiphon, Cutleria.’

3 "Berthold (1881), Mitt. zool, Stat. Neapel, ii. p, 401,

4 Oltmanns (1899), ¢ Flora,” lxxxv. p. 86.

5 Of. also Oltmanns (1897), ¢ Flora, lxxxiii. p. 388, on ¢ Scheincopulation’ ;
Sauvagean (1895), Ann. Sci, Nat. viii. 2, p. 260.

6 Knight (1828), Trans. Roy. Soc. Edin. p. 354. :
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From such observations ‘on Eetodarpus and ‘on Cutleria, there
was soon no reasonable doubt that the plurilocular organs were
normally sexual, and the unilocular sporangia asexual, the zoids from
‘the latter all germinating directly ; and in some way a life-cycle of
two phases prevailed, which might be comparable with an ¢ alternation
of generations’l. In the absence of more detailed information as to
Jaryogamy, in. the present century interest centred in the demon-
stration of meiosis in the unilocular sporangium as establishing the
somatic relations of the cytological cycle. This has been demonstrated
in terms of synapsis and the reduded number of chromosomes for the
tetrads of Dictyota? (Mottier), Aglaozonia® (Yamanouchi), Zenan-
dinia * (Yamanouchi), Chorda® (Kylin), Pylaiella ® (Knight); and
there is now no reasonable doubt that the unilocular sporangium is
-always the meiotic organ: that karyogamy and eiosis run their
obligate course in all these algw, that haploid and diploid individuals
normally oceur, and in some way these stages must succeed each other
in time; though there may be so far no apparent rule or reason for
‘any strict rhythm, or for any differentiation of the two eytological
‘types of soma. o
So far, indeed, the meiotic organ, or unilocular sporangium is but
-the apogamous homologue of the unilocular gametangium of Fucus:
and it clearly owes its sunilocular organization to the fact that the
“first spindle is ‘meiotic and destitute of a cell-wall, asis "also the

‘succeeding homotype division. Further mitoses may give a varying

number of ultimate nuclei which become the zoids to be discharged
finto the outer medium, and on germination give haploid plants.” As
“the subsequent fate of the free zoids-is a secondary problem, and has
no necessary conneetion with their mode of production, a new term
may be employed to céver all phases of this henceforward all-important
~organ as the Meiohmyium,' or structure devoted to.the meiotic
function preceding flagellate regression. . On 'the other hand, the
production of a haploid zoid from a haploid plant requires no meiotic
spindle, and hence shows no cytological or struetural peculiarities in
development ; the small protoplasts regress normally, and are set free
one at a time from small mother-cells as the'nearest approach to the
ancestral regressive flagellate from a 10-15 u cell-unit.
The biological significance of this retention of apogamy in the
“life-cycle of lower forms is again obvious. Any imperfectly matured
gamete, the less it is matured as a sexual cell, is the more likely to
retain its vegetative capacities, and provided it confains active chioro-
plasts, may germinate vegetatively and so produce a new soma which
-1s necessarily haploid. If all such gametesfailed to fuse, and germinate,
a saving of up to fifty per cent. would be effected in the wastage
problem; and this in lower forms, residual in secondary stations,

1 Reinke (1878) ; Falkenberg (1879), Mitt. Zool. Stat. Neapel, i. p, 420. -
2 Mottier (1900), ¢ Annals of Botany,” xiv. p: 163; ' )

4 Yamanouchi (1912), Bot. Gaz. liv. p. 470.

4 Yamanouchi (£913), Bot. Gaz. Ivi. p. 22.

5 Kylin (1918), Svensk. Bot. Tidsk. p. 36. .

6 Kpight (1923), Trans. Roy. Soe. Edin. p. 350
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whother smothered by Fucdids or epiphytic on them, becomes a
dintinct advantage. The sexual process of karyogamy, leading on to
the production of a diploid plant, must be kept in view at some time;
it it is an undoubted gain to have two types of cytological soma~;
o is devoted to karyogamy and the other to meiosis. Both are
ratnined, and a new phase of. life-possibility is introduced, in which
the two cytologically distinet somata share a physiological schemne,
mich as male and female individuals differentiate factors of sex in
Ifweus itself and associated Fueoids. :

A range of wide possibilities is thus opened up, and apogamy of
thin degree undoubtedly prevails in the subsequent development of
all higher types of the vegetable kingdom; all of which have
ovidently come the same way, and may hence be said to have origi-
mted from the subordinate vegetation of the sea, rather than from
the ruling race of Fucoids. . So far it is evident that a new factor has
hoon introduced into the:life-scheme of the plant, curiously remote
from anything in the carecer of the more wasteful heterotrophic
snimal which gets its food ready made. Complications have been
added, and any new possibilities will be run for all they are worth.

The meiotic unilocular sporangiwm (meiotangium) affords the key
o the situation, as ineiosis is now judged to be more significant
i racial mechanism than the antecedent karyogamy which renders it
possible. Meiosis tnust take place somewhere, and is the central fact
of the life-cycle. Karyogamic fusion need not.necessarily follow
fmmediately, either in the case of the haploids zoids thus produced
or even in the case of normal gametes themselves: the.latter on
npogamous’ gerimination also’ give haploid plants. But the diploid
ant must be produced some time; it is the essential benthic stage,
nnd the odds are apparently in favour of the diploid plant with its
double somatic inheritance being always the stronger and more re-
sistant vegetative growth. Suggestions may be made as to other
possibilities, and these will be judged on their merits, e. g. :—

(1) Why should the diploid plant be always meiotic P

(2) Why should not the haploid plant be apogamous also ?

(3) Whgf do not the haploid derivatives of the meiotic sporangium
use ? :

The first case implying ¢ delay * of meiosis and the production of
further diploid somata does oceur (Pylaiella, carposporophyte of
IMorides, aecidiospores of Uredines). In all cases it appears as
wdding further complexity to the life-cycle, which may acquire biolo-
gical significance ; but it does not affect the main eytological story
of the race, and is recognized as of secondary and subsidiary impor-
tance. The case of the Florides is perhaps the most striking: these
heing admittedly a sea-phylum of subordinate value.

The second case of failure in the mormal gamete to fuse, as
wecondary apogamy, also commonly occurs; bub it can only give rise
to further haploid individuals. The special case of Cutleria oospheres
which may germinate parthenogenetically to give haploid Aglaozonia,
alfords a.classical example, and is accepted as an example of racial
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anomaly at the limit of dispersal rangel: such parthenogensis is also
noted in Pylaiella 2.

The third case is an essential one. If the diploid plant gave
gametes only (as in Fucus), there would be no hapleid plant at all,
unless some were casually apogamous. There can be only two satis-
factory solutions—either all must be strictly sexual or none; casual
irregularity would be the indication of a decadent mechanism, unless
some new factor can be added as a control. In case of total ‘sterility,’
which is se far the novelty, it is evident that it is this ¢ sterilization’
of the meiotangium which does the trick; and in this way the haploid
stage comes to be definitely intercalated in the life-cycle—not so
much as the retention of a primitive phase, as a new departure. 1t
is not the apogainy of the gametes of the haploid plant which is
significant, these merely give the same stage over again with no new
advance. It may be noted also that such sterilization to be effective
anust have been initiated at an early stage of the benthic horizon,
swhen the regressive zoids still retained functiomal chloroplasts, and
long before they were reduced to the category of mere sex-cells, i.e.,
at a horizon only inferred as long ago in the life-cycle of Fucus.

+  Apogamy is thus an effective cause for the initiation and establish-
anent of two cytologically distinet somata ; but it can do little more.
To complete the story, it is necessary to make the sterilization of the
meiotangium as absolute as is the converse in Fucus, and to maintain
the absolute sexuality of the gametes of the secondary haploid stage.
This gives the possibility of two cytological somata which will follow
each other in time, and so appear to alternate; since it takes the two
plants to complete the life-cycle. Any deviation from the strict
rule will give mixed effects which may prove of special value in
particular conditions of environment or biologieal procedure, appearing
rather as factors of deterioration in the life-cycle of inferior and
:secondary types3. Such plants may occupy specialized positions in
the general scheme of living forms ; but they are admittedly off the

1 Thuret (Cherbourg, 1850) gave parthenogenetic Cutleric as coming up
Cutleria : .Church (Plymouth, 1898) as constantly Aglaozonia : Kuckuck (Helgo-
‘and, 1899) as 50 °/y Cutleria and 509/, Aglaozonia : in mixture. Yamanouchi
(1912), Bot. Gaz. liv. p. 465.

« 2 Knight (1923), loc. cit. p. 355. . .

3 The chances of the mechanism of this life-cycle going wrong in colder
Northern seas, or in the starvation of freshwater, are so great that it is not
to be wondered at that consideration of such depauperated forms has tended
to obscure the view, as they were often the first to be investigated. Thus even
Ferns of the land may present casual apogamy and apospory; Cutleria, with
considerable differentiation of heterogamy and heterothallic alternation, gives
very anomalous results in both categories: ¢Cystocarpic’ plants of Floridese may
bear tetraspores, and Ectocarpus may carry unilocular and plurilocular ¢ spor-
angia > on the same shoot. The accuracy of the general rule is confirmed from
the surviving flora of the land—all Archegoniatee, Angiosperms, and Fungi as
,Ascomycetes and Basidiomycetes,—mno plant-race has really made good on the
and, which had not attained the two-phase haploid and diploid cycle. The case
of Chara, Spirogyrta, Vaucheria, Coleochate, with large specialized °resting’
- oospores, and meiosis at germination, suggests the loss of a diploid phase ; and
all these types are vestigial relics with no chance of future progression,
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miin line of progression leading to higher flora of the land (¢f. non-
prrenchymatous Floride of reef-pools and hyphal Uredines).

So far, however, there isno reason adduced for any differentiation
lnbween the two cytological types of somata: each has its special
ruproductive task, but need not necessarily differentiate morpholog-
ionlly, any more than do male and female individuals of Fucus and
other Fucoids. The sequence at its optimum regularity works out a
srictly Homothallic Alternation ; but this does not exhaust future
wssibilities, and something more is still required in the progression
of higher types even in the sea.

(To be continued.)

OBITUARIES.

Dx. Horace T. Browxy, F.R.S. (born 1848), who died on Feb-
ruary 6, was a chemist, and for many years associated with a brewing
husiness at Burton-on-Trent. His valuable investigations on fermen-
tation and the associated changes in the grain were recognized by
botanists as of great importance from the point of plant-physiology.
In recognition of his work, he was awarded the Royal and Copley
medals of the Royal Society, He had also been a Fellow of the
Linnean Society.

Winriam Warson (born 1858) was associated with the Royal.
Gardens, Kew, from 1879 until his retirement under the age-limit
in 1922. In 1886 he became Assistant Curator, and in 1901
succeeded Mr. George Nicholson as Curator. He had a very wide
knowledge of plants, and was the auther of several works on gardening.
In 1904 he was elected an Associate of the Linnean Society, and in
1917 received the Victoria Medal of Honour of the Royal Horticultural
Society. He died on January 30, An appreciation of his work, and
u portrait, was given in the Gardeners’ Chronicle of February 7 last.

James Kirxmam RamsporroMm.—The untimely death of this
promising young worker at the age of 33 occurred in New York. on
Febroary 6. Owing to a breakdown in health, which made open-air
work desirable, he entered the Royal Horticultural Society’s Gardens
at Wisley as a student in 1911, and in 1918 became special research
student. By his investigation of the daffodil-disease, and his discovery
that eelworm was the cause, he rendered an invaluable service to the
bulb-growing industry; he also worked out the hot-water method of
controlling the pest. He had recently been appointed assistant
managing-editor of the Gardeners’ Chronicle. At the time of his
death he was visiting the United States, where he was to lecture on
the daffodil-disease and its control. A biographical notice, with a
portrait, appeared in the Gardeners’ Chronicle (Januvary 31) shortly
before his death.

Lrvisan SuzertE GieBs.—The news of the death of Miss Gibbs
at Santa Cruz, Teneriffe, on January 80, came as a shock to her many
botanical friends, especially those with whom she had been associated
in work at the Royal College of Science and the Department of
Botany, British Museum. An appreciation of her work will appear
in the next number of this Journal.
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NOTES ON BRITISH PLANTS.

