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o its junection with the Gauley River the hills rizse on either side
higher as the distanee from the mouth increases, until they fairly
earn the title of mountains. At the confluence of the Greenbrier
and New Rivers the mountains reeede to lelt and right in the Flat
Top and Greenlvier ranges, the latter sharply defining the course of
the Greenbrier River while the New comes through the nomerous
chains—collectively the Alleghanies—Dbetween the Blue Ridge and
the Cumberland Mis. The whole region is wild heyond deseription.
The hills along the Kanawha are densely wooded with beeeh, ash,
anle, walnut and tolip. interspersed with patehes of pine ang cedar.
Deep ragged ravines run back from river to hill-top, the work of the
torrents of the Cuaternarv. These valleys are easy of access hy
means of the Uhesapeake and Ohio R R which, eommencing at Hun-
tington on the Ohio Biver, passes up the Kanawha and New Rivers
as far as the Greenbrier, where it branches off and passes out of West
Virginia near the White Sulphur Springs. I can think of no more
desirable botanical tour, in whieh clieapness iz an ohject, than to
take the Chesapeake and Ohio B R at Huntington, spend a week or
two at Charleston, Kanawha Falls. Hinton, Hawk’s Nest and White
Sulphur, with short side trips to desirable points by local convey-
ances. The limited time spent at Charleston gave promise of many
eood things ift we had only had an oppertunity to proseeute our la-
hors at greater length. Many of the dry banks were covered with
Arigtida rlfa-yahrf.lluf and Avenaria s l“lu_.'l,lflr{j'nh'rr. In a :*Iump af ]_'H nes we
picked Silene Tivgindea, Tradeseantia |'rgintea, Peatstemon  pubeseens,
Pinus rigide and the rarer one I% pungens. Along shaded hill-sides
was Rosa Deerdo and elimbing over the low shrubs, Swmilax glanes.
The dey grade of the O, & 0. R. K. abounded in stunted specimens of
frevanium Cavolinionum and Trifolfun proewmibens while on the adja-
cent hill-sides were much larger and finer individuals showing the
heneficial influenee of shade and moisture. A deep shady gorge
vielded such species as Kelwra otifolin, Magnolio {pbrella, Crdronelln
oty Fregarvio Tndica, Hee opaen, dealen viseose, Sealellaria galerien-
teatae (white), |
‘uFr'u L elhenei e, ,l.'i:}i‘-l'“H-Hr. Tt J'll’_lfflr”!frc .",r';_:rmh-n i -r'lr.l'yrn'r. ele. rl‘ht‘.ﬁt"
are enough to indicate the charvacter of the Aora, and make us wish

to spend the season in roving these conl valleys and romantie hills.
G,

ON THIE SELF-FERTILIZATION 0F PLawts.—In the American Journal of
Science and Artz for June, Dr. Gray gives the following review of
Rev. Geo, Henslow's paper on the above subject

L serpet, Asclepins quadeifolio, Polypodivm vulgare, As-
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This paper is elaborate, mostly able as well as ingenious, in all re-
spects considerable, and unconvineing,  Tis thesis is, the Darwinian
#Nature abhors perpetual self fertilization.” read hackward. It con.
cludes that, “not only arve the majority of plants self-fertilizing, but
that those which are exelusively so propagate abondantly and with
extraordinary rapidity, ars best able to estahlish themselves in for-
dependent of insects, they run no
risk of extermination on that score: . . . that, so far lrom there being
any necessarily injurions or evil effects resulting from the sell-ferti-
Lization of plants in a state of nature. they have proved themselves
to be in every way the best fitted to survive in the great siruggle for
life.” The hypothesis is also advanced “that they ave all degraded
forms,” and that therefore “their ancestral life history is a longer one
than that of their more conspicuous and intererossing relations.” We
fail to see how this follows, except upon the assumption that the ear-
liest phienogamous plants had the most highly organized blossoms;
and that would not aceord with vegetable paleontology.

