
























































































































































































CHAP. II. THE OXLIP. 65 

were crossed in the course of four seasons. I may 
mention, as a mere curiosity, that if any one were to 
raise hybrids between two trimorphic heterostyl ed 
species, he .would have to make 90 distinct unions 
in order to ascertain their fertility in all ways ; 
and as he would have to try at least 10 flowers in 
each case, he would be compelled to fertilise 900 
flowers and count their seeds. This would probably 
exhaust the patience of the most patient man. 

TABLE 14. 

Crosses inter se between the two f orms of the common Oxlip . 

Illegitimate union. 

ox-
".'; P, by pollen of 

oxlip: 
20 flowers fertilised, 
did not produce one 
capsule . 

Legitimate union. 

Short- st yled ox­
lip, by pollen of 
long - styled ox lip: 
10 flowers fertilised, 
did not produce one 
capsule. 

fll egiUmate union. 

· Long - sty!P.d ox­
lip, by its own 
pollcu : 24 flowers 
fert ilised, produqed 
five capsules, con­
taining 6, , 10, 20, 
8, and 14 seeds. 
Average 11 · 6. 

T ABLE 15. 

L egitinuite union. 

Long- sty led ox­
lip, by pollen of 
short-styled oxlip: 
10 flowers fertili sed, 
did not produce one 
capsule . 

Both forms of the Oxlip crossed with Pollen of bothfoi •ms of the 
Cowslip, P. veris. 

I llegitimate union. Legitimate union. I /legitimate union. Legitimate union . 

. Short-styled ox- Short -sty led ox- Long - styled ox- Long-sty led ox-
hp, by pollen of lip , by pollen of lip, by pollen of lip, by pollen of 
short - sty led cow- long - sty led cow- long- sty led cow- short< styled cow­
slip : 18 flowers fer- slip: 18 flowers slip: 11 flowers slip.:. 5 flowers 
t1hsed, did not pro- fertilised, produced fertilised, produced fert 1hsed, produced 
<l-ace one capsule. three capsules, con- one capsule, con- capsules, con­

t aitling 7, 3, and 3 tai ning 13 wretched tammg 21 and 28 
wretched seeds, ap- seeds. very fine seeds. 
parently incapable 
of germination. 

F 
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We see in these :five tables the number of capsules 
and of seeds produ ced, by crossing both forms of the 
oxlip in a legitim ate and ill egitimat e mann er with one 
ancther, and with the t wo forms of the primros e and 
cowslip. I may premise that the pollen of two of th e 
short- styl ed oxlips consist ed of nothing but minu te 
aborted whiti sh cells; but 'in the third short-styl ed 
plant about one-fifth of the grains appear ed in a sound 
condition. H ence it is not surprising that neith er 
th e short-st yled nor the long-styl ed oxlip produc ed a 
single seed when fertilis ed with this pollen. Nor did 
the pur e cowslips or primroses when ill egitimat ely fer­
tilis ed with it; but when thus legitimat ely fer tili sed 
they yielded a few good seeds. The female organs of 

./.t he short-sty.led oxlips, thou gh deteriorated in 
--\ \ . power, were m a rather bett er cond1t10n th an the male 

organs ; for th ough the short-styl ed oxlips yielded no 
seeds when fertili sed by the long-styled oxlip s, and 
hardly any when ill egitim ately fertilis ed by pme 
cowslips or primro ses, yet when legitim ately fertili sed 
by these latter species, espe·ciall y by the long-sty led 
primros e, they yielded a moderate supply of good 
seed. 