CNICUS ACAULIS X TUBEROSUS, hyb. nov. On August 12th, 1924,
Mr. Erie Marsden Jones, of Potterne, Devizes, collected a thistle on
Avebury Downs, Wilts, and gave it to e to confirin his” opinion of
it. After examination I agreed with him that it was a hybrid
between Cricus acaulis I.. and O. tuberosus Roth, both of which
grow there, while the hybrid is scattered about in fair quantity. I
have selected C. aeaulis L. var. caulescens Pers. for comparison, to
get the stem-characters. In the casé of C. acaulis X tuberosus the
stem is slender, pilose with'curled hairs in’the lower half, and woolly
with floccose hairs on the upper half, peeling off. Capitulum
solitary, short and narrow; scales of the capitulum conspicuously
ciliate, and -mixed with woolly hairs. Leaves covered . with short
stout hairs on both surfaces, or with shorb raised points; lobes of the
pinnz 3—4, long and narrow, especially the terminal lobe. The stem
of O. acaulis var. caulescens is stout, and pilose with curled hairs
throughout. Capitula 1-7, the terminal one being long and broad
the rest smaller; scales of the capitulum ‘nconspiciously ciliate,
otherwise glabrous. Leaves covered with short stout hairs or short
raised points on the lower surface, glabrous above; lobes of the
pinnae 3—4, short and.broad. The roots of the hybrids are —conspi-
‘cuously fusiform. The extra characters are derived from C. Zuberosus
Roth.—J. FrASER. -

ABNORMALITY IN FLOWER oF GoORSE ( Ulew europeus). In 1885
1 noticed a curious form of the “standard ” petal in several plants
on Putney Heath. A small flap, about one-tenth of an inch across,
protruded from the upper edge on each side and was folded back at
right angles. Mr. Carruthers, of the Natural History Museum, put
a note in the Journal (xxiii. 157, 1885), and within a very short time
the peculiarity was reported from every county in England. I have
often looked for it since in Switzerland and Italy and Norway, as
well as at home, but after 1890 I never saw it till early this year, when
1 found it in Surrey. Is it possible that the flap helps the petal to
retain its dew-drop at night P—D. MATHESON.

Menrna nuska Sm.—A CorrecrioN. In recently -looking
through some of the mints in my herbarium, I find that the plant
yecorded in this Journal (Ixi. 22) as Mentha rubra Sm. from Llan-
Dberis is really a luxuriant state of M. gentilis L., which 1 did not
sufficiently examine. Like M. rubra, M. gentilis appears to be
unrecorded for Carnarvonshire, although it was noted * between Mole
and Llanroost ”—presumably on the Denbigh side of the Conway—
so long ago as 1800,in Smith’s Flora Britannica. Last summer I
met with the same large form of M. gentilis in a wet spot ab
Criecieth.—H. W, PUGSLEY. .
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REVIEWS.
Texr-Books or BoTANY.

1 Text-book of General Botany. By GinErtr M. SmitH, JAMES
B. Overroy, Epwarp M. Guserr, Ronriy H. Dexyisrton,
GEORGE S. BRYAN, and CHARLES E. ArLEN of the Department
of Botany of the University of Wisconsin. + 8ve, pp. x, 409, with
7 plates and 821 text-figures. New York; Maemillan Co., 1924,
.]:rice 16s.

Turs text-book represents the first year’s course in botany at ‘the
University of Wisconsin. There is' no indication of the share taken
by the various authors whose names appear on the title-page, but.there
i# o break in continuity and the result is a clear and well-arranged
introduction to the study of the science which teachers in other
colleges or universities may find useful. The illustrations, which
lmve been specially prepared for'the book, are clear and well-selected,
enpecially those dealing with structure and general anatomy ; many
evidently have their origin in lecture-diagrams. The reproductions
of photographs of eminent scientists who have been' pioneers in the
various aspects of the science—Linnwmus (frontispiece), Strasburger,
Pasteur, Mendel, Darwin, Asa Gray, and Sachs—are less successtul;
though the idea of fawniliarizing the student with these great men is
nn excellent one. An introductory chapter on the ‘““make-up of a
lant ”? is followed by studies of the cell, roots, stems, buds, and
caves successively.  Several chapters on plant-physiology are
succeeded by a brief account of the structure, division, and develop-
nunt of embryonic cells. Examples of the great divisions of the
plant-world are then described from the simple Alge upwards—a
chapter on chromosomes and the reduction-division intervening
hetween the accounts of the Mosses and Ferns. The detailed study
of Angiosperms takes the form of an’examination of a number of
itoral types and a general account of seeds and fruits. The four
concluding chapters deal respectively with Inheritance and Variation,
Kvolution, the Geographical Distribution of Plants in North America,
und the Economic Significance of Plants. . - .

Plant Anatomy from the Standpoint of the Dewelopment and
Functions of the Tissurs, and Handbook of Micro-technic.
By Winttam Cuase Srevens, Professor of Botany. in the
University. of Kansas. Fourth edition, revised. S8vo, PPy XV,
398, with 155 text-figs. London: Churchill, 1924, Price 18s..

Proressor STEVENS's text-book envisages the plant as elucidated
by help of the microscope. Starting from the cell, the general
structure and differentiation of the tissues are next studied, and the
various tissues are' then examined in detail in relation te important
physiclogieal processes—absorption, transport and storage of material,
construction of food, and, finally, reproduction. A large portion of
the volume is devoted.to instruetion in preparation of sections, the
use of the microscope,.and a description of reagents and processes.
'There are also chapters on the microchemistry of plant-products amd

odaton
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the detection of adulterations in food and drugs. As compared with
previous editions, emendations have been introduced where debate'd
questions have arrived at or approached selution, such as the genesis
of the plastids, the constitution of chlorophyll, the structure of the
cell-wall, the ascent of water, and the operation of the stomata.
Additions and modifications have also been made in the. chapters
dealing with technique. Teachers and students will find the book a
valuable companion and guide in laboratory work.

Handbook of Practical Botany. By Dr. E. STRAsBURGER. Trans-
lated and edited with many additional notes by W. HILLHOUSE.
Eighth edition, revised by W. LEacH, M.Sec., Lecturer in Botany
in the University of Birmingham. 8vo, pp. xxviii, 533, with
164 text-figures. London: Allenand Unwin, 1925, Price 12s. 6d.

TrE older generation of Botanists will remember the welcome
reception accorded forty years ago to the Botanische Practicum of
the master in the technique of the study of the plant-cell and the,
problems it presents. The English translation by Prof. Hillhouse
of Birmingham appeared in 1887, and the value of the work as
supplying a felt want has been attested by the necessity for new
editions at frequent intervals until 1911, when a seventh and revised
edition appeared. The present edition appears after a lapse of
thirteen years. But, owing to the necessityiof retaining the existing
formation, only such alterations as seemed absolutely necessary haYe
been made. Figures of modern instruments have been introduced in
place of those originally included, and some parts of the text have
been rewritten to make them accord with more recent views. A short
appendix (Appendix V.) has been added, in which a number of
additional staining methods are deseribed. The handbook still
preserves the form and methods of the original, and remains a useful
introduction to the practicdl study of plants. But the volume,
judging from the copy supplied for review, is badly bound and will
stand very little hard use in the laboratory.

Icones Fungorum Malayensium. Figures and Descriptions ot
Malayan Fungi, edited by Dr. C. Vax OvVEREEM and Prof.
J. Weese. Hefts 1-4. 4to, 4 pls., coloured, with descriptive
text. Nijhoff: The Hague, 1923. Subscription price 150 guil-
ders each part.
*  Tuoven the four parts are each dated 1923 they have only
recently been received. The prospectus announces the issue of
twelve parts each year. The object of the work is to introduce
to the botanist and agriculturist the rich fungus flors of the Dutch
East Indian Archipelago. Parts 1-4 deal with Clavariacee and
are by Dr. C. van Overeem. The descriptive text is in German
and occupies either a single or double sheet (2 or 4 pages). The
plates, which are printed on thin card, represent the habit of the
plants, natural size, in colour, and the spores and basidia, X 850. 1In
the four parts nineteen species of Clavaria and closely allied genera
are described and figured. Reference is given to the original place
of description of the species, but there is no synonymy.
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Heitrige zur Botanischen ' Protistologie.—I. Die Polyanyidén.
By E. Janw. Pp. 107, 2 col. pls., 14 text-figs. Borntraeger:
Lieipzig, 1924. Price 10s. 6d.° :

'Tue name Myxobacteriaces was given by Thaxter to a small
group of bacteria, because of the very considerable amount of mucilage
evolved during their development, in this character resembling the
plwmodium of the Myxomycetes (Mycetozoa). Jahn, in this Mono-

raph of Polyangide, points out, however, the essential difference
wiween the two: in Mycetozoa the plasmodium is a plastic substance
which moves in an amwboid manner; the Myxobacteria move also in
spuce, but it is the bacteria that push forward as they multiply in the
front line of advance. In due time, somewhat like the Acrasiem,
they build up a fruit-body or cyst which is formed of bacteria
surrounded by mucilage. They are small delicate organisms that
lovelop the cyst-stage generally in the stillness of the laboratory,
wither on their natural substratum of old wood, excreta, &e., or acci-
lontally in other artificial cultures. These fruiting-bodies are small
uhjects, the largest only 600 u in height, and are brightly coloured,
mostly orange-yellow, but often -with a pinkish or reddish-brown
Linge. Link, in 1809, had described a genus Polyangium as a
Hasteromycete which Jahn recognizes as the first record of a Myao-
hacterium, and, therefore, he alters Thaxter’s genus Myzobacter to
o earlier name and also rechristens the whole group Polyangide.
Though he has proved that ¢ Myxobacteriace” gives a wrong
nnpression, we regret the disappearance of Thaxter’s descriptive appel-
Intion and question Jahn’s right to do this*. After Link the next
upecies was observed by Berkeley in 1857, who gave us Ohrondromyces
us allied to Aspergillus; a third form, Microccoccus fulvus Cohn,
was determined by Schroeter in 1886 to be of bacterial nature.
Thaxter, who was the first really to follow the full development,
published various species from 1892 onward. In 1901 a Mywo-
bacterium, which had appeared in laboratory material of dead wood,
was published in the Journal as Myxococcus pyriformis A. L. Sm.;
Juhn considers it to be a synonym of Mywxococeus fulvus. Other
Myxobacteriaces have been noted by British workers, but the study
has not been followed up. Since 1901 several botanists have found
species, new or already determined, on the continent and in other
countries, and now we have this full Monograph of Polyangid= with
k families, 11 genera, and 36 species. )

Jahn has superseded Thaxter’s systematic arrangement: eight of
the eleven genera are largely based on Thaxter’s species, one genus
ouly being entirely new to- science. Jahn writes from first-hand
knowledge, but he does not always make clear the original substratum
or the locality. .

The opening chapter is full of instruction, taking up as it does
every point of interest in history or development. The author
explains the forward movement of the *“rods ” as due to the excretion
of mucilage, and comparable to the movements of Diatoms, Desmids,

* [The name Myxohacteriaceze must stand.—EDp.]
JournaL oF Borany.—Vor. 63. [MarcH, 1925.] hid




90 TITE JOURNAL OF BOTANY

and Cyanophycez. He finds, indeed, that Polyangide are more
nearly related to the blue-green Algwe than any other group of
Schizomycetes, but considers them sufficiently distinetive to rank as
a Class near to Cyanophyces.

Jahn’s work, which is in pamphlet form, is beautifully printed and
illustrated ; it embodies a vast amount of observation and research,
and is a welcome contribution to our knowledge of an interesting
group of harmless bacteria. Theabsence of an index is to be regretted.

Jahn indicates in a short preface that he has cultures of the more
easily grown species at the Botanisches Institut ‘der Forstlichen
Hochschule, Munden, Hannover. A. L. S.

Nore 1o Aurnors AND PuBrismers. The Editor regrets that
several works sent for review to the late Editor have not yet been
traced. It is hoped that they will be forthecoming later, when
notices will be published in due course.

BOOK-NOTES, NEWS, =mrc.

Botany, an Outline of Classification. Messrs. Churchill have
reprinted frem The Pharmaceutical Journal as a small booklet
(price 1s.) the notes on Botanical Classification prepared by their
lecturer, Mr. T. E. Wallis, for use of pharmaceutical students. The
twenty pages comprise a summary of the characters of the great
divisions of the plant-kingdom and of the subeclasses and families of
flowering-plants preseribed for study. Descriptions are also given
of forty-five selected plants, many of medicinal value or dangerously
poisonous—a knowledge of which is required from the student.

Icones Plantarum Japonicarum. We have received from Dr.
Tokutaro Ito a copy of part 6 (vol. i.) of the coloured figures and
descriptions of plants indigenous to or cultivated in Japan. The
plants included are Sanicula rubrifliora, Primula Sieboldii, Saxifraga
sarmentosa, and Lychnis coronate. The plates are beautifully
executed, and include a wealth of detail in addition to a representation
of the entire plant. The text comprises a full description of the
plant in English and Japanese, and a map illustrating distribution is
also inclnded. Twenty-four species have so far been deseribed in vol. i.,
and it is hoped that Dr. Ito will be able to continue the work.