Mr. Henslow rejoices that he has one staunch supporter; “for, as
has heen seen, Mr. T, Meehan has arrived at the same conclusion;”
and indeed he builds not a little npon facts supplied by Mr. Meehan’s
observations. He cites the latter’s “admirabie paper. which was re
produced in the ‘Gardner’s Chronicle’ for Bept. 11, 1875, and is in
fact an *apology’ for sell fertilization.”  As he then marshals twenty
reasons for believing particular plants to e normally self-fertilizing.
and nineteen *chiet facts which may be regarded as ocenrring cor-
relatively with self-fertilization, some being actual canses which di
rectly or indireetly bring it about,” it wounld appear that it is no
longer self-fertilization, but rather the existence and raison defre of
eross-Tertilization that stands in need of apology, or of explanation.

He freely concedes that the flowers of many plants, and some whole
orders, are so constructed that intercrossing is for them a necessity;
also that most of those which }].1'{:11|('.t'i['l-'i'ii “to be normally self-ferti-
lizing” hecaunse they can and do fertilize themselves habitually,” yet
"It iz admitted

eign countries, as, heing quite i

smay in some eases he crosa-fertihzed by insec
that the structure of the latter is adapted—most variously and wond-
ronsly adapted—to being fertilized by partienlar insects. As this
comes to pass in plants and flowers of the highest organization and
greatest specialization, Darwin and his school conclude that this is a
most advantageous outeome, and nmeans some real good to the species;
that when this is accompanied with a loss of self-fertility, it is the
loss of something no longer useful, snmething better than sell-fertili-
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iy having taken its place. Buot Mr. Henslow, reading this the other
way, having determined +that self-lertilization is pee se 4 decided ad
vantagze,” and free {rom injurious linbility, comes to regard inter
crossing a8 merely =a compensatory process for the loss of seli-fertil
ity

But how and why did this “eompensatory process come fo pass !
It is coneeived on hoth sides that flowers were “primordially incon-
spicuons.”  (To this Henslow adds hermaphrodite and  sell“fertile;
bt that need not here come into aceount.)  Both agree that insects
lave mainly determined their conspienonsness.  Darwin says this has
heen determined through natural selection by the survival of the
more aind more 1,'iJIl.~i]'|5:'=tan varibions, carrelated with i|:l‘[l' ]H'L}Lh.ll.'
ing something sood for the inseet of which the colorafion was a sign.
and that the preferential survival of the more showy and atiractive
Wits i Colsedquence of =ome benefit ol the intercrossing,  Henslow
propounds the view that inseets have determined the conspienousness
more directly, and not by benefiting but by irvitating the flowers.
#These, by being greatly stimulated by the repeated visits of insects,
tend to become h_l.‘[wj‘l I'(Illilil-‘[l, Henee the coralla k'11!!11','..‘:L‘.-1'. hecomes
more hrightly eolored, the nectariferons organs inerease the guantity
ol seeretion, and the stamens develope more pollen.  Such heing the
case, pourishment is withheld from the }}]‘sH] which is ll(‘:]ﬂ}’i}lt in its
development; consequently sich a flower is very generally proterand-

rons.”  Mr. Darwin might aceept this as an ingenious conception of
the way the speecialization comes ahoul. still insisting on the advan-
fage of the resulting intercrossing—-or else the thing wonld hardly
come 1o pass,” as the poet has it Amd Mr. Heaslow’s hypothesis has
to be supplemented to acconnt for proterogyny, which is not mueh
less common.  Bul Henslow’s ﬂ]jl;':u.ﬁ('ll prrocess works evil instead of
wood, and is therefore utterly anti-Darwinian and sdysteleological ™
For the result is a distur
tion between the andrecinm and gynwmeinm; and this, earried furth-
er, should upon this view rvesult in the monecions and diceeious
ization which comes into play
in (he case of separated sexes, and in that of sellsterile hermaphrod
itism, is not for any good there iz in it per se, but because it may no
Letter he.  And all the elaborate, exquisite, and wonderfully various
modes of adaptation of flowers fo insects are only ways of repairing
the damages inflicted npon blossoms by inseets throngh their persist-
ent visits!  Did Mr. Henslow ever ask himself the question why the
sexes are separate in animals?

