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VIIL. On the Evamination of dhe Hybrid Digitalis.

By Tue Rev. J. S. HENSLOW, M.A.

SROFESSOR OF BOTANY, AND SECRETARY TO THE CAMBRIDGE
PHILOSOPHICAL SOCIETY.

[Read Nov. 14, 1831.]
ArrovcH the propagation of hybrid ' plants .ha.slbeen much
attended to of late years by several Horticulturists in England
 their exﬁemnents, for the most part, seem  to have h
aken for fhe salue objec*t of encreamng‘"tiie fntm_ﬁ
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ProFESSOR HensLow’s F

I ubtedly a seeqn;
T n queqtlon was undo y dling fT'ln-,
The plant i I have this species and )
¢ D. lutea. : 1y garden, Purpy,
specimen  © s cultwated L Where

5g .
alone of the g;r:iu been allowed to scatter their seeq G Very)
h ha

M efeal-‘ wherever they chanced to come
s s to QIOW

he general ap
RN singularity m th 3 Ppearan g of one
3 watching the expansion of its ﬂUWErg
was

'b]y surpnzed to find 1t to be g decideq h
' ving most of its characters exactly intermeq,
e af purpurea and lutea. I had no douht Whateye,
a seedling of lutea, from the positioy which, i
'@ fhﬂ gan!e%m coming up amidst severy] - plants o
ﬁam where an old plant had grown the Vear
either had any plant of purpurea bees eruwm in the
k Bes;des which, my plant exactly agrees i, Most
LR ybﬂd pmcul'ed by Kﬂﬁﬁeunﬂ' n 1768 from
il by the pollen of purpurea*. His ac-
by a rude and inaccurate figure, by ne
- own description. In general habit, this

de
teb

ly taller and more robust than any
p@i} ch- my garden ever produced.

nearer lautea than purpurea, Plate xy, °

oo
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of @ Hybrid Digitalis,

. . its Howering, any peculiarity sufficient]
l.itirﬂrzrt from some of the varieties of lutea,
.“q;:.[:ctioﬂ immediately detected certain decid
;:,:ence- The whole plant is not so smooth as lutea, having a
Jecided tendency to hc:f:mne downy, and being completely so
on the ander surface (.)t the leaves, Plate xv. fig. 2. The ola-
rOL curface of lutea_ 15 one great characteristic of the sﬁecﬁ;;.
though, if the D. rigida of Lindley* is to be considered ag a
ariety of It, which he seems to think probable, even this eham ;
fils. A few hairs are always indeed distributed here and there

in the ordinary state of this plant, and seem to indicate
possibility of a transition from the one condition to the
dependant probably on certain circumstances of soil or
From the ordinary condition of the leaves of lutea, h
those of the hybrid differ in a marked man
nearly as woolly on the under surface as the 1
On the external characters of the Hybri
scribe the external characters of its seve
them with those of the parent plants. I‘n;&
respond_ing parts ;‘ﬁ_‘ ﬁ',ucij_i'ﬁc_at'on .m the T
m f;hlfeé
e middle column. A si
to shew how e

¥ striking to class
but a little closer
ed points of dif
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view of

XV. and XVI.
Wi peppresch

‘ed in PLATES
Hybrida. (purpureo-lutea ).

Prate XV.

according to Kocbreuter,
so in the present instance,
thrown out several offsets.

. Perennial,

and aPpaIEntly
thg plant having
‘ .s'tm About 3% feet.

aemmd dense, nodding above.

Henﬂy gmﬂoth above, quite woolly
Somewhat soft.

g&.petmlate, broadly- (a-:cu fol

(’— ceolate, Fig. 2.

' '-ﬂie length of the Calyx,
what shorter tﬁanthebraca

the external characters of the thye, Plang,

Luteq,

—a

S —

Bi‘m"ennial_

2—3 feet.

s

311 feet.
denser.

glabrous.
er.

dentate.

somewhat nar.
Tower.

narrower &]mger
shorter than the
Calyx and much

bracteas.
small, more

shorter than the




purpuren: J
SE

P

more hairy-
Purl‘ﬂe
ts deep Pmp]e.
am{ rings paler.
4 Jess haity-
shscurely 4lobed,
the upper emar-
ginate.

half the length,
convergea

deeper orange, y' el-

low, with nume-
rous spots often
confluent.

michmore oblique.