Dz. Tro also sends a description with plate of 4sarum Fudsinoi,
a new species from Southern Japan (Science Reports of the Tohoku
Imperial University, ser. 4, Biology, vol. 1. no. 1, 1924).

THE British Bryological Society held its Annual Meeting and
Excursion at Llanberis, under the presidency of Mr. H. N. Dixon,
from August 29 to September 5. The surroundings of Llanberis and
Cwm y Glo were explored, also the precipices of Clogwyn dur Ardduy,
Snowdon summit, and Cwm Dyli. Drives were taken to Cwm Idwal
for Glyder Fach and to Beddgelert for Moel 'r Ogof and Pont Aber-
glaslyn. Several interesting finds were made, the most sensational
being that of Grimmia andraeoides Limpr., a.very small dark brown
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moss much resembling an Andraea, which was found on a boulder by
Llyn Clogwyn : this is a rare Continental alpine species. Grimmia
rlingata Kaulf., Catharinea crispa James var. densifolis Lindb.,
wind Bncalypta commutata N. & H., were added to the Welsh Flora.
Among other rare mosses were noted Grimmia conferte Funek,
Ditrichum zonatum Limpr. var. scabrifolium Dixon, Fissidens poly-
phyllus Wils., Tortula princeps De Not., Leptodontium recurvi-
SJoliwm Lindb., Bryum alpinum var. viride Husn., Hypnum calli-
chrowm Brid., and H. dilatatum Wils. Among the rarer hepatics
were species of Gymmomitrium and Marsupella, especially M. spha-
orlate (Gies.) Lindb.; Lophozia atlantica (Kaal.) Schiffn., dnthelia
Juratzkana (Limpr.) Trevis, Herberta Hutchinsiae (Gottsche)
livans, and Scapania ornithopodioides (With.) Pears,

The annual business of the Society occupied the evenings:
Mr. H. N. Dixon resigned the presidency to the Rev. C. H. Binsted.
Dr. Trotter offered to epitomize serial bryological papers for the
Report, and the Society undertook to give a list of bryological papers
rublished during the year. Mr. W. R. Sherrin offered to house the
woks and specimens belonging to the Society in the South London
Botanical lnstitute and to act as Librarian and Curator. New
uvditions of the two Census Catalogues, Mosses and Hepatics, are
under preparation, and help will be welcomed from botanists residing
in some of the less well-worked counties, where records are. wanting
of obviously common species. The next Meeting will be at Ross for
the Wye Valley, August 14-21, with Miss E. Armitage as Local
Secretary.

At the meeting of the Royal Society on February 5, Mr. I.
Hamshaw Thomas read a paper on the Caytoniales, a new group of
Angilospermous plants from the Jurassic rocks of Yorkshire. The
fossils described are the remains of megasporophylls with carpels,
fruits, and seeds, of two distinct types, and male inflorescences bearing
stamens. The megasporophylls, fruits and seeds, represent two distinct
genera. The first, Gristhorpia Nathorsti, gen. et sp. nov., had pinnate
megasporophylls 4-5 cm. long, with an axis about 1 mm. wide; the
sub-opposite pinnz terminate in small, more or less spherical carpels
¢-5 mm. in diameter. The carpels have a stigma at the base near
the pedicel, and young specimens look as if they were formed by the
curving over of the apical part of the reduced Jamina. The carpels
become closed at an early stage, and contained ovules, apparently
formed on the inside of the carpel wall. Generally 8-10 seeds were
found, but there is evidence of the presence of very many ovules,
most of which were unfertilised. Winged pollen-grains were found
on some of the stigmas, which enabled the male inflorescences to be
identified. The seeds had a well-developed megaspore membrane
with an apical projection, above which was a micropyle lined with
cutinised cells. There is evidence of the occurrence of two integu-
ments.

The second species, Cayfonia Sewardi, possessed megasporophylls
ngreeing generally with those of Gristhorpia, but the stigma was a
small basal flange. The carpels and fruits contained two rows of
ovules or seeds, with hard woody or stony testas. The testas are
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regarded as having Deen formed from two_integuments. The seeds
are often found isolated, but can readily be recognised.

The remains of the male inflorescences are of a type previously
known as Antholithus sp. and now named Antholithus Arberi. They
were probably borne on the same plants as Gristhorpia Nathorsti,
and had a pinnate structure, with a central axis bearing side-branches
which often forked and produced groups of 8-6 anthers at their tips.
The anthers were four-lobed sessile structures of a form very like
that found in many modern, Angiosperms, and had a longitudinal
dehiscence. There are no traces of perianth-members or bracts.

Cuticle-preparations of the axes of both mega- and micro-sporo-
phylls show that the epidermal cells of the two sides differed in their
form and thickening; this is regarded as indicating derivation from
an original foliar structure.

Much attention has been devoted to the identification of the
leaves of ‘the plants which produced the reproductivg organs. There
is a constant association of megasporophylls and fruits with leaves
of the species known as Sagenopteris LPhillipsi (Brongn.). The
comparative examination of the cuticular structure of the axes of
Gristhorpia and Caytonia and of the petioles of Sagenopteris fronds
makes it seem very probable that Sagenopteris must be regarded as
the leaf of the Caytoniales.

. _Ar the meeting of the Linnean Society on January 22, Miss M. S.
Johnston showed specimens of calcareous deposits round roots of
Canadian birches in Pleistocene sands. The concretion is considered
to be due to the action of humie acid from the roots segregating the
lime constituents in the sand.

The President (Dr. A. B. Rendle) gave an account of the recent
visit of the British Association to Canada, especially from a botanical
point of view. The account was illustrated by a series of lantern-
slides.

Mr. R. D’0. Good described the general characters of the flora
of Canada, illustrated by an exhibition of the Plants gathered by
Dr. Rendle and himself during the trip, and showed lantern-slides
of some of ‘the more striking flowers. It is proposed to print the
account in the next number of the Journal. :

Dr. J. Munro gave an account of the Canadian forests and
forestry, describing the four climatic belts between the east coast and
British Columbia, with their special species and the depredations
caused by insect-pests, fungi, and forest-fires, and the great losses due
to wasteful exploitation.

The President announced that the two rooms adjoining the
Meeting Room had been fitted for the use of Fellows for reading,
writing, ete.

Dr. W. R. G. Argivs, Head of the Department of Greneral
Physiology, Marine Biological Laboratory, Plymouth, has been recom.
mended by the Couneil for election into the Fellowship of the Royal

Society. Dr. Atkins is the author of numerous papers dealing with
the application of the methods of physical chemistry to plant-

physiology.
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SOME FRENCH MA‘RSH ORCHIDS.
Ity e Rev. T. SreruexsoN, D.D.,.axp 1. A. SrerHENSON, D.Sc.
(PrarE 572.)

1. OrcHIs sEsQUIPEDATIS Willd. Spec. Plant. iv. 30 (1805).

That part of the description which contains the distinctive
laracters may be quoted: Radix palmata. Caulis sesquipedalis.
Kolia lato-lanceolata. Spica floribus alternis remotiusculis.  Label-
I sndivisum obovatum lateribus reflexum apice emarginatum,
murgine acute dentatum. Cornu fere longitudine germinis cylin-
draceum crasswm. Habitat Lusitania.

Some of the most important subsequent references are as follows :—
Roich. Tcones FL Germ. xiii., xiv. (1851), gives under O. incarnata,
Y, sub-latifolie, (b) sequipedalis, with the sub-sections (aa) genuina
(Ig. cece.), (bb) algerica (fig. ccexevi.), (ce) altaica (fig. ccev.).
Willkomm and Lange, Prodromus Fl. Hisp. (1861), give under
(). incarnata (type not in Spain) () sesquipedalis genuina,
(y) Durandii. E. G. Camus, Monographie des Orchidées de France
(1894), Mon. des Orchidées de I’Europe (1908), Tconographie des
Orchidées d’Burope (1921). In the first-named O. sesquipedalis
In given as a race of O. incarnata, along with O. angustifolia Reich.
and O. integrata G. Camus; in the second work it is given as a
subspecies of the same, along with other subspecies, such as Mun-
hyana and Durandii, to which further reference will be made.
J. Klinge, Dactylorchidis Prodromus (Act. Hort. Petrop. XVil.
1898), has described a species O. orienfalis, composed of six sup-
species, of which no. 8 is O. africana Klinge, which includes as
varieties O. sesquipedalis W., O. Munbyana B. & R., O. Durandii
B. & R., and O. elata Poir. The sixth subspecies is O. foliosa
Nolander. Rouy, Flore de France (1921), gives O. sesquipedalis as
o distinet species with four forms—(a) gemuinus, (b) JSoliosus,
(¢) corsicus, and (d) ambiguus. . »

These references suffice to show that O. sesquipedalis has been
generally connected very closely with O. incarnata, and is a member
of a very complex group of Southern Marsh Orchids. The type-
form is found plentitully in the Charente valley, and, in the light of
A recent examination of very many plants in sifw, a few notes'may
bo useful. It is evident at once that the character labellum
indivisum” of Willdenow cannot stand. The form of the lip varies
greatly, from sub-entire to very markedly trilobed. In view of this,
all the descriptions we have seen need revising. In comparison with
the more northern Marsh Orchids it is decidedly taller, many plants
renching 5 dm. The leaves are unspotted. In the very few cases
where spots were found, there was probably the influence of O. macu-
lata. The leaves are narrow-lanceolate, erect, not hooded, the upper
mnall and bract-like, not often reaching the base of the spike. Thus
the leaf-habit is rather like that of O. incarnata, but the colour is
not yellowish-green, nor are the leaves so long proportionately to the
- width, nor are they hooded, nor are the basal leaves so long in

ORCHIS SESQUIPEDALIS Willd. , JoURNAL OF Boraxv.—Vor. 63. [Arrir, 1925.] I
E, F, O. praetermissa Druce ; G, O. incarnata L.
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Orchis sesquipedalis Willd.

proportion to the whole height
of the plant. In comparison with
O. pretermissa  Druce,: they are
narrower and not so spreading. 'The
bracts vary a good deal, some being
very large (70 mm. by 8 mm. at
widest), some quite narrow, the
lowest much longer than the flowers,
the upper about equalling the
flowers. 'The size of the lip is very
much greater than that of O. pre-
termissa, latifolia, and incarnata.
It varies from about 12 mm. to
18 mm. in width and from about
10 mm. to 14 mm. in length, as
compared with 7-12 mm. by 6~
8 mm. for O. pretermisse and lati-
Jolia, and an average of 7 by 7 mm.
for O. incarnata. The size of the
spur greatly exceeds that of these:
three species. Though occasionally
quite short (8 by 4 mm.), it may
reach 16 mm. in length and 6 mm.
in diameter (measuring dried speci-
mens). The average may be 12—
14 mm. long by 5 mm. in diameter
compared with 7-8 mm. by 2-3 mm.
diameter for O. pretermissa, that:
of O. latifolia being usually rather
more slender, and of O. incarnata
shorter and stouter. The spike
varies greatly in size, from about
8-33- cm., the flowers being some-
times lax and sometimes very dense.
In general, the side-lobes of the lip
tend to be strongly reflexed, so much
so in some cases that when they
are flattened out they split. This
last character they share with O.
incarnata ; but the general appear-
ance of the flowers suggests a
bigger type of O. pretermissa,
which they resemble also in their
range of purple tints and the type
of lip-markings. The plants chiefly
studied were growing in hundreds
in the dampest part of a marsh

formed by the overflow of the
“gouffre’ called ““Les Tards,” a very.

w

;
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dovp and powerful spring welling up from the (“Santonian ) chalk.
*The soil itself in which the orchids grow is alluvial deposit of the
(pmternary period, formed by the decomposition of the chalk of the
Kuntonian stratum and decayed vegetable matter, with a.little peat
in places.” 1In the same marsh O. laziflora and O. incarnata are
found, with a few plants which may be hybrids of O. sesquipedalis
with these and with O. maculata. The last-named is found in the
neighbourhood, though we did ot actually see any of it near the
marsh,

1t is not easy to say much about the relations of O. sesquipedalis
to the other Southern forms, as for the most part we have not seen
living specimens of them. Following descriptions, O. ambigua Martr.,
tleseribed from the Tarn valley, is raid to have broader (sub-oval) lower
lenves, but Camus considers it to be the same as the type.  O. Du-
rundii B. & R., from Spain and Morocco, apparently has the side-
lobes of the lip not reflexed and petals not connivent, smaller flowers,
and almost sac-like spur. 0. sesquipedalis var. corsica Briq. has a
murkedly trilobed lip, with margins not reflexed, and a shorter spur.
(). elata Poir., from Algerian marshes, is identified with O. Munbyana
by Briquet, but Boissier and Reuter say it is nof the same, but has
n longer spike and simple tubers. )