anee of the equilibrium and proper correla-

states.  So, aceordingly, the eross-lerti
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The eonclusion which Mr. Darwin had lelped os to reach is; that
intercros=sing should be regarded as the aim in natore and on the
whole most beneficial, and self ferfilization as a safe.guard azainst
the risks of erossing; that most hermaphrodite Howers have the ad
vantaze of both, the latter for immediate sureness, the former for
ultimate benefit. Upon the new view, sell-fertilization is the aim
and the consummation, and eross-fertilization at best a sucecedanenm.
By it insects may repair the damage they have caused to blossoms
through endowing them with +the fatal zift of beanty.” and stimula-
ting their organs of secretion; and by it the winds may bring chanee
relief to those which at length allandoned by their spoilers; have lost
this attractivensss and fallen to the degeadation of nnisexunality. For
these lnsly as has alveady been stated, ave hypothetically regarded as
degraded from higher flora] types.

We are hoand to glanee at some of the considerations whicl ave
adduced in support of this (hesiz.  They are multifarious and of un-
equal value. As hasoccurred in other cases, sa here also, the weight
iest objections to Mr. Darwin’s view are those which he has himsell
brought out, namely, the fact that, as tested experimentally under
eultivation, while some plants are much inecreased in vigor and fertil-
ity by artificial intererossing, others are not sensibly benefited ; and
that the benefit derived in marked cases is not cumnlative, but
reaclies its maximum in two or three generations.  And even close
breeding under cultivation oceasionally gives rise to very vigorons
and fully prolific self-fertile races. Then many plants are fully self-
fertile in nature, and it is not proved that any such have lost er are
in the way of losing either fertility or vizor through continued inter-
breeding., Bui, before drawing from this the conclusion that cross.
fertilization is of little or'no account in nature, it shonld be remem-
bered that bud-propagated races are in similar case. Races exist

which have heen propagated only from buds for hondeeds of years,
with seemingly undiminished vigor. and there is no prool that any
one liag snceumbed under the process,  Bat for all that we do not
doubit that sexual reproduction contributes something to the well
being of the species, besides facilitating its dispersion.  Again, no
one guestions the necessity of fertilization by pollen to the produe
tion of embryo in the seed; yet, even in this, the necessity is not so
imminent bot that some embryvos may originate withont it

In short, the facts brought out by Darwin and others, and all the
considerations of the pregent essay, are best harmonized by the con-
ception whieh the former has consistently maintaned, namely. that
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an oceasional cross suffices fo secure the henefit of infer-crossing,
whatever that may be. Nothing yet appears which seriously dis
turbs our conviction that just this is what nature generally provides
for.

Mr. Henslow's proposition, “The majority of flowers arve self-fer-
tile.” is doobtless frue in the sense that they are capable of sell-ferti.
lization, and iz not improbable in the sense that they “can and do
fertilize themselves habitually ™ But his inference that the majority
of flowers, or that any flowers, petually propagate for a series of gen
erations by sell-fecumdation, or that a eross if it ocenr is “exeeplion.
all" and of po aceount, is surely unwarranted by the evidence which
he has addueed.