= : | &. bhairy on the margins.

‘ 5
Hybrida ( purpureo-tuten,) |
S e
,_‘_1_‘ Lutea,
Tl
| 2. Corolla, Red, blending with a yellow sl less hai:L
A £ X |
£ Pm'phsh’red Spots surrounded i
mt-h a paler ring in the throat Y ' O spots.
Gmonth with hairs in the mouth. 3
Distinetly 4 lobed, the lobes blunt, th more hm,!'y
uppermost notched. . e | 4 lobes deeper
acute, the :

3. a. Stamens length of the tube, nearly

b, ¢: Anthers yelk;w m@hmug ta orange, yn;h

d, e: Pollepy White, elliptic wh

of a Hybrid Digitalis

parallel

a few small scattered purple ﬁputs.

3

Oblique to the filament, convergmg ibo

spenca! when mmst




aNSLOW'S Flvaminatiyy,
ProOFESSOR HeN

> preceding o ;
Lo JOINE p‘"'fg ’ff the pr tling f(“”[if”\i.ﬁ-m
Commentary |

Although one of the characters of ideq I“.\ :
A g |

position of the flowers, sope &

aceme.
R |li:||"-\ l :
My

nred

idedly securec -

very decide dy. a squarrose manner round the axis
osed n a !

L About one half the number of the L 3
/ 2 Calyx. and the other half six, (Plate Misitosdl

_’T‘ ]i vE 8 'h].]-. ’
h bl ]d had b eI S - -

‘ - n (t 0111 fz. tO ! ) l"el)rnf-el t i o 1 ')
(]“d the St‘;‘l)f 10NSs D"]ve I ‘

PR A however appeay

the

‘ i rangement. A
of their arrang : s B, %
their normal condition in eestivatim, the O_th‘ﬂ' modificatione having

¥ lted from inequalities introduced during the eXpansion of e
resu : . - :
flower. The occasional development of a sixth sepal is Probah),

no uncommen occurrence m this genus, and T have met with i

several times in specimens of lutea and ferruginea.

Corolla. In the colored copies of Pr:of'essur Lindleys mong.
g:aph, there are two varieties of lutea (Plate xxiv and xxv) i,
which the corolla is tinged with red. One of these (Plate xxy,
he considers to be a hybrid plant. In shape and size it ap-
proaches very nearly to the subject of the present paper, but
the other (Plate XXV) more c]oSely resembles lutea. In his figure
of lutea also, (Plate xx111) there 1s a little tinge of red in the
mouth” of the tube, on each side the base of the lip. T have
never myself found the slightest tinge of red in any specimen
of Iutea',, though the yellow 15 deeper and more inclining to
:z;’fe Qa::'ethpf"ts above. mentioned. - If however it should b
WGt al genuine Specimens of lutea do occur with a
i r;idi;;: : lll:]odaigy part. -of t}_la..corol]a,. this circumstance must

Eoy y our speculations g to how far the present
" May have derjyeq this color fyom, the male parent.

i€t
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of a Hybrid Digitalis. "

fowers of lutea are not unfrequent with the lower Iip notched

2 w)‘ which indicates the presence of a supernumerary petal

led into the tube of the corolla. In about half a dozen
b]etllf g I even found this petal quite free, (ig. B) and I be-
nstance: occupying the same position as the sixth sepal n the
alous €ases just referred to: In D). ferruginea, however, T
md a sixth sepal and a notched lip in the

F

lieve:

anon
have cometimes fo

ne flower. These anomalies may therefore be considered ana-
sal

Josous phenomena = a the ‘-ﬂpernumera}ly developments of the ”?/

two organs.
Pollen. In comparing the action of the three pollens When %
h i

immersed M water, I observed all the phenomena usually at-
tendant on this experiment to take place in purpurea. and 1
Their grains quickly swelled and their granules

i the form of a dense cloud (fig. f and'fT Two
granules were also observed, the smallest and ‘most numer:
which were too minute for me to be able to asmi‘m
precise shape and dimensions by the highest power of
struments, the others, much fewer in number

and these might even be dlstmgmshed thmugh ﬂ;ue
grains before their expu]smn had takeu p]ﬁce-k S