More clearly distinet are O. Munbyana and O. foliosa. O. Mun-
hyana B. & R. (0. sesquipedalis var. algerica Brig.) is a tall plant,
with lower leaves broadest above the middle, and a dense cylindrical
apike of rich magenta flowers, which are smaller than those of typieal
0. sesquipedalis. The lip is angular, rather than crenulate, with
many fine veins and little or no lined pattern, the side-lobes are not
rolloxed ; the mid-lobe is very obtuse blunt-triangular. The spur
Is of moderate size and length, slightly conical. Boissier and Reuter
in their description emphasize the long bracts, “ much exceeding the
llowers”; but in the fine clump of this species which is growing in
tho rock-garden at Kew, the lower bracts only slightly exceed the
llowers, and are not conspicuous. O. foliosa Solander was described
In 1831, from Madeira: This is a very robust and leafy plant, though
not specially tall, as far as we have observed. The lower leaves are
vory broad, up to 6'5 cm. or more, and sometimes about half as broad
s they are long. The spike is very dense and broad. The flowers
urg even larger than in typical O. sesquipedalis, the lip measuring
whout 20 mm. in width by 17 mm. in length, more or less, being flat,
with a very prominent centre-lobe, the side-lobes often rather sharply
and irregularly erenulate. The spur is quite short, the colour lilac-
mrple, and the lip has fine veins, but very little pattern. The bracts
lnu‘dly exceed the lower flowers. Some of the descriptions are rather
mzzling.  Solander says the stem is solid, Camus that it is fistular,
touy gives the leaves as “ spotted or not,” and “Tip and spur of
(u),” which is type O. sesquipedalis. Moreover, both Rouy and
(‘ninus give a good many French stations for the plant, whereas one
would not expect to find it in France at all. One would suspect
pluits with spotted leaves to be hybrids, and the phrase *“ lip and
wpur of (a)” suggests some real confusion. The spur of typical

12
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O. sesquipedalis tends to be very large indeed, up to 16 by 6 mm.,
whereas the spur of O. foliosa is relatively very small and slender
(6-8 mm. long and very narrow). It seems possible that plants
assigned to O. foliosa in France may be broad-leaved and robust forms
of O. pretermissa. This is a point which we will now take up.

2. OrcHIs PRETERMISSA Druce, Rep. Bot. Exchange Club, 1913,
84, was segregated and described in 1913 (see Journ. Bot. 1923, 65).
Since its segregation O. pretermissa has been located more or less
all over the British Islands and in Holland. Col. Godfery has
never seen it in South France, Switzerland, or Italy. Dr. Keller only
knows it from Britain and Holland. It was therefore a matter of
some interest to explore the Paris region in search of it, and it was
found in three stations north of Paris in the beginuing of June.
In a small marsh near Isle Adam it grows along with O. éncarnata,
latifolia, militaris, and maculata. Of these it is most numerous.
In moist meadows near Coye there are O. prefermissa and O. lati-
folia, growing freely and in equal numbers, no O. maculata being
noted here. In an extensive and thickly overgrown fen near Arron-
ville, chiefly around its borders, O. pretermissa grows in large
numbers, as also O. maculota, with O. latifolia, militaris, and
incarnata in less plenty. All these Marsh and Spotted orchids are
precisely similar to British forms. Thus the presence of O. preter-
missa at least so far south as Paris is established, and, in the light
of this fact, some further remarks may be made. It is evident that
all the species of the sesquipedalis group stand much nearer to
O. pratermissa than to O. incarnate. It seems probable that E. G.
Camus considers O. pretermissa as typical O. incarnata. For
instance, in the ¢ Monographie des Orchidées de I’Europe,” he describes
‘0. incarnata as having flowers larger than O. latifolia with a lip flat
or almost flat. This would suit O. pretermissa, but not true O. incar-
nata. Again, he cites Arronville as a good place for O. incarnata.
Now we found that there are great quantities of O. pretermissa and
only one small colony of O. incarnate. We did not traverse the
whole of the large bog; but probably we searched by far the most
promising part of the ground. The figure of O. ¢ncarnata in the
work above cited (pl. 22) has purple flowers much too large for true
O. incarnate. In the ¢ Iconographie des Orchidées d’Europe,” pl. 42,
fig. 1, with pale pink flowers, is a true O. éncarnata, described as
«forme & petites fleurs des marais tourbeux,” whilst fig. 2 with
purple flowers of a much larger size is described as “forme robuste,”
and is apparently O. pretermissa. 0. sesquipedalis may be connected
with the latter, but certainly not with the former. This, we think,
gives the clue to the procedure of all those, from Reichenbach
onwards, who have classed O. sesquipedalis as a section of O. incar-
nata. Also O. foliosa is better classed with O. sesquipedalis, where
Rouy has placed it, than under O. la¢{folic with Camus. Klinge,
as.we have seen, separates it from O. sesquipedalis, and males it a
subspecies of his O. orientalis ; but it is best treated as a distinet
species.

O. incarnata, as far as we have observed it, is, in all its forms,
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vory different from the praotermissa-sesquipedalis-foliosa series.
"hough there are many most distinet colour-varieties, the form with
nurrow, fleshy, rather yellowish-green leaves and small flowers of a
pnlo pink, which may be taken as the type, may be found from the
Orkneys to S.W. France. It isnotcertitied for the Iberian peninsula.
At Jarnae, on the Charente, the habit is precisely as in Britain. A
vory pale blue-lilac colour-form was new, and British plants have
encrally rather stouter spurs; otherwise no difference was noted.
Jut parallel with this comparative uniformity of O. incarnata there
In 0 continuous succession of the other type. Though O. prefermissa
v not absent from the Orkneys and Scotland, far the commonest
form in the North is the richly coloured O. pretermissa, var. pulchella
Druce, which also straggles down the West side of England and Wales.
i England aud Wales the type-form is abundant, and, to judge from
the Paris results, it is probaby common in Northern France. Further
south we get the typical O. sesquipedalis, with O. ambigua. In the
Iberian Peninsula perhaps these last two with O. Durandii. 1In
Corsica there is O. sesquipedalis var. corsica. In North Africa
0. Durandii, O. elata, O. Munbyana, and perhaps O. foliosa, and
in Madeira O. foliosa, the most southerly of the group. No plants
of type O. pretermissa were seen in S.W. France, and it would
nppear that true O. éncarnata is not found in Spain and Portugal.

The most surprising find in the Charente district was that of
0. elodes (ericetorum), of which some patches were found on sandy
peat belonging to some caps of grey and yellow sandstone similar to
the Fontainebleau sandstone, which in a few places cover the Jurassic
limestone and Purbeck clay. This is much further south than would
weem to be expected. On the other hand, this situation would seem
to be rather far morth for O. sesquipedalis, as also for Ophrys
ncolopax and Serapias lingua, which are fairly plentiful.

‘We owe most sincere thanks to M. J. Delamain, of Jarnae, and
his son, who have fully studied the orchids of this district, the
(‘harente region, by whose great kindness it was possible to see all
the best localities in a very short space of time, as well as to Mlle.
(‘amus, who kindly indicated the localities visited in the Paris region.
All the notes about the soil are due to M. Delamain, and the text-
ligure is from a photograph by his son, M. Jean Delamain.

Pl. 572 is from the photograph of a sheet of pressed -specimens.
The spike is 83 cm. in length. The lips have a more than usually
prominent middle lobe. Of the single flowers, lines A to D give
various forms of O. sesquipedalis. E and F are forms of O. preter-
missa—E from French flowers, F from British. G gives forms of
0. incarnata from France, except the last flower on the right, which
is var. ochroleuca from Germany. The text-figure gives a much
looser type of spike, also with a very prominent middle lobe; but, as
{4 evident from the lips in lines A to D, this is relatively infrequent.
In general, the great difference in the size of lips and spurs in the
three species is seen at a glance.
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NEW OR NOTEWORTHY BRITISH GALLS.
By A. A. Darramax, F.CS.

Dunine the last few years a number of galls of considerable
interest have come under my notice in various parts of England and
‘Wales, while other material has been kindly contributed by various
observers. Several of these cecidia are new and have not hitherto
been described, and a number, though known from other parts of
Europe, have not previously been recorded as British in either of our
two standard works. In the following list I have also included a few
types which have only recently been added to the British catalogue
and which are only recorded from one or two stations, or are of
interest in other respects. Quite apart from the many fascinating
biological problems presented by these structures there is still very
much to be learnt in regard to their distribution and ecology. All
the following examples are zoocecidia (7.e., galls due to animal
agency), unless in any of the two or three types where the causer is
at present unknown bacteria or fungi,should eventually be found
responsible.

Acknowledgment is due to Professor F. V. Theobald, who has kindly
reported upon various Aphid gall-formers, several of which have
proved new to science. 1t may be well to note that the term
“ parasite” is used throughout this paper to designate the actual
agent concerned in the formation of the gall, and thus excludes
those creatures (e. ¢., certain Chalcididze) often tenanting some cecidia
and preying upon the true tenant.

I.—New Galis.

The following are unrecorded by Professor C. Houard (s, 6, 7)
and E. W. Swanton (8, 9).

On Coryrus AvirpaNa L. A spherical woody lateral excrescence
of the stem and apparently developed from a bud. Borth y Gest,
Carnarvonshire, 1919, H. N. Beggs. Only a solitary example seen.
This was about the size of a golf-ball.

Gravcrvm FLavuM Crantz.  Young leaves slightly crisped and
distorted. Rather sparingly at one point on the Cheshire side of the
Dee estuary, where the host is rather uncommon April 1921 (Dall-
man, 4). ‘The parasite was subsequently determined (Theobald, 10)
and described and figured under the name Myzus glaucii Theobald.
This Aphid is so far only known from Wirral, but: it should be looked
for elsewhere along our coast. Prof. Theobald has described (dbud.)
three other Aphides frequenting this plant on the English coast, but
whether any are gall-formers or not remains to be seen.

Henneporus Fa&TIDUS Lo Leaves and bracts somewhat distorted
and margins reflexed. In considerable quantity inland of: Abergele,
Denbighshire, May 1921 (A. A. Dallman). The galling is due to
an Aphid which proved to be a new species, and has been described
(Theobald & Walton, 12) under the name Macrosiphum hellebori.
Also found (February 1923) by Mr. C. L. Walton at Bangor,
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tnmarvonshire. It may be well to correct the statement (¢bid.)
whore, owing to some misunderstanding, the Denbighshire insects are
rusorded as having occurred upon Branthis hyemalis.

IIyDROCOTYLE VUL@ARIS L. Leaf-blade becoming somewhat
prickered and slightly swollen and distorted and commonly more
ar less revolute. Professor Theobald reports that the Aphid proves
fo be a new species, which he intends describing under the genus:
Myzus. The circumstances of the discovery of the gall and para-
alto are rather peculiar. Dr. B. J. Haynes Thomas, of Chester,
vollocted a quantity of Wahlenbergia hederacea mnear Hawarden,
[intshire, in the autumn of 1928, and brought home turf containing
roots. This was planted in pots to see if the Bellflower could be
sultivated. A small amount was also given to Dr. F. P. Dodd
homas, who kept the pot indoors at Steke (Staffs) during the
winter. Although the Bellflower failed to show,a quantity of Hydro-
eolyle survived the winter, and Dr. F. P.-"Thomas noted the galling and
vecurrence of the parasite in July 1924.» Examination of the material
grown in Chester also revealed galling and Aphids about the same
time, so there seems o doubt that ova of the parasite must have
originated from Flintshire and remained dormant in the soil during
the winter.

MERCURTATTS PERENNIS L. Leaf-margin abruptly twisted and
yomewhat incised, and showing torsion about the midrib. Lamina
more or less distorted out of the normal plane and form, and some-
what blistered above. Caused by the parasite Myzus mercurialis
"heobald. I first observed this in Flint and Denbigh during the
spring of 1921, and subsequently met with it in many places in
vurious other counties. It appears to be not uncommon. 1 am in-
debted to Professor Theobald and Mr. A. W, Rymer Roberts for the
identification (Dallman, 4).

Qurrcus PEDUNcULATA Ehrh. The acorns distorted ; the cup
twisted and inhabited by several red Dipterous larvee. Baguley,
(‘heshire (Cameron, 1; Dallman, 4). Cameron was an extremely
competent entomologist, and definitely states that the larve are of
the Cecidomyia type. As the only acorn-gallers listed by Houard are
I ymenoptera, it is desirable that a look-out should be kept for this
gull with a view to more precise identification.

Vacervroa Virrs-Ipaa L. Slight distortion of the lamina. Due
to an Aphid which proved to be a new species, subsequently described
and figured (Theobald, 11) under the name Myzus vaccenid. Near
Penistone, W. Yorkshire, July 1923.