The long-styled oxlip more fertil e th an the 
thr ee short-s ty le'd oxlips, and about half its polle1i­
grains appeared sound. It bore no seed when legiti­
mate ly fertili sed by. the short-styl ed oxlips ; but this 
no doubt was due to th e badness of th e poll en of 
the latter ; for when ill egitim ately fertilised (Table 14) 
by its own pollen it produced s?i_ne good . seeds, 
though much fewer than self-fertili sed cowh ps or 

would have produced. The long styl ed o:s.­
!1P lik ewise yielded a very low average of seyd, as may 
blt seen in the thi rd of the four latter 

. when ill egitim ately fertili sed by, and when 
F 2 
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7·6 seeds, but of apparently good seed only 4 ·3 per 
capsule. At thr ee separate times nearly a hundr ed 
flowers were fertilis ed illegitimately with their own­
f::irm pollen, taken from separate plants ; and nu­
merous other flowers were produced, many of which __.­
must have received their own pollen. From all these 
flowers on the seventeen short -styl ed plants only fifteen 
capsules were produced, of which only eleven con-
tained any good seed, on an average 4 · 2 per capsule. 
As remarked in the case of the long-styl ed plants, 
some even of thes e capsules were perhaps the product 
of a littl e pollen accidentally fallen from the adjoining 
flowers of the other form on to the sti gmas, or trans- j 
ported by Thrips. Neverthel ess the short-st yled plants · 
seem to be slightly more fertil e with their oWn. pollen, 
than th e long-styled, in the proportion of fifteen cap­
sules to thr ee ; nor can this difference be account ed 
for by the short-st yled sti gmas being more liable to 
receive their own pollen than the long-styled, for the 
reverse is the case. The greater self-fertility of the 
short-styl ed flowers was likewise shown in 1801 by 
the plants in my flower-garden, which were left to 
themselves, and were but sparin gly visit ed by insects. 

On account of the probability of some of the flowers 
on the plants of both forms, which were covered und er 
the same net, having been legitim ately fertili sed in 
an accidental manner, the relative fertility of the 
two legitimate and two illegitim ate unions cannot 
be compared with certainty; but jud ging from the 
numb er of good seeds per capsule, the difference was 
at least in the ratio of 100 to 7, and probably much 
greater. . 

Hild ebrand tested my result s, but only on a single 
short- styl ed plant, by fertili sing many flowers with 
their own-form pollen; and faese did not produce any 
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with papillre, with their heads charged with 
pollen from the stamens of corresponding height 
borne by the flowers of the other form, and legitimate 
fertilisation is thus ensured. · 

Thus we can understa'nd the meaning of the tm,:sion 
of the styles in the long-styled flowers alone, as well 
as their divergence in the short-styled flowers. 

One other point is worth notice. In botanical works. 
many flowers are said to be fertilised in the bud. This 
statement generally rests, as far as I can discover, on 
the anthers opening in the bud ; no evidence being 
adduced that the stigma is at this period mature, or 
that it is not subsequently acted on by pollen brought 
from other flowers. In the case of Oephalanthera 
grandiflora I have shown* that precocious and partial 
self-fertilisation, with subsequent full fertilisation, is' 
the regular course of events. The belief that the 

·flowers of many plants are fertilised in the bud, that 
is, are perpetually self-fertilised, is a most effectual bar 
to understanding their real structure. I am, however, 
far from wishing to assert that some flowers, during 
certain seasons, are not fertilised in the bud ; for I 
have reason to believe that this is the case. A good 
observer,t resting his belief on ;the usual kind of 
evidence, states that in Linwm Austriacurn (which is 
heterosty led, and is considered by Plan ch on as a vairiety 
of L. perenne) the anthers open the ._evening before 
the expansion of the :flowers, and that the stigmas are 
then almost always fertilised. Now we know positively 
that, so far from Linwm perenne being fertilised by its 
own pollen in the bud, its own pollen is ·as powerless 
on the as so much inorganic dust. 

Linwni fla vum.-The pistil of the 1012g-styled form 

* •Fertili sation of Orchids,' 
p. 108.-2nd edit. 1877, p. 84. 

t 'Etudes sur la Geogr. Bot, 
H. Lecoq, 1856, tom. v. p. 325. ·· _,, 
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fertilised during several successive generations some­
times become more self-fertile; and this may have 
been tlie case with my stock of the present species 
of Pulmonaria ; but in this case we must assume 
that tb.e long-styled plants were at first sufficiently 
fertile to yield some seed, instead of being absolutely 
self-sterile like the German plants. 