NS 7'S P ] tron
LOW ¢ b.lf”f“ﬂ" i
SSOR I'IB

PRGFE‘

¥ aules, and [ could see them '\I‘IUH .ﬁ
|arger kind of gﬂ:[deﬂ contractions and dilitations of g, 5,
cuccessive and ‘lll S sever detect the cloud of ““lﬂnpr G n,ml
s e ‘:;en of the parents, and which alw; ays p:
o exmitted=—HY the Pon by a continuous and slow emission, , N
‘Ifm"‘ ceeds from the grai whereas the larger granules in ), bk

by separate efforts from—the grain, and 1y,
A m each other over the field of o £
his decided opinion, derived s hi
that true hybrids never reprodye. &

have doubted this fact,

L+f discharged,
/ $emd at a distance fro
Koepreuter bas given

numerous expenments s
. Some g

Later experimentors ™

;m:onsdw the question as quite settled to the contrary, at leas

with respect to the pasibility of fertilizing a hybrid by the polley
of one or other of the parent species. o #» prosecuting this ¢
Wm ‘must be very mvt!«is to keep in view the perfuy
o of the two questions, whether it be probable and

ii ﬁE Ebe mbk that hybrids should reproduce their Kind.
if'ﬁ o “! m a troe hybrld may do so, it may still he

A

We mlght imagine for instance, so
V%f.mst between the respechve circumstanees
v action of lts vegetative and reproductive
. w te may be adopted for secm'hs
' '-,"l@thereqmred forw
wwm’ﬁ%‘ﬁhﬁt mxght"eénhnne ‘* s'ﬂl" .

2 D‘Fiﬂe.




of @ Hybrid Digitalis.
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ot st Jeast, if not all of them, are mere varieties of the Saiig
‘pﬂwl Thus Koepreuter ascertained that all the plants raiied .
). purpurea and D. thapsi, by fertilizing the ovules of /
¢ the pollen of the ntherAwere constantly prolific, but
also ascertained that ID. ﬂl.'l])Sl itself when Ctﬂtlvat;ad by
& trenemnon: assumed all the characters of porpaie

petweer
.-:rl']](’r by

then he

hlm dﬂt‘.‘r h‘ ? :
9 He mneequentl\ rightly inferred that #as D. thapsi was to be

neiderﬂl no Unthe‘té tln'm a Spanish variety of the more co
*/"f/ ¢ the species. It again, it were possible for a true hybrid mﬂ

pe fertilized by the pollen of either of its parents, though
conld produce no fertile pollen for itself, it wounld tbm__&:
much the sameé condition as the female plant of any d
species, and its tertlllty might be secured by the mstmﬁﬂm‘
of insects, &e. In the present  plant 1 repeatedly observed that "
the blossom always fell before the anthers on the —

P had bms_tj,and in order that this should net ope
- g the chance of impregnation, 1 touched some
%; VWIt'hA polien extraCted from these anﬂlers, but w
58 Possibly however the pollen was not s

i"fza‘ mﬂwd_mt—seem—ﬁe—be-ﬁ*m 1 dw
‘ & tigmas with the pollen of purpurea, “and M
: of Intea. But all these experiments failed in t
2 the ovules. Koepreuter was equally unsiioomfa"
tempts to fertilize this hybrid. I must re rece
“appeared to me a remarkable

ﬁa notice darmg the pmecuﬁ‘ﬁ
ﬁww*ﬁmﬂiﬁm of lutea




Proressor HENSLOW'S Examinatioy

10 1 ;
be well formed and perfected. The Ovarg of

= . wdeed contained plenty of ovules, most of Which | aff
r i ag e 1 J' = - o
P"""'jts t::;)eerved had been fertilized, 38 their seeds MpPened '[‘hLL
wards ;qt therefore have been fertilized by the pollen of Exe
mus :re

Plan-fS B i neighbourhood, according to 4| P
speciment But then the ovules of the