Vipursum Orvrus L.  Hard nodular developments about the
nodes of the twigs and branches. Conisborough and Kdlington Wood,
W. Yorkshire, 1920. Alsoon a garden-shrubat Rock Ferry, Cheshire,
1923.

11— Qalls new fo Britain.
The following are unrecorded for Britain by Houard (5, 6) and

additional to Swanton’s lists (3,-9).
On AGROPYRON JUNCEUM Beauv. Conspicuous stem-galls agreeing
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well with Houard’s description (No: 308) :—TLe sommet épaissi de la

tige est entouré d’un bouquet de feuilles, reduites & leurs gaines
hypeltrophlccs, emboitées étroitement et surmountées par un limbe
trés court. - Cavité larvaire axiale et allongée.” Abundant along the

coasts of Flint and Denbigh, and seen more recently on the coasts of

South Lancashire and Cheshire. Houard cites Isosoma graminicola
Giraud, a Chaleid, as the causer of the gall described above. Although
J have had this under observation for some time, I have not secured
examples of the imago for certain identification (Dallman, 4).

BipeENs cErRNUA L., Houard 5647. ¢ TFeuilles de extrémité des
tiges crispées, agglomérées, parfois teintées de rouge.” The causer is
so far unknown. Pond by Hadlow Road Station, Cheshire, A. A.
Dallman, August 1919 (Dallman, 4).

CERASTIGM ARVENSE L. Gall arising at the growing-peint of
the shoot ; numerous apical leaves more or less enlarged and grouped
together forming a globular structure with condensed internodes.
This appears to be due to a Homopteron (Aphis or Lrioza sp.?), but
the parasite requires diagnosis. Near Haxey, Lincolnshire, 1921.

Cornus sanguiNeEa L. Leaf-blade bent, distorted, and blistered.
Coed-yr-Esgob, Prestatyn, Flintshire, September 1921. Due to
the Aphid Anecia corni Fabr. 1 am indebted to Mr. A. W. Rymer
Roberts for the identification of the parasite. Subsequently observed
about Caerwys and Ysceifiog, Flintshire, September 1924. Levitt
Hagg, Warmsworth, near Doncaster, Yorkshire, October 1924 (identi-
fication contirmed by Professor F. V. Theobald). Houard records this
gall (4544) for Central Kurope and Portugal, and characterises it as
follows :—* Limbe des feuilles jeunes, crispé, courbé par en bas, avee
tendance & s’enrouler en hélice. Puceron vert sombre.” If sought
for in localities where the host is abundant, it will probably be found
to be frequent and widely distributed.

Evonymus EvrorzUs L. Leaves more or less shrivelled and
swollen and sometimes involute. 'The parasite was an Aphid which I
omitted to collect and determine. Edlington Wood, Doneaster,
Yorkshire ; spring 1923, A. A. Dallman. The galling agrees with
that recorded by Houard—3959 and 7022—due to dphis euonynri
-Fabr. and 4. rumicis L

Evurarasta oFFicINATIs L. Typical cases of this type of galling
are easily recognised by the' distinctive appearance of the host. The
plant has an unusual bushy, compact, and congested habit. The
upper internodes of the main stem and primary branches are
shortened. There is marked cladomania and phyllomania resultirg
in a group of foliage with irregular folding and slight downiness.
Caused by the Gall-Mite l?rz'opizyrs euphrasie Nal. Insome quantity
on limestone near Rhyd-y- -foel, Denbighshire, September 1924,
‘A. A. Dallman. Houard, whose diagnosis (51 20) 1s more or less
incorporated above, reeords this for Central and Northern Europe.

GERANIUM MOLLE L., Houard 3810. Malformation of the shoot
and inflorescence. Leaf-margins involute and showing an abundant
greyish-white pilosity. The peduncles are shortened and the flowers
are congested, atrophied, and pilose. Caused by dphis geranii Kalt,
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Dylfryn Ceiriog, Denbighshire, September 1918, and Dee embank-
ment near Connah’s Quay, Flintshire, August 1920. A. A. Dallian.
I wm indebted to Mr. B. W. Swanton for the identification (Dall-
mun, 3).

GEI){ANIUM sANGUINEUM L., Houard 8801 and 3802.. The apical
portion of the stein is deformed and the upper internodes are abbre-
vinted. The leaves are clustered together and tufted, with strongly
Iheurved margins, somewhat pubescent and brightly coloured and
aoimmonly a bright red. On limestone about Prestatyn and Dyserth,
I"lintshire, 1908, and subsequently, A. A. Dallman. The work of a
tall-Mite. Houard associates two parasites Eriophyes geranii Can.
wnd E. dolichosoma Can.

LigustruM vureare L.  Flower-buds swollen and somewhat
distorted, greenish. The unilarval galls remain closed, at least for
wome time, though in some cases the corolla-lobes of the functionless
llower diverged slightly eventually. The Dipterous larva are apricot-
voloured arid complete their life-cycle in the earth. On indigenous
I'rivet on the limestone inland of Abergele and also at Llanddulas,
Denbighshire ; late August and early September 1924, Subsequently
observed in a hedge-row *of the cultivated shrub near Storeton,
('heshire (Sept. 6, 1924), A. A. Dallman.

This apploaches a cecidium which Houard records—4679—from
(lermany. The latter, however, is stated to contain gregarious larvae
of a very pale yellow colour which give rise to the Dipteron Schizo-
uyia ligustri Rubs. I hope to be able to breed out the mature
insect and so be in a position definitely to decide the precise identity
of the parasite associated with the North Wales examples. As [
examined a considerable number of cecidia and found them all uni-
lwval without exception, and, having regard to the discrepancy in
colour, the question of the specific identity of the Dipteron concerned
nust remain open at present.

Porurus ~N16RA L., Houard 538. Leaves with elongated purse-
gull arising from midrib and forming a conspicuous pal(, projection
from the upper surface. Underside opening by a long slit. The
cceidia were tenanted by Homoptera which were not determined at
the time, but the very distinctive galling agrees exactly with that
nseribed by Houard to Pemphigus mar. supzah.s Courchet. By stream
behind Abergele, Denbighshire, May 1921.

Rusus Ipzvus L., Houard 6760. Root-galls forming numerous
verrucose swellings varying in size and sometimes as large as a hazel-
nut, Iouard suggests that these are the work of an unknown
nnimal parasite of some kind. Only: known hitherto from examples
found in France in 1907. Specimens were sent me (January and
November 1920) by Miss E. Bray from Hailsham, Sussex. These
were on cultivated plants originally brought from Devon five years
hefore, and the galls were first noticed at Hailsham ; in the autumn of
1919. They were at a depth of three to five inches in the soil. I
«did not succeed in rearing any insects from these, nor was I able to
detect any animal parasite. Prof. Houard writes to me (Feb. 16,
1920) from Strasburg:—
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¢« Je ne sais rien de plus concernant le producteur de la_zoocéeidie
(St.) No. 6760. J’ai regu en 1907 de K. Chassignol et de . Chateau,
instituteurs dans le département de Saldne-et-Loire, de jolis échan-
tillons qui ont 666 intercalés dans ma Collection céeidologique sous les
numnéros 355 ¢t 356. D’autres exemplaires, qui m’ont ét€ envoyés
par P. Hariot, en 1913, existent dans ma collection sous le No. 591.”

Troia corpara Mill, Houard 4146. A felt-gall characterised
by abnormal pilosity in the axils of the nervures and along them on
the under surface of the leaf. Hairs cylindrical, at first white and
eventually brownish. Due to Eriophyes tilie Pagenst. var. liosoma
Nal. Similar galling due to- the same parasite occurs on Tilia
vulgaris Hayne, and has been recorded for Britain (Swanton, 9):
Galls on the first host sent me by Dr. E. J. H. Thomas from Prestatyn,
Flintshire ; August 1919 (Dallman, 4). :
< Tamus coMmunts L. Flowers of staminate plants remaining
closed, and becoming enlarged and somewhat distorted and sub-
eylindrical.  Several pale jumping Dipterous larvee in each gall
Twelve examples carefully dissected revealed the following numbers
of tenants:—3, 5, 6, 6, 7, 3, 9, 10, 6, 9, 8, 6: or an average of rather
more than 6 per gall. The larva pupate’ in the earth. The galls
agree with those ascribed to Schizomyia tami Kieff. (Houard 435)
and recorded from Italy, but Houard definitely states that the galls
are unilarval. I am endeavouring to breed out the imago of the
parasite, and so be in a position to settle the problem of its exact
1dentity.

Although I carefully searched many pistillate plants I could not
find a single instance of a galled flower, and it would seem as if the
parasite restricts its attention to staminate plants only. It this is
the case, the fly must possess remarkable skill in discriminating
between the two types of plant and sexes of flower, especially when it
is remembered that the ova are depesited while the flowers are onlv
in the bud stage. Near Wadworth and Sprotborough, W. Yorkshire;
June and July 1924.

Urex Gatrrx Planch. Buds modified and forming oveid or conical
cecidia, which are green, fleshy, with a single large loculus, and about
5 mm. long and 8 mm. in diameter. The work of the Dipteron
Asphondylia ulicis Verrall. Similar galls due to the same insect are
well known on the common Gorse (U. europeus L.). On the
former host near Prestatyn, Flintshire, Dr. E. J. H. Thomas, 1919
{Dallman, 4).

11I.—2No z‘ewm*ﬂzy Galls.

The following galls have been added to the British list during
recent years, but the present records represent additional stations and
extension of range:—

On Crrastiom vuncgatum L. Capsule slightly swollen and
curved, and containing several orange-coloured larve. Due to the
Dipteron Perrisia fructuum Rubs. Near Llanddulas, Denbighshire,
September 1921.
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HuoNymus Evrorsvs L. Leaf-margins—especially at the basal
|m|’l/|()n‘ of the lamina tightly rolled, thickened and discoloured, and
producing a very fine felt of minute hairs. Due to Eriophyes con-
solvens Nal. Inland of Abergele, Denbighshire, Septembér 1919,
ind subsequently. :

(GERANIUM LUCIDUM L. Leaves much malformed, tufted, and
awollen, with strongly ineurved margins and some felting (especially
within). Caused by Gall-Mites. Houard (3821, 8822) associates
bwo parasites, Friophyes geranii Can. and E. dolichosoma Can.
1'3‘;[:)L£ry below Cefn Church, near St. Asaph, Denbighshire, September

Oxowis REPENs L. and O. sepixosa L. Modification of the
llowers and inflorescence giving a distinetive aspect to the infected
host. Houard (3499 and 3497).  « Fleurs chloranthiées ou extrémnité
tlos tiges déformée. Dans la partie attaquée il y a cladomanie et

‘hyllomanie trés marquées; les feuilles sont plus petites et les
wurgeons qui apparaissent & V'aisselle de ces feuilles, sont plus ou
moins déformés et'en général transformés en amas ovoides de feuilles
briévement pédonculées, couvertes de longs poils blancs.” Due to the
tinll-Mite Erioplhyes ononidis Can. Along the coasts of Flint and
Dunbigh (especially on Ononis repens b. horrida Lange), 1915 and
mibsequently. Dee shore at Thurstaston and Heswall, Cheshire, July
1918 (Dallman, 4).

Pyrus rormivaris Ehrh.  Pustular leaf-galls slightly elevated
on both surfaces and often coalescing. Green changing to rusty-
brown and opening on the underside. Due to E7‘io})}zyes PYre
'ugenst. Wadworth Wood, near Doncaster, W. Yorkshire, 1923.

Sartx Fracizis L. Houard S.1. Marked deformation of the
pistillate catkins, and corresponding hypertrophy of the reproductive
organs. Bracts enlarged and an abnormal development of buds—
roininiscent of viviparous growth—giving rise to numerous short
hranches with short internodes and bearing numerous tiny leafy
structures. The ¢ Witches’ Broom,” so formed, varies in size. In
some cases the gall is an aggregate structure, resulting from the
soalescence and development of a number of adjoining catkins and
nitaining considerable size. ’

Miller Christy (2) has given a careful account of the gall and its
ngeurrence in Britain, from which it seems to have been first observed
in Issex in 1906. Writing in 1915, it was “immensely abundant”
in a limited area around London and there were indications that it
wus spreading. He records it for Essex, Middlesex, Surrey, Bucking-
!uun, Gloucester, and Kent. Its abundance in the Thames Valley
in significant, and Mr. Christy believes that its first appearance in
Britain was in Epping Forest in 1906 or 1907.