Oveasionally the reported facts will not bear serotiny.  (Gentfeng
Andrewsii, it 15 said, never opens at all in America. 1t opens in san
shine in the middle of the day lere in New England. And while
looking at closcil flowers we have seen 4 homble bes emerge rom
ome,  We have, in this Journal, shown Liow it is that self-fertilization
ia impossible during the first thede or four days of anthesia, but neat
Iy practicable atterwards. Tt is vash to infer (a= on p. 230) that pap-
ilionaceons flowers which shed their pollen early in proximity toe the
stigma are therelore sellfertilized.  In most of the cases addueed the
pollen is not lodged upon the stizma. but upon the style below it,
anil the adaptations for intercrossing, though the meehanism be difl-
erent, are as explicit as in the analogous cage of Campanula. “lre
monl, pathelically deseribes (he solitary bee that rested on his shoul
der at the top of Pike's Peak.” The pathos is wasted as respects all
bt this particalar bee: for the entomologists find that alpine regien
of the Rocky Mountains to be as well stocked with flying insects as
are glpine regions in gther parts of the world.  They do not super-
ihound, bt i’ from the alpine flora we suliiraet the evidently ento
mophilous and the anemophilons blossomsz, the remainder will be
nearly nil.  And as to the correlation ol this comparative searcity of
insects with the marked conspicnounsness of hlossoms,; this is the way
the lesson s read by ameost eminent physiologist:  =Lven the glow-
img hue ol alpine flowers is accounted for by the attraction which
hrighter-colored individuals exercise upon the insects, searee in those
heights and necessary for fertilization.”

One or two of the avtlior’s own observations are perhaps to be re-
vised,  “Gawrn parviffora . . . has no corolla and is cleistogamons, in
that it is self-fertilizing in bud, as [ found in specimens growing at
Kew.” Were they not imperfectly developed blossoms, perhaps late
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in the seasont Here the Aowers open freely and have rose-colored
petals. If he will examine fresh specimens of Seroplcdario, it will
soon be clear that his idea of their self-fortilization (p. 871) is a mis
take. It is a mere slip in the Genera Plantarnm throush which abor
tive stamens are attributed tothe eleistozamous Jowors of Epiphegs.
The anthors evidently meant to describe the ease Just as Mre. Henslow
found it to be, bot nseid 2 wrong word,

“Weeds are probahbly all self-fertilizing or anemophilons, A weed
is simply an nnattractive plant. and possessing no feature worthy of
cultivation. It may be as difficult ta define “a weel” as to define
ddivt.”  Bul, turning to the Handbook of (he British Flora, we find,
as we expected, that the showy Corn Poppy, Cockle, and ].',;n-kﬁpur
are denominated weeds. Why weeds should possess the vigor and
gain the predominance which they do isa large guestion, to which
other solutions have been offered than the one which is in this
esgay very plausibly maintained. We cannot fake np the topic here;
but, without acceding (o his genoral proposition, we are muoch dis-
[I{H*HL] 1o HEree with the author in this ESSRY, 45 respecls some of
them, that aptitude for self fertilization may have given them the
advantage which has determined their wide dispersion.

The insistence upon the importance of seli-fertilization is what
gives this essay its value. As a whole it fortifies the proposition,
well laid down by Horman Mueller, which M Henslow cites —sthat,
ander certain condifions, the faeility for self fertilization is mos: ad-
vanlageous to a plant, while, under other conditions, the inevitable
ness of cross-fevtilization by the yisits of insects is the more advan-
tageous”  Boat this is not our anthor's thezis. It comes to thiz: the
plan of nature is either eross fertilization supplemented by close-lor
tilization, or ¢lose-fertilization tempered by ecross-fertilization,. As
restricted to plants the difference 1z not wide. Regarded generally.
the Dharwinian axiom is still best sustained.

Foresrs or Oesrran Nevapa.—In an article on the Forésts of Cen
tral Nevada, with some remarks on those of adjncent regions, Mr,
Chag, 8. Sargent, says:

A ecomparison of the arboreseent vegetation of Nevada with that
af the region lying direcily east aml west of the ~Great Bazin®™ may
be interesting, Such a comparison will serve to more clearly dem
onstrate the remarkable poverly of the Nevada forests, [t will af
tord, too, another illustration of the relation of noisture to lor
distribution, especially with reference to the multiplication of species.
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