: his subject.
notions on t ; $ <
ere also similarly circumstanced wsth—them, ang ;g they .,
Wi :

ol : inflaen
been capable of receiving the same mflnence from othep Plang
there is nmo apparent reason why 00 sholild oot have
e -

fertile also. ;
Ovules. In the parent plants, the ovules begin tq 8IOW ang
~

develope themselves immediately after the fall of {],, corally
whilst in the hybrid they soon wither away. It js remarkap),

however, that allﬁ of decay in the ovarium E__ strictly limiteq ay, |
m-fhe o.vules thémselves, for even the little protuberanceg upon ‘

which they are seated on the placenta continue succulent, 4
do the various parts of the pericarp, including ¥en the bage 4,
of the style | all which bve—amd=sroW and attain their perfect
dimensions, the sdes alone slightly collapsing from the deficiency
of the ovules, in the enlarged cells. Plate xvi. Fig. 4. But the
stigmatic tissue dries np, and a cavity is thus left through the
upper part of the dissepiment, forming an opening between the
two cells, Fig. 5. e. The same effect sooner or later takes place
also in the seed vessels of the parents.

Recapitulation Tn reflecting upon the points of resemblance
and of disagreement in the Eeonom-y of these three plants, the
most striking circumstance which we have hitherto noticed in
their external characters, is the perfect identity in size and shape
.bot‘h of their pollen and of their ovules. As the respective organs
'i'fh!"h contain these bodies, viz, ,the;authers and the ovaria, e

r"}liq

Proy ed
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2 I,,Opnrtimmte to the different sizes of the three flo
Wers

. : i
Pht -" haie much ]ess F .
ﬂld many fewer ov “It “lﬂ'ﬂ one of puay purea, Wh\[‘,h m -

108t casual observation is sufficient to shew. The oval
¢ es

..,»'; thems
’ '
. pe l”l?"

fact the I
Je hybrid also are about intermediate in number to those

deICEd by the parents. It will be a subject worthy of future
,m:eqtl“’at"’"' to determine whether we=be=a condition necessary for
cecuring the hybridity of two species, das their pollen and ovules

£ M be of the same, or of nearly the same dimensions./ There

/ i pejscarcely a other deviption in theyexternal pharactbrs =

from thag of a precfsely intermgdiate coy dman, 50

its variogs organs bdtween thosd of its pa nt.s ¢X-

of he hYbr

1 to Jeall it, 1
cepting in fhe shape pf the stigma, in which this
very remar bly in the hybrid frgm the stig nafs

'u,-"‘ othiers, £ The chief physiological difference observable gy;
‘ ternal economy of the organs of fructlﬁcatlon seems to
+ the fall of the corolla, which in the. parents “does not take
till after the anthers have dlscharged their pollen and
perfectly withered, whereas in the hybrid the corolla

the anthers on the shorter stamens have burst, and w
those on the longer Kair, although ‘opened, have
with their pollen, and have not as yet become
The style and stigma of all three appeared to
alike, that is fo say, they a,ll heg@m to wi
of the eomlla
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12 g
-ceived the slightest difference betweey i
: Mtey
Niaj

Le three plantsf and as their organizatioy :
O,

[ have not P€!
of the cases selected by Moy AR

structures of th
i rom any T

hat different I ‘ | "
o er on the formation and developere,, "
e (ﬁ ”LF

illas is pap
to illastrate his P ; '
mbryo, the present attempt may not be without iy
’ : ’ p - : Zenery)
interest to the physiologist, independent of the ohjeets = 1

with the particular enquiry for which it has beey Undertg),
S} Iakey,

The method which I sparsued was always (fo “—Xﬂ%th
sthhe 4

ey 7 various parts in, purpurea, and then to Cﬂlml.)a.re them With “the

/&MW? like parts in hybrida, and lutea. Though it is possible iherefrnr

i that 1 may accidentally have overlocked some defect and di:

similarity in the internal stracture of the hybrid during th;s cmﬁ_
mon and simultaneous examination of all the three, apq iy
have represented in the drawings some appearance or other stﬁcﬂ‘y
belonging only to the anatomy of purpurea, yet I do pot think
such an error could very probablg have occurred. As the mg,
object in view was the direct comparison of the three Hlans
any striking difference at least would have been noticed, and