There seews little doubt that this invasion of these remarkable
nnd conspicuous cecidia may be traced to the Continent, where they
ure well known and abundant in places. Some uncertainty surrounds
the actual agency responsible for the formation of these structures,
hmt Nalepa, Houard, and some other authorities regard them as
Mite-Galls. These cecidia have heen recorded from various species of
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Saliz (inclading 8. fragilis, alba, aurita, Caprea, purpurea, and
viminalis) on the Continent. It would seem that in Bpitain Seliz
fragilis is specially preferred as host. Nalepa considers the galls as
the” work of Eriophyes triradiatus Nal., but further investigation
of the “ Witches’ Brooms” of the various willows and associated
Gall-Mites and insects is desirable. .

In some quantity on Saliz fragilis in various places along the
course of the Rivers Don and Dearne in the Mexborough and Conis-
borough districts, West Yorkshire. First noticed on the occasion of
my first visit to the neighbourhood early in 1920, but the galls had
evidently been here for some time previously. They are still to be
seen in some quantity. :
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THE CLASSIFICATION OF DICOTYLEDONS.
II. EVOLUTIONARY PROGRESSIONS.

By T. A. SeracvuE, B.Sc., F.L.S.

'C'ie Englerian system of classification of the Spermatophytes is
nuw recognized by a majority of botanists as representing, on the
whole, a considerable advance on previous systems, although the
|omition assigned in it to certain families, such as the Cucurbitacee,
sonstitutes a distinet retrogression. Apart from the division into
tlynmosperms and Angiosperms, its chief merit, compared with the
Unndollean system, as adapted by Bentham and Hooker, consists in
the union of the Monochlamydee with the Polypetale to form a
single group, the drchicklamydece; and in the association, in the
muno orders, of nearly half the monochlamydeous families with poly-
potalous ones.

'The disappearance of the Monochlamydee in Engler's svstem is,
however, merely nominal: 19 out of its 86 constituent families
(recognized by Bentham and Hooker) still remain together at the
hoginning of the drehichlamydee in Engler’s latest scheme (Sylla-
hus, ed. 9 & 10, 1924), and constitute 14 out of his first 16 orders, the
two additional orders being Garryales and Julianales. The 17 other
fumilies are distributed among the orders Centrosperme, Ranales,
Nurraceniales, Rosales, Geranioles, Sapindales, and Myrtiflore.
In this connection it may be urged : firstly, that the process of distri-
bution of the monochlamydeous families among the Polypetale
might with advantage be carried considerably further; and, secondly,
that when an achlamydeous or haplochlamydeous family is associated
in the same order with a diplochlamydeous one (e.g., Loranthacee
with Olacace®) that order should be placed in the Polypetale, not
In the Monochlamydew. The question of what type of flower should
ho regarded as primitive in the Anglosperms is here involved.

Engler (Syllabus, ed. 5, p. xv; ed. 8, p. xviii) regarded the
rosidual (Z.e. undistributed) Monocklamydee as being at a lower
evolutionary stage than the families which follow them in his system :
the achlamydeous flower being, according to him (in the absence of
substantial reasons for believing in the suppression of a perianth),
more primitive than the haplochlamydeous, and the latter more
wimitive than the diplochlamydeous. Wettstein (Syst. Bot. ed. 1,
i. 196 ; ed. 2, 470) also considered the Monocklamydew as themost
primitive of the Dicotyledons, and the haplochlamydeous flower as
sntecedent to the diplochlamydeous. He regarded unisexual anemo-
philous flowers as primitive in the Angiosperms, and (Stage 1)
dorived the haplochlamydeous male flower with stamens opposite the
wrianth-leaves from a reduced male inflorescence with a single stamen
in the axil of each bract, the perianth, on this hypothesis, being
dorived from the bracts (Z.¢. 204; I.c. 480). He next postulated
(Stage 2) an increase in the number of stamens, and (Stage 3) the
{ransformation of some of them into petals. Ina similar way, he
dorived a haplochlamydeous or achlamydeous female flower from a
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female inflorescence. Finally, he supposed the hermaphrodite flower ‘

to have originated by the fortuitous appearance of an achlamydeous
female flower in the centre of a male flower. In support of this
hypothesis he adduced the occurrence, in several families of Mono-
chiamydem, of psendanthia—i. e., condensed inflorescences with much
simplitied flowers, the central one of which is female,—and urged that
a similar but more extensive reduction might have taken place in the
bast.

. Wettstein admitted the necessity of an ecological explanation of
his hypcthesis. He regarded the reduction of a male inflorescence to
a male flower (Stage 1) as a direct continuation of the process of
reduction of the male flower seen in the Gymnospertns, and suggested
that it (Stage 1) was correlated with the greater probability of pollina-
tion due to the development of the stigma. The plant at this stage
was still anemophilous. He explained the increase in the number of
stamens (Stage 2) mainly as a result of the carrying away of pollen
by insects: such flowers as produced more stamens and had in conse-
quence a surplus of pollen would be favoured by natural selection.
The appearance of the hermaphrodite condition synchronized, accord-
ing to Wettstein, with the modification of some of the stamens into
petals or honey-leaves (Stage 8). A fortuitous union of male and
female organs in the same flower would tend to be preserved owing to
the much greater probability of pollination.

The following objections to Wettstein’s hypothesis may be sug-
gested :—1. The general tendency of diclinous anemophilous plants
is towards aggregation of male flowers, so as to secure the simul.
taneous discharge of very large numbers of pollen-grains; whereas the
reduction of a male inflorescence to a single flower would have
precisely the opposite effect. 2. Bearing in mind the enormous
proportion of pollen wasted in anemophily the carrying away of
pollen by insects hardly seems to afford an adequate explanation
of the increase in the number of stamens postulated by Wettstein.
3. No explanation is given by Wettstein of how the crowded and
often cemplicated inflorescences of Fagacew, Betulacee, ete., were
derived from the solitary male flowers of his hypothesis. 4. The
hypothesis does not afford any explanation of the gradual transition
from the outer to the inner perianth-leaves found in certain drchi-
chlamydew. 5. The fortuitous appearance of a female flower in the
centre of a male flower derived by reduction from a male inflorescence
would- be an extreme case of reversion. 6. This extreme reversion
must have occurred Zndependently in each species which passed
through Wettstein’s postulated stages—a circumstance which enor-
mously enhances the improbability of his hypothesis. 7. Wettstein’s
hypothesis, like Engler’s (vide Arber & Parkin in Journ. Linn. Soc.,
Bot. xxxviil. 89), is phyletically barren, unless the treatment of the
haplochlainydeous flower in the Euphorbiacee as primitive instead of
reduced be regarded as an advance, a view which few taxonomists
would endorse. As the result of an investigation into the floral
morphology of the Euphorbiacee, Michaelis (Goebel, Bot. Abhandl.
1. 121 : 1924) concludes that the primitive (‘ideal”) flower in that
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Inmnily was hermaphrodite, diplochlamydeous, and polystemonous,
I'ix (Kngl. Bot. Jahrb. lix. 130: 1924) ‘Z;lso holds tha}s) tl)lre apetalous
Kuphorbiacee had heterochlamydeous ancestors.

The view that the Ranales are (as regards floral characters) the
must primitive of existing Angiosperms, and that the Monoch lamydee
vaprosent a congeries of reduced types of diverse affinities, has gained
conwiderable ground in recent years. 1t was adopted by Bessey (Bot.
tlz, 1897, xxiv, 145-178; Ann. Miss. Bot. Gard. ii. 109 1915) and
Hullior (New Phyt. 1905, iv. 151; Arch. Néerl. sér. 3, i. 146-284:
ID12) as the basis of their systems of classilication, and was incor-
povated in a theory of the origin of Angiosperms put forward by
Arber & Parkin (Journ. Linn. Soc., Bot. xxviil. 29-80: 1907
I'nekin in Proe. Linn. Soc. 1922-23, 51-G4: 1923). The lattel"
muthors (op. cit. 44) pictured the primitive angiospermous flower as
solitary, and having a large elongated conical torus bearing, from
bolow upwards, numerous spirally arranged ‘perianth-leaves, stanens
nud carpels; the perianth-leaves-either all similar in form, colour etc.,
or somewhat differentiated, the inner ones being petaloid ; the an-
drwcium  comprising an indefinite number of stamens, with short
ilnments, long anthers, and produced connectives ; the gyncecium
vonsisting of an indefinite number of carpels forming apocarpous
monocarpellary ovaries without styles, each containing several ovules
with marginal placentation; the stigmatic surface more or less,
vonfined to the apex of the carpel, and probably of a sticky nature
or the carpel wide open at the apex, as in Reseda; the ovules ortho.
lropous with two integuments; the flower entomophilous; the carpel
duhiscing by the ventral suture and the seeds dispersed by simply
fulling out or being shaken out by the wind. As regards vegetative
oharacters, Arber and Parkin (op. ¢it. 69) considered megaphylly
nud a little-branched stem as primitive in the Angiosperms, micro-
phylly and a freely-branched stem as derivative, ’

While the hypothesis of a primitive Ranalian stage seems to offer
u satisfactory explanation of the origin of many of the Angiosperms
there is a tendency among some writers to run this hypothesis tc;
death by attempting to derive @il the Angiosperms (or alternatively
all the Dicotyledons) from a Ranalian prototype. In this connection
it is significant that none of the various attempts to trace the
relationships of the dmentifere with other Archicklamydew has
hitherto been crowned with success. Among those who have opposed
Lhe extreme application of the Ranalian hypothesis are Weiss, Werr.-
hum, and Rendle. Weiss (Rep. Brit. Ass. 1911, 556) considored
that *“ the great variety of forms, beth of vegetative and of repro-
ductive organs, which we meet with in the Angiosperms, not only to-
duny but even in the Cretaceous period, in which they first made their
nppearance, warrants the belief in a polyphyletic origin of this highest
order of plants.” Parkin (Proc. Linn. Soc. 1922-23 56) thought
that the stereotyped nature of the embryo-sac in the Angiospermns
nnd the occurrence of the same type of stamen throughout the group’
rendered the monophyletic standpoint well-nigh unassailalle. But,
ns Wernham had pointed out cleven years previously (New Phyt.,
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1912, xi. 384), the terms “monophyletic ” and * polyphyletic” are
relative only : a common origin of all the Angiosperms does not pre-

clude the possibility of their having divided into several phyla prior '

to the adoption of the angiospermous condition.

Wernham (op. ¢it. 387) came to the conclusion that “ib is almost
certain that some of the Archichlamydee at least have diverged from
an ancestry other than the Ranalian.” Rendle (Proe. Linn. Soc.

1922-23, 66) “ protested against the attempt to derive the whole of L

the modern Angiosperms from the Ranalian plexus. The modern

German system bad done good service in indicating the affinities of |

certain orders of Dicotyledons, which had been separated from their
allies by the French system, developed by Bentham and Hooker, on

account of their apetalous character. But there were groups, such as
the Amentifere, which might be regarded as descendants of older 1
forms, contemporary with, or earlier than, the immediate ancestors of |

the Ranales. There were presumably many stages in the evolution
of the modern Angiosperms, and it stemed more in accordance with
facts to regard some of the modern apetalous groups as descendants
from one or other of these.” '

Moss ( Cambridge British Flora, ii. 2: 1914) divided the Archi-
chlamydee into four “subclasses”: 1, Amentiflore (Reihen 1-12,
Eng. Syll ed. 7, 8); 2, Petaloidee (Reihen 13-16) ; 3, Centro-
sperme (Reibe 17); 4, Heterochlamydew (Reihen 18-30). He
thought it probable that these four groups had descended from an
unknown group of primitive Angiosperms, and had developed along
diverging paths. Moss’s subdivisions of Archichlamydee agree with
Engler’s except for the inclusion of the Cusuarinacee in the Amenti-

ore. Engler (Syll. ed. 8, p. xviii) and Diels (Meth. Phytogr. Syst.
PAl. 144) apparently regarded the Dicotyledons as monophyletie,
with Casuarinacee as the most primitive group. Arber and Parkin,
who also adhered to the monophyletic standpoint, treated the Ranales
as the most primitive, not only of Dicotyledons, but of Angiosperms.
Moss differed from both in regarding the drchicklamydes as poly-
phyletic.

The question whether the Dicotyledons are monophyletic or poly-
phyletic will not be settled in favour of the former view unless and
until probable genetic relationships among the remaining Dicotyledons
can be established for the various families of undistributed Mono-
chlamydee, namely, those included in the Amentiflore, Petaloideaw,
and Centrosperme. The “subclass™ Petaloidew appears to be an
unnatural group, composed of three heterogeneous elements related
respectively to 1, the Vitacew, Umbelliflore, and Rubiales (Rethen
13, 14); 2, the Ranales (Reihe 15); and 3, the Centrospermao
(Reihe 16). No probable relationships have yet been demonstrated,
however, for the Centrosperme and the bulk of the Amentiflore, and
the hypothesis of a polyphyletic origin of the Dicotyledons seems,
therefore, as stated by Rendle (I. ¢.), to be morein accordance with the
known facts.