the subject have been submitted to a rigorous re-examina-

l!.t-_(:“,_[i

tion.
Vessels of the Pistil. Plate xvi. Fig. 1. represents a longi-

tudinal section of the ovarium perpendicular to the dissepiment,
and consequently passing through both the cells; and Fig. 2. is
another lung-itudirla% at right angles to the last seetion, dnd through
;:;:J::;lebof. :f;‘dissepimenfi‘ or rather, it rel_;-l‘-é;_'ents the surface
the ‘diésﬁpi:l'leu: rmg};-f]]:e. ovarinm asunder down the thickness of
s .. ’b‘:t“:c is composred of two skins with parenf:hY'
arfanged ip 5 cire]e'r:l:mdﬂ;;m.” 'rhe R of: o t.l Sﬁ?ue
Mmto the calyx and (.'orelﬁifjs"ls T e afte.r e
i » : olla (3), and again to the pericarp )

A o

A ¥
L, | e
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diverge ©0 either side into the placenta (d), a little ab
: p o ramif N ove i
Jowest point and then ramify or subdivide through its subst =
» : £ 5 su a
into separate fibres (@) which proceed directly to the b ﬂci
T ases of

the ovules. Fig. 3. represents a transverse section of the u B
F rar /ith the | : . ..
at of the ovarnuain wit ower part of the style: th Le
o bl | al
t posgtion r‘/

pé e
which is nearest the spectator being removed, as al
SR , as also

of the valve
its ovules. The smaller veins (¢'), of which wore tha
g 11}

lare all
are seen Tising through the: pericarp, all terminate m the

twenty

haseuof the stylef but the two larger ones (¢) which run along a/f

the line of junction nf_‘ the dissepiment with the pericarp- rise
the whole length of the style. The stigmatic tissue (¢), &/,.
(Fig. 1. 2 3.) descends down the middle of the style till it conies

into contact with the: summit of the placenta. Whmm%&g_

pearances here represented are examined with the highest m*n;-
fiers, their more intimate structure is exposed, as in Plate ;
where Fig. 1. and 2. are two transverse sections of the pistﬁi_
former correspondiag to one quarter of the circumference of the
ovarinm represented in the lower part of Fig. 3. Plate 1mﬁ_thé :
Jatter agreew with the section through the style in the :
part of the same figure. Plate xvin. Fig. 3. and 4, are
tudinal sections of the same organ, ‘the former through the
the latter through the sommit of the ovariam where
tissue (¢) descends to the placenta, as in* Fig. 1
these highly magnified sections all the corresy
designated by ‘the same lettersy as those in the
‘The veins (¢) (@), are in all cases

through
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vident by digesting the style in nitric acid,
mes € Y- -

heco ke

4 o -
s arated. Their oy s
arts are easily sepz Mation, _
elementary part o

formg of elsryated cones, and they all eng togethey a .
B/ ﬂ‘le e below-t-he stigma. The other eiementur_y Parts “{_;"m
a‘7 dlft"’“::'e certain extremely delicate tubes which, Mvest the 1, ey
:: "t’:acheaa, and give it the appearance of being :~'|'|rrnu|):dp“““‘

< d | ‘i
: e, but which up(e, iy
Jutinous substance, er the
a mucous Or g

powers of the miCl"O»‘:C(_TPe may be ‘qepar""tEd i"t.o fh“e tubyly,
vessels, whether subdivided or Tfﬂtl by tmnsv.erse d“‘[—'lll'ﬂ;{l]’m? I
was unable to satisfy myself. I '"‘? ve”_j (léhmte tissue hoq the
same general appearance as the stigmatic tissue, Which iy these
plants descends down the centre of' the s.ty.ie, to the Smmit o
the placenta. Where this latter tissue joins the stigma i«
“evidently composed of distinct cel]s,).r separable from each etherﬂ
at-their—extremmtres by nitric acid, Plate xvir. Fig. 3. (m), Lower
down however the cells are mere elongated (n), apg lower il
where this tissue meets the placenta, [ could, neither detect any

transverse diaphragms in it, nor even detach its cells (f they

}' / were such) from each othez at. their extremities, by the action

of nitric acid, though they -were easily separated longitudinally

mto long filamentous str?ﬁgs’. In this part of its course therefore

the stigmatic tissye appears rather to be tubular than cellular m

its structure. A fter this tissue has become divided into two bands,

Penetrating on ejther side through the dissepiment into the two

cells, it seemed t, e, .upon a most careful examination, to coat

over the whole surface of the placenta. It is very difficult how-

,Bver to be quite certain of this faet, and I -may. be.wrong, but

ta&er humerous dissectiong made upon the thr;ee plants, I found

]i?‘l‘ﬁ\t

wil
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: les (¢)y which film seemed to he gjm: ? .
;::; :}:1 p,,ntir:unu.-- with the stigiatic tiss":"“"“ﬂy constituted, 9'7
 Cellular tissue of the Pistil. These cells are for the most part 4
compressed into_tolerably recular rhomboidal dodgdahedrons p:x- “/ |
cepting in the placenta, where, as the ovarium increases the’* .
assume that irreglllﬂ,r ch"-iracter so well described and represented
by Mons. A. Brogniart in the parenchyma of the leaf, (Ann. des
se. Vol &) and they have the same sort of interstices filled With
#1/ air between them af&gccur in that organ. When the style is
. digested in nitric acid, the separate vesicles of its cellulart.tm
pecome cylindric-oval, Fig. 5. g and T have represented an ap- (2
pearance ({) which was noticed several times upon some of tHese;
vesicles, whwelhed 2 faintly marked band running down one
P ide.—Further examination may perhaps throw some addiﬁn_nﬁ{.'
light upon this circumstance, but at present

canse it may be ascribed. ' .

X - .

Epidermis of the Floral Organs. Plate xvit. Fig. 6,

O The flattened ceils are of the same ;sigé'in the )
their diameter being somewhat more than the tho
inch. They vary in shape from hexagonal to quadran
hordered by straight, or waved sides. This me
larly supplied with stomata (f). When digest

: A . - - RER SRRV
~ the cells assume an appearance, represented i




et/
P o)

ane 1'1. P ‘ (Y 5
‘t/ ple ey of their membrane. I'hus ' :
sparenc) . ¥ s _ i y
15| d. the cells appear to be separateq ¢ I/
II"I

i

! P
e S
)
- ,  tobe ar e SR SR
arranged in a triple tier (Fig. 10.). These curious vessels

W snsLow’s Examination
Iyﬂ(”.'[-..-hﬂﬂ He

16 K] .
i : ity 3
¢t3 overlooked from the diffic of detecting g, ;
ithe . i try
been hith between, contiguous cells, owing 4 the
A B

synetion ’ ;
junt F
2 m 1z, ¢ .

), where this

ral
Jermis 18 le
each other by aw
is shewn that thei
Tf past of these canals.

has been a St
a delicate homogeneous membry,
ane

< magnifie
astomizing !
~ true planes of junction rungalong the ..
ver quite positive up L

yeins or canals, whilst iy Fis
o

e e - mn anothe, ."l‘:.’

int which Ii)_il_-‘.f:l of d"“‘]"'t" amonyg Illl}\ill]llniﬂ g
poin : e ’F
[ mean the existenc !

idermis. ;
of nitrie acid, from the epidermis of the Corol|;
a

e of o
Such a membrane may be distinet]y :
” W Sepa.

vesting this ep
rated by the action
filament, and style.
strige (5;; and appear

It is faintly marked by parallel “""u‘ihul'...‘,\
< to coat over the whole surface of the

™
orzans, but whether it is perforated b}q fissare opposite 4a eqel, 4

stoma I did not ascertain.

i

" Structure of the Filament. Plate xvit. Fig. 8. 9. — P,
Jar tissne of this orgz Jda,

boidal dm}eﬁahedrons..aq the elongated hexagons seen in its longi.

tudinal section sufficiently explain @.‘_._9,). A single bundle of 4
trachese runs up the middle of it, invested by the peculiarly
delicate fibrous tissue already noticed.
Y
Structure of the Anthers. Plate xvir. Fig. 10—12.