" That the floral morphology of a majority of the Dicotyledons,
however, may be traced back to a primitive * Ranalian” stage may
be accepted as a working hypothesis for taxonomic purposes. In
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ponoral accordance with Celakovsky’s Reduction Theory (Sitzun

Hohim. Ges. Wiss. 1894, no. iii.), Senn’s Principlesy'o(f Halhgesrl’)a
Mysom (Beih. Bot. Centralbl. xvii. 129-156: 1904), Arber and
I"nkin’s Ranalian Hypothesis (Journ. Linn. Soc., Bot. xxxviii. 27-80 ;
l:wm. Linn. Soc. 1922-23, 51-64), and Wernham’s Tendencies to
|l.uu|.|0my and Progressive Adaptation (Floral Evolution, 10 ; 1913)
th following evolutionary * progressions” may be recognized :— ’

EvorLuTtoNARY PROGRESSIONS.
| Characters of inflorescence, flowers and seeds.

. Inflorescence : flowers solitary—>grouped in inflorescences.

. Pollination :. entomophily —>anemophily ; entomophily —»

autogamy ; pollen-flowers—>honey-flowers. .

. Distribution of sexes: monocliny —>dicliny; polygamy —»

moncecism —>diceeism.

. Symmetry : actinomorphy —>zygomorphy —>asymmetry.

Torus : (in hypogynous flowers) long —>short ; hypoéyny —>

perigyny —>epigyny. o

. Bracts, perianth-leaves (sepals and petals), and stamens :
not sharply differentiated—>sharply differentiated. '

. Flowers : acyelic—hemicyclic—>cyclic ; hemicyclic—>cyelic.

. Perianth-leaves, stamens, and carpels : number variable—>
fixed ; many—>few; free—>united (connate or adnate).

. Whorls and members of a whorl : number variable—>fixed ;
many —>few. ’

10. Perianth: (when of single origin) homoiochlamydeous—»

heterochlamydeous ; present-—> absent.

11. Stamens: filament and connective broad —»filiform.

12. Carpels : multiovulate—uniovulate,

13. Stigma: sessile—»borne on a style.

14, Styles (in syncarpous gyncecium): many—>one.

15. Placentation (in bi-polycarpellary ovary): parietal—»axile—»
_ free-central —basal, i

16. Owvules : orthotropous —» campylotropous ; orthotropous —»

anatropous.

17. Integuments: two—»one—>none.

18. Seeds : albuminous—»exalbuminous,

19. Embryo: small—>large.

20. Cotyledons : two or more—»one.

Sl 0 Mo

XT3 &
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i1, Vegetative and ecological characters.

21. Habit: trees—»shrubs—>herbs; erect—>climbing ; evergreen
—>deciduous.

29. Stem: little-branched —>much-branched.

23. Leaves: lgrge——);nllal]l 5 compo'und-—-)confoliolate——>simple ;
‘compound—>unifoliolate—»simple ; pinnat . pin.
natigdapalmaﬁﬁd. pes P e palmate; pin

24. Climatic and edaphic: megatherms—>mesotherms—>micro-
therms; hygrophytes—>mesophytes—>xerophytes ; terres-
‘trial —>aquatic.

Jourrar or Borany.—Vor 63. [Areir, 1925.] X
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Remarks on the Progressions.

Comparison of the various series of progressions recognized
respectively by Bessey, Senn, Arber and Parkin, Diels, and the writer
shows that there is no difference of opinion in regard to a majority
of the progressions, and these therefore need not be discussed. All
agree, for example, that hypogyny preceded epigyny, and that the
apocarpous condition was the forerunner of the syncarpous. As to

certain progressions, however, authors are diametrically opposed. |
Bessey postulated a progression from opposite to spiral phyllotaxy,

whereas Diels maintains the reverse. Assuming for the moment that
the first Angiosperms exhibited only a single type of phyllotaxy, it §

was probably eyclic, for the following reasons :—

1. In plants growing in a closed association spiral phylotaxy
results in a somewhat better exposure of the leaves to the avajlable
light: in a cyclic arrangement the leaves are vertically superposed,
and hence shade one another during the middle of the day, at every
second node on erect stems, whereas in a 2/5 or 3/8 spiral they are
superposed only at every fifth or eighth node respectively. The pro-

bable direction of an evolutionary progression is from the less |

advantageous condition to the more advantageous, <. ¢. in this case
from cyclic to spiral.

2. There is evidence suggesting that the spiral phyllotaxy now |

eharacteristic of certain families was derived from an opposite
arrangement, but apparently none indicating evolution in the reverse
direction in other families. Thus, according to Groom (Phil. Trans.
Roy. Soc. ser. B, vol. 200, pp. 57-115: 1908), the internodal curves

of the Chenopodiacew, Borraginacew, and Solanacee point to the |

derivation of the spiral phyllotaxy of these families from an oppesite
arrangement. It is true that Groom assumes that the opposite
arrangement in the Clematidew was derived from a spiral arrangement,
apparently because the other Ranunculacee, which are in a great
majority, have spiral phyllotaxy. But the prevalence of a particular
arrangement in a given group is not necessarily an indication that

the arrangement in question is primitive. Synecarpy is much more |
prevalent than apocarpy in the Angiosperms, doubtless because it

1s a more advantageous arrangement, and, as suggested above, spiral

phyllotaxy may possibly be on the whole somewhat more advantageous ‘

than cyclic.
There seems no reason, however, to suppose that the primitive
Angiosperms were uniform as regards their phyllotaxy. As D. H.

Scott says, *phyllotaxis, for, example, may have been inherited from |

remote ancestors living under conditions totally different from those
to which their living representatives are adjusted” (Extinct Plants,
28: 1924). Mence no general progression from cyclic to spiral
phyllotaxy is here postulated.

1. Inflorescence.—There seems to be general agreement that the “

solitary flower is primitive in the Dicotyledons, and that the various

types of inflorescence (flower-cluster) have been derived from it, |

either by aggregation of flowers, accompanied by reduction of

foliage-leaves to bracts, or by branching, or in both ways. Parkin |
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tJourn, Linn. Soc., Bot. xlii. 559, t. 18: 1914) came to the con-
+ lusion that flowers were originally borne on the plant singly, eack
terminal to a leafy shoot, and from this arrangement derived not
unly all cymose and racemose inflorescences, but the solitary axillary
arrangement and the ¢ intercalary” type. The examples which he

tvos in Ranunculacee and Papaveracee certainly support the view
{hnt, in these families, racemose inflorescences have been derived
from cymose ones, but the evidence brought forward seems insufficient
I warrant the general conclusion that the racemose arrangement has
lwon derived from the cymose in all cases. DPossibly the solitary
{prminal and solitary axillary arrangements may be equally primitive,
wiil the racemose arrangement may in some cases have been derived
directly from the latter by the reduction of foliage-leaves to bracts.
"o assumption that the plumular axis was primitively terminated
ly a flower in all cases seems ill-founded. The possibility of the
{mnsition from fig. 1 to fig. 15 indicated in Parkin’s plate implies
tnt each axis has the potentiality of terminating either in a flower
or in a vegetative bud, and hence there seems to be no reason for
wipposing that either of the arrangements figured is more primitive
thun the other. A transition in the reverse direction might equally
well be assumed. The origin of the inflorescence is a problem which
enn be soped only by special investigation in each natural group.

2. Pollination.—Robertson (Bot. Gaz. 1904, xxxvii. 294) brought
forward strong evidence to show that entomophily is primitive in the
Angiosperms. He pointed out that the characteristic anemophilous
Hower has a pistil with a one-celled ovary containing a single ovule
and ripening into a one-seeded indehiscent fruit, whereas the
oharacteristic entomophilous flower has a pistil with several ovules
which ripens into a several-seeded fruit. Even with a large plumose
sigma anemophilous flowers have enough to do to secure sufficient
pollen for a single ovule. Entomophilous flowers with a small stigma
onn, on the other hand, secure suflicient pollen for many ovules.

“Polyspermy is an entomophilous character. Syncarpy involves
polyspermy and is also an entomophilous character, the union of
oligospermous fruits producing polyspermy. It is hard to imagine
vonditions under which an anemophilous plant would be likely to
become synearpous. Accordingly, in the absence of other entomo-
philous characters, and in spite of the presence of anemophily, plants
may still retain the entomophilous characters of polyspermy and
wyncarpy. Syncarpy is important in diagnosing advanced stages of
nnemophilous metamorphosis, because indications of syncarpy may be
the only remaining evidence of a previous polyspermous condition.”
On these and other grounds Robertson regards the anemophilous
Amarantacee, the Betulacee, Fagacew, Juglandacew, Ulmacee,
Juncacew, Typhacee, and Glumales as having been derived from
entomophilous prototypes. .

¢ According to their stages of development, three sets of anemo-
philous plants may be recognized: (1) those closely related to
untomophilous ones and evidently of recent origin; (2) plants whose
development from [entomophilous ancestors] is not so evident, but

K 2
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which have dehiscent polyspermous fruits, one-seeded dehiscent fruits, |

or one-seeded indehiscent fruits developed from pistils containing
more than one ovale; (3) in large groups containing no entomophilous
representatives, having one-seeded indehiscent fruits ripening from

‘one-celled one-ovuled pistils.” Undoubted instances of anemophily |

derived from entomophily are found in Thalictrum, Fravinus,

Sanguisorba, Acer, Ambrosia, Ricinus, Rumez, Platanus, Amaran- 3

tacew, Plantaginacee, and Juncacew. * On the other hand, none of

the anemophilous groups have produced forms which could reasonably

be regarded as recently developed entomophilous ones.”

Robertson considered that the primitive anthophilous insects ‘
probably visited flowers chiefly for nectar. As Arber and Parkin |
{Journ. Linn. Soc., Bot. xxxviii. 74: 1907) suggested, however, the |

view that pollen was the original attraction ‘“seems more probable,
and besides offers a better explanation of how entomophily arose.

Otherwise how are we to account for the evolution of floral |

mnectaries? The secretion of honey prior to insect visitation does not

appear likely'.‘ Afterwards, of course, the plant would gain by

substituting this cheaper food-material in the place of polen.”

8. Distribution of Sexes.—Bessey, Senn, Arber and Parkin, and

Diels are agreed that the monoclinous flower was the precursor of the
diclinous in the Angiosperms. Wettstein’s hypothesis (s8e p. 105)
has evidently failed to secure acceptance.

7. Flowers.—Senn, Arber and Parkin, and Diels regard the
acyclic flower as primitive in the Angiosperms. Bessey is silent on |

this point, but places the Ranales at the very beginning of the
Dicotyledons, with the character, ¢ All parts of the flower mostly
spirally arranged (acyelic),” so that he apparently concurs. For

reasons given below, I consider the hemicyclic condition may have ]

been primitive in certain groups. The question of the origin of the
‘perianth is here involved. '

10. Perianth.~—Senn regarded a gradual transition from sepals
‘to petals as a primitive character: Arber and Parkin considered that
the primitive angiospermous flower had the perianth-leaves either all

similar or somewhat differentiated ; Bessey regarded “ petaly [as] the;

normal perianth structure, and apetaly [as] the result of reduction
‘(aphanisis).” Diels postulated the following progression: Perianth
absent—>homotochlamydeous and sepaloid—>homiochlamydeous and
petaloid —>heterochlamydeous, differentiated into calyx and corolla,
Underlying each of these four views was the assumption that the
perianth had the same primary origin or origins in all cases. If, as

seems probable, it had two or three different primary morphological]

origins in the Angiosperms, it is obvious that no one type of perianth
can be regarded as primitive for the whole Subdivision,

s Three prineipal hypotheses of the origin of the perianth have been
put forward: (1) that it has arisen from bracts in the neighbourhood |
of the flower; (2) that it has been formed by the transformation of

gtamens; (8) that it has arisen partly from bracts, and partly from
stamens. . .
Naegeli (* Mechanisch-physiologische Theorie der Abstammungs-

lehre,” 509 : 1884) derived the calyx from bracts, and the corolla from
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stminens.  Prantl (Engl. Jahrb, ix. 282; 1887) considered that the
fruo perianth was of bracteal origin, though honey-leaves or petaloid
munbers representing transformed stamens might be present in
mlilition.  Celakovsky (Sitzb. Bohm. Ges. Wiss. 1900, no. iii. 46)
tlorived the whole perianth from the stamens.

(loebel (¢ Organography of Plants,” Engl. ed., ii. 549 1905) con-
wlilored that existing perianths had originated in more than one way.
Ilo regarded the simple petaloid envelope of the Anemonew, for
vxumple, as the result of the transformation of stamens, and the
niter tlower-envelope of Trollius as consisting of modified bracts.
In his words, “in the plant kingdom the same result may come about
in different ways.” ‘

Arber and Parkin were ‘“inclined to postulate for the [Angio-
sporms] a primitive perianth, which was completely differentiated,
from the sporophylls on the one hand, and from the foliage-leaves on
tho other, before the existing [representatives of the group] came
into being.” They agreed, however, that ¢ the modern perianth may
huvo, in certain instances, acquired additional members, either from
nhove by the sterilisation of microsporophylls, or from below by the
madification of foliar-organs.”

If it is admitted that existing perianths have originated in more
thn one way, the hypothesis of a single primitive type of perianth
monus- superfluous. It was postulated by Arber and Parkin in con-
nulion with their derivation of the Angiosperms from the hypothetical
Huomiangiosperms.

The view here adopted is that the perianth arose in at least three
dliforent ways: from bracts, from stamens, and .from both together.
On this hypothesis,-perianths derived from bracts would be cyelic or
splial according to the phyllotaxy of the bracts, which in its turn
would presumably be dependent on that of the foliage-leaves. Hence
lhomicyelic and acyelic flowers may be equally primitive. Thus if
with Prantl we regard the perianth of Clematidew as of bracteal
arlgin, its cyclic nature is a natural consequence of the opposite
ihyllotaxy of the foliage-leaves, and may be regarded as primitive
'ur the tribe.

15. Placentation.—It is not suggested that the progression :
parictal —>axile—>free-central —>basal 1s the only one which may be
yneognized.  Free-central or basal placentation, for example, might
Iwvo arisen directly through an apocarpous gyncecium with basally
lunerted ovules becoming syncarpous.

17. Intequments.—The progression postulated by Diels: “none
slwo—>one ” is somewhat surprising. Diels apparently offers no

i xplunation of it ‘

20. Cotyledons.—The progression “two or more—»one” is in
nogordance with the view, now generally adopted, that the immediate
stiomntors of the Monocotyledons were dicotyledonous (see Bancroft
in Now Phytol. 1914, xii1. 285-308).

1. Vegetative and ecological Characlers.—The progressions
reluting to these characters are discussed in the third and concluding
suplien of this paper, dealing with ¢ Evolution and Geographical
Inntribution.” oo :
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' NOTES ON JAMAICA PLANTS.

By Wirniam Fawcerr, B.Sc., axDp A. B. Rexpig, F.R.S.
(Continued from Journ. Bot. 1922, p. 363.)

COMBRETUM.

Turre has been some confusion as to the identity and name :
of the representatives of this genus in Jamaica. Grisebach (Flor. |

Brit. W. Ind. 275) cites Combretum Jacquini Griseb. as occurring

in the island on the authority of Macfadyen, and quotes as a §
synonym C. lazum Jacq. Grisebach rejected Jacquin’s name, owing .
to the assumed existence of an earlier C. lawum Loefling, which he |

cites as occurring in Trinidad. The name C. lawum Loefl. oceurs in
various systematic works and appears in the Kew Index (C. lazum
Toefl. Tt. 248, 808=Loeflingii). 1t is, however, based on a miscon-
‘ception.

Loefling, Tt. Hisp. 248 (1758) (edited by Linnzus after Loefling’s

death), described a species, Gaura fruticosa, and in the Appendix, |}

p- 308, redeseribed the same plant as Combretum (a new genus).

In 1759 Linnwus (Systema, ed. 10, 999) re-named Loefling’s
plant Combretum occidentale, merely citing the two references to }

Locfling’s book. Loefling’s plant was a native of Venezuela.

In 1760 Jacquin (Enum. 19) published Combretum lazum from |

San Domingo (more fully described in his Sel. Stirp. Amer. 104,

1763), and at the same time C. secundum, a Continental American |

species.

Tn 1762 Linneus (Sp. Pl ed. 2, 496) adopted the name C. lawum |

Jacq., and included under it Loefling’s plant; he suppressed his
own C. occidentale.

In 1766 a German edition of Loefling’s Tter Hispan. was pub-
lished by A. B. Kolpin. In the preface the author states that his

translation has an advantage over the original in that he has sup- |

plied the trivial names subsequently given by Linnwmus, and also with
the assistance of Linneus (with-whom he had spent a great part of

the previous summer) has assigned to their correct taxonomic posi- §
tion species which had been wrongly referred in the original. Thus |

both Gaura fruticosa (p. 248) and Combretum (p. 808) are now

referred by Kolpin to Combretum lazum. This presumably accounts §

for the erroneous citation of « Combretum lazum Loefl.”

Jacquin distingnished two species, C. lazum (with a laxer panicle)
from San Domingo and C. secundum (with a pair of dense secund
spikes) from Continental America; the latter corresponds with

Loefling’s Gaura fruticosa, which Linnzus erroneously referred to |

C. lazum.

Later Aublet, PL. Guian. i 851, t. 137 (1775), named a plant}

from Guiana C. lazum Jacq. Aublet’sspecimen (in Herb. Mus. Brit.)
differs from both Jacquin’s species, and DeCandolle (Prodr. iii. 19,
1828) distinguished it as C. Aubletii.

In 1867 Eichler (F1. Bras. xiv. pt. 2, 110) renamed Loefling’s

plant C. Loeflingii; he cites O, laaum Loefl, Tter, and explains that
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hn has givenit a new name owing to the use of lawum by Jacquin and
Aublet for other species. He does not explain why he does not adopt
Juequin’s name secundum, which he also cites as a gynonym.
T'he names and synonymy for the three species are as follows :—
COMBRETUM FRUTICOSUM, comb. nov.
C. oceidentale L. Syst. ed. 10, 999 (1759).
C. secundum Jaeq. Hnum. 19 (1760) and Sel. Stirp. :Amer.
103 (1763); L. Sp. Pl ed. 2, 496.
C. laxum L. Sp. Pl. ed. 2, 496 (1762) (in part.) (non Jacq.) ;
Kolpin, Loefling’s Teise, 320, 8396 (1766).
C. laxum Griseb. Fl. Br. W. Ind. 275 (1860) (in part.)
(non Jacq.).
C. Loeflingil Eichler in FI. Bras. xiv. pt. 2, 110 (1867).
Gaura fruticosa Loefl. Trer Hisp. 248 (1758).
Hab. Tropical America. -
C. LAXU;\I ()Tacq. Erum. 19 (1760) and Sel. Stirp. Amer. 104
(1763). .
C. Jacquini Griseb. FI. Br. W. Ind. 275 (1860) (in part.),
excluding reference to Jamaica.
Hab. Cuba, Hispaniola, Trop. Cont. America.
C. AvsLerizr DC. Prodr. iii. 19 (1828). . . ’
C. laxum Awubl. Pl. Guian. 1. 351, t. 187 (1775) (non Jacq.).
Hab. Guiana. :

Combretum Marchii, sp. nov. Frufexr, ramulis junioribus, in-
flovescentiz rhachi ramisque, petiolis, ferrugineo-pubescentibus.  Folia
N2 em. L, 2:2-38 cm. lat., oblongo-lanceolata, apice obtusa et
mueronata, basi obtuso angustata ; petioli 4-6 mm. .. Flores dense
wpioate in ramis patulis paniculs terminalis 8-15 em. longe ; spice
ohlonge, 2-3 cm. 1. Colyx cupuliformis, leviter 4-dentatus, intus
villosus, extus sparse puberulus, circiter 1 mm. 1. Petala transverse
nlliptica, limbis *5—6 mm. L, ‘7-1'2 mm. lat., unguibus ‘2—3 mm. L
Nlamina circiter 8 mm. 1. Stylus stamina wmquans. Ovarium
[7 jum. 1., dense ferrugineo-tomentosum. Fructus ignotus.

11gb. Locality in Jamaica not stated, March (1863)!

T'ype in Herb. Kew. This species differs from C. leaum Jacq.
i bhe narrower leaves with blunt mucronate apex, panicles larger and
more branched, flowers only half the size, and ovary densely ferru-
¥ineous-tomentose.

"'he sheet in Herb. Kew (for the loan of which we are indebted
{0 the Director) bears Grisebach’s determination, * Combretum Jac-
yind,” but a pencil-note on the sheet indicates the ervor.

Combretum Robinsonii, sp. nov. Frufex scandens, 30-50 ped,
alt, in arboribus, 2 poll. in diam., cortice ferrugineo. Folia 12—
Y0 em. 1., 9-11 em. lat., elliptica, breviter et abrupte acuminata, basi
suriculata, auriculis in petiolo brevi (-5 em.) tomentoso imbricatis.
t'/yw cupuliformis, 4-dentatus, intus villosus. Petala 4, transverse
olliptica, unguiculata, albo-flavescentia, calyce vix breviora. Sta-
mina 8, longitudine variabili, circiter petala equantia.  S7ylus stamina

mi[riens apice acuto. Fructus oblongus, 4-alatus, 3—4 cm. 1., breviter -

palicollatus.  Semen 4-sulcatum, rugosum.

&
!
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Combretum A. Robinson MSS. & Ie. ined.  C. lazum Sw. Obs. 143
(1791) (non Jacq.)?; Maef. Jam. ii. 20. C. Jucquini Griseb. Fl.
Br. W. Ind. 275 (1860) (only with reference to Macf., Jamaica).

Red Withe.

Hab. Banks of river to windward of Lucea, and in morass near
Paulo Island, Westmoreland, Robinson ; thickets at west end of
island, Macfudyen ; banks of Black river, near Lacovia (leaves and
Fruit only) Harris!

This species differs from C. lawum Jacq. in the form and size of
the leaves, in the relative size of the calyx, petals, and stamens, and
in the fruit and seed. . .

"The deseription of the flower is taken from Anthony Robinson’s
drawings, for the loan of which we are indebted to the Secretary,
Institute of Jamaica, and the description of the whole plant from
Macfadyen. :

OBITUARY.
v Lrviax Suzerre GIBBS.

By the death of Miss Gibbs we have lost a botanist of unusual
gifts and attainments. 'Within a period of little over twenty years
she acquired a good botanical training, carried out several important
pieces of morphological research, and explored the montane, flora in
widely separated parts of the world.

After spending two years at the Swanley Horticultural College,

she became a student in 1901 under Professor J. B. Farmer at the

Royal College of Science, and subsequently a research student; in
1910 she was awarded the Huxley Medal and Prize for research.
The floristic aspect of the science had a strong attraction for her;
in her student-days she was. a frequent visitor to the Botanical
Department at the Natural History Museum, to get names for the
plants she had collected in the European Alps. In 1905 she visited
South Africa with the British Association, and her colleetions supplied
material for a ¢ Contribution to the Botany of Southern Rhodesia.”
She also published some bio-histological notes on some of the new

species collected, In 1907 she spent three months collecting and-

observing on the Mt. Victoria range in Fiji, and the fruit of this
work was a ¢ Contribution to the Montane Flora of Fiji.” Her next
great expedition was in 1910, when she ascended M#t. Kinabalu in
British Borneo; her collections and observations added greatly to
our knowledge of the montane flora of the Malayan Archipelago,
and also suggested problems in plant-distribution, a solution of which
was sought in the examination -of the Arfak Mountains in Dutch
New Guinea ; the results demonstrated the importance of New Guinea
as a centre of distribution of plant-life southwards and eastwards to
Australia and Polynesia. Returning by way of Queensland, a short
visit was made to the Bellenden-Ker range, and later six months
were spent in examining the plant-formations of the mountain
summit plateaux in Tasmania.

Though Miss Gibbs welcomed the assistance of experts in different
groups in the elaboration of her collections, the work was substan-
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linlly her own, and help received was always carefully acknowledged.
I'or wome years she occupied a table in one of the bays in the British
Mascum Herbarium, which she made her floristic headquarters ;
Init she was a frequent visitor to the Kew Herbarium, and will also
I deeply regretted at the Royal College of Science, where her
histological and developmental work was carried out. Her last trip
witt to South America, but we saw comparatively little of her after
hor return, and gathered that she was spending much time out of
Kngland. News of her death at Santa Cruz, Tenerife, on J anuary 30,
mune as a great shock. )
Miss Gibbs was a woman of considerable personality ; the ability
lo organize and carry through successfully her various journeys of
oxploration is ample evidence of this. She was a keen upholder of
the rights of her sex, and was one of the earliest women-Fellows
of the Linnean and Microscopical Societies ; she was also a F.R.G-.S.
Rho was generous in the distribution of her plants, a complete
ml of which is preserved at the British Museum. As a hostess
tho was delightful, and her botanical friends will remember with
Ponsure her little afternoon tea-parties. It is with deep regret that
wo realise that her work is finished. A. B. RENDLE.

The following bibliography has been compiled by Mr. J. Ardagh,
of the Department of Botany, British Museum :—

“Note 