T'he fibrous cells* composing the inner coat of the Xnther, 4/

‘ appeared to meygas distinct and perfect in the hybrid as in the
;2 parer:, paNor did I observe the slightest difference in the for-_
«/ mation and iti ; :
/ & :;] condition of the-shele organ in either of the three
in general, a transverse section shewed the fibrous cells

i seemed to b .
i odecahid:']‘m’ as 1t were, upon the sides and edges of
/ shape had dj ASpaces, as thongh certain original cells of that
iy Standjnl;-aplri?]:"ec‘-and _]el't this frame-work of their structure

. € triple tier is not distinguishable upon looking”

directly d ?
____{Mlnner surface of the anther (Fig. 11.), but

2 snhl.rkinjq “Dé céllul i
cellulis antherarum fibrosis, &c. 4to. Vratislaviee 1890."

b,

/
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some of the cells n.my be seen stlandiug upon the edges of the
: Zhé of the epidermis, whc‘:reg this membrane has been partially ?/
/ ieon ed of the inner coating composed of them. Fig. 12. (&) is
earance which they assume when dismembered by di- .

7t

e lom,

the apP
estion in nitric acuﬂ (&) being the cells of the ep:derm}s (J)L

. s of pollen rec alling somewhat of the character of the grain
‘? : f'( :auned at Jg Plate xv1. Iig. 3.
Structure of the Owvules. Plate xvii. Fig. 13. When the

4 covolla is expanded, the ovules are entirely composed of a (,m.
1 geties of large vesicles, and their surface has a very remarkabie

& and granulated appearance. At this period of their emstenee
L [ was unable to detect any thing very precise respecting ‘the
.F.-' g distinction and distribution of their separate parts. The fora-
' men (m) however was evidently seated near the :
darker spot indicated the chalaze (n) to be at the
tremity (see also Plate xvii. Figs. 1. aud 4, jzf-[n the o
purpurea and lutea, there is no difficulty in tracing the
parts of} ordmary structure, if they be exammed shortly
impregnation; but before their fertility is secured I

_]ntherto been able to detect in thase plants, _mqsre

Msslbly I have not given this part of the m
-iﬁmﬁﬁn %—When the ovu]es are. shves;ﬂd in n




pProrgssor H gnsLow’s Eramination

* So far then as these researches g,

Wpi " ; . Ithe
ded ‘in comparing the internal structure of the Horg) I: iy
y € = ts, MO aAppreci Tan,
i b those of its parents, PPreciable die M
brid with iffey
of the hy

detected. The elementary vesicles of whijy, thejy
- R nstracted seem to be all of the same g, cel.

it t"s“: ‘sitcc;s evident that fewer of these vesic)eg r[ll':.‘}tm;d
3 .eensequenly 8 i riation of any of the parts of hyhr']m
e@plo@f!nel‘ in those of lutea, than in completing ¢, f?r):( a,
g:?d d?hil :awﬁs of purpurea. But there appears to b, nqﬂ:::
:gtnualll]; defective in any part of these organs in the hybr'u;g,

\ pothing wanting of whﬁ is to be found in‘ those of the ty,

parents. The nutritive apparatns.more especially, so fa 3 5o
have examined it, seems to be quite perfect,'and as the funetign,
performed by it in all three plants are precisely the same up to
fhe” period “when the flower falls, there seems to he po N
for '?éiispecting the hybrid to differ n any particular froy its

parents in the perfection o_f_,si’ts conservative organs. Since howeyer
the functions of the reproductive apparatus appear to cease i

the hybrid before they do in the parents, it should seem that
there must be some deficiency in this part of its organizatio‘l:
though it has not yet been noticed. Should the Society con-
‘sider the details of this examination worthy their attemiou,.l
‘ propose to myself the further satisfaction of prosecuting the en-
qﬁﬁry next summer, if another opportunity should be permitted

me.

"hee
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the details of this examination worthy their attention, I o
to mysell the further satisfaction of prosecuting #he—en- ,ﬁ
pext summer if another opportunity should be permitted
_ /‘,W._/ S ores BE A 2D Hm i, S
= S LMl actoliliinas Lylic fas P
foi 2T 7 :

. ik
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proressor Hensvow's Evaminati,

DESCRIPTION OF THE PLATES

Prate XV,
. radical leaf (Fig. 2.) of the Hybrid
raceme (Fig. 1) and

b N Ty »

Prate XVI

e of the floral organs in the three plants contrasteq together
Mol an a pages 4 wnd 5 — T
o  same parts in the three columns are mnrkc\d' by corresponding |, _
alphabets, vis. in Roman capital, small Ttalic, and Greck ., L;tm.\ n
h M to refer to llfﬂl'e than the ﬁgures in one "“nlputm::?'f“ "
3 th W of explaining those in the others. or

> A. sepals separated and spread open: B. their marginal hairs Tagnifieg i
supernumerary : d. to I, arrangement of the sepg] R {
et ¢ M—h&. N.B, MHeve -fuﬁi—vdop:.iiu,n? - g R

M,Mé/md&y&c‘,/“‘m@t '

rar w: %ditto blended with the tube and formmg a

[ the natural size; the rest are more or less magnified,

ns in the tube of the corolla: B. a front, and C. a back
~D. dry, and E. moistened grains of pollen, lying on
g the o of an inch: F. a grain exploding upon the ap-

_mﬁomoﬂ'thesuﬂmdawitheﬁng

n of ovarium: D. an ovule at the '
qash;im divided to the grof
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PraTe XVII.

afomy of the Eurts af fructification, ;_\H the figures excepting Fig. 4; are’mioke
An o less magnified. The same letter is always employed to V(lesié“ate this. sdrta

in the different figures.
parts in
- g, Quarium, longitudinally divided: in the first cas %
Flg'i,:,the second down the plane of the dissepiment. e perpendicular to, and

jcel with its circle of vascular bundles surrounding the axis:
a Thifpﬁs circle given off to the calyx and corolla: e, lwgo larger bu::ll‘::a:;‘r;:;\ i
;un up the pericarp, bt 4o—it, and rise through the .&'
whole length of the style: d, separation of the vascular bundles into two bands
which enter the two lobes of the placenta near their base, and rising through = cezrea
TES substance d', again separate and subdivide, giving off single vessels to -
the bases of the ovules: e, the stigmatic tissue descending through the style

to the summit of the placenta.

»

Fig. 5. A transverse section through the summit of the ovarium, and again through

3 g't}xe pase of the style., The letters designate the same parts as in the last Figure, K ‘e
' with the additions of ¢, small vascular bundles rising through the pericarp, all of ... »

= M@gxminatingin the base of the style. e i - A e

Ripened pericarp of t,h.e’-‘i[-lybriﬂ, of the natural size.

e same magnified, with one valve remove_mmbiﬁxg !

I ?iﬁe placenta, which is still fleshyycovered by al
left by the drying up of the stigmatic tissue.

4 = ____.'__',I‘. £
= 3 glandalip bety ol ooty

i i .

.




ProrFESSOR Hensvow's Examination. &

Qoule ; m, foramen s 7 chalaze.

 Monstrosity of ditto-

ik : joestion in mitric acid ; o, the small y

! Detail nfthewu]egfterdlgesﬂonmmtncmx. smaller vesi,
ﬁ_‘ the bulk of the ovule; p, a paler colored vesicle nccasionally fo\lncde;mm'
m 4 N

Prate XVIIL

sections of the style and ovarium. V‘VhereA the same lotiers are
md'“m,_.m the last they designate the same parts.

of the style. Fig. 8. Longitudinal section of the stigma, ang
Fig. 4. I.dngltuinal section of the base of the style and apex

or bundles of trachemgwhich rise through the whole length of
e smaller veins which terminate in its base: d frag-
of the vascular bundles which rise into the placenta and branch off to the
2 B ic tissue descending ‘down the centre of the style to the summit

; €, the same tissue coating over the surface of the placenta, and
e ovules: m; foramen) n, chalaze, indicated by darker
of a raphe is apparent by a darker band extending
g, vesicle of the stigma: 7, tubular vesicles of

section of one quarter of the upper part of the ovarium. Fig. o

tissue of the style detached by digestion in nitri
by a transverse band, when secen more highly"

? -?:,‘_-
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