Pulmonaria angustifolia.-Seedlings of this plant, 
raised from plants growing wild in the Isle of Wight, 
were named for me by Dr. Hooker. It is so closely 
allied to the last species, differing chiefly in the shape 
.and of the leaves, that the two have been con­
sidered by several eminent botanists-for instance, 
Bentham-as mere varieties. But, as we shall presently 
see, good evidence can be assigned for ranking the 
as distinct. Owing to the doubts on this head, I tried. 
whether the two would mutually fertilise one another. 
Twelve short-styled flowers of P. angustijolia were 
legitimately fertilised with pollen from long-styled 
plants of P. o_fficinalis (which, as we have just seen, are 
moderately elf-fertile), but they did not produce a 
single fruit. Thirty-six long-styled flowers of P. 
angir,stifolici were also illegitimately fertilised during 
.two seasons with pollen from the long-styled P. 
"o_fficinalis, but all these flowers dropped off uni:rµ­
pregnat ed. Had the plants been mere varieties of 
the same species these illegitimate ·crosses would 
probably have yielded some seeds, judging from my 
success in ill egitimat ely fertilising the long-styled 
:flowers of P. o,fficinalis; and the twelve legitimate 
crosses, instead of yielding no fruit, would .almost 
certainl)'.' ha:e yi'.3lded a considerable n.ut?ber, namely, 
a.bout mne, JUdgmg from the results given in the fol. 
fowing table (20). Therefore P. o_fficinalis and angusti. 
folia appear to be good and distinct species, } 
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conformity with other import ant function al differences 
between them, immedi ately to be described. 

The long-styl ed and short-styl ed flowers of P. angus­
tlfoli a differ from one another in structure in nearly 
the same manner as those of P. o:fJicinalis. But in the 
accompanying :figure a slight bulging of the corolla 

Fig. 6. 

Long-sty led form. Short-styled form. 

P ULilIONARIA ANGUSTI FOLIA . 

in the long-styled form, where the anthers are seated, 
has been overlooked. My son Willi am, who examined 
a large numb er of wild plant s in the Isle of Wight , 
observed that the corolla, though variable in size, was 
generally larger in the long-sty. d than in the 
short-styl ed; and certainly the ,largest corollas of all 
were found on the long-styl ed plants, and the smallest 
on the short- styl ed. Exactly the reverse occurs, ac­
cording to Hild ebrand, with P. officina lis. Both the 
pistil s and stamens of P. angustifol ia vary much in 
length ; so in the short-st y led form the distance 
between the stigma and the anth ers varied from 119 
to 65 divisions of the micrometer, and in the long­
·s tyled form 115 to 112. From an average of seven 
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other species shows that P. bisto1·ta is so strongl.y pro­
terandrous (the anthers generally falling off before the ( 
stigm as are matur e) that the :flowers must be cross­
fertilised by the many insects which viRit them. Oth er 

. spe cies bear much less conspicuous flowers which se­
crete little or no nectar, and consequ ently are rarely 
visited by ins ects; these are adapted for self-fertilisa­
tion, though still cap able of cross-fertilisation. Ac­
cording to Delpino, the Polygonacem are gen erally 
fertilis ed by the wind, instead of by ins ects as in th e 
present gen us. 

LEUCOSMIA BURNETTIANA (THYMELI.iE). 

As Prof. Asa Gray has expres sed his beli ef * that thi s species 
and L. acumi!ncita , as well as some speci es in the alli ed genus\.. _ 
Drymi spermum, are dimorphic or heterostyled, I pro CUred 1'{1,,.. 
from Kew, throu gh the kindn ess of Dr. Hook er, t wo dri ed ' 
flowers of the form er species, an inh abi ta nt of the Friendly 
Islands in the P acific. The pistil of ·the long-styled form is to 
that of the short-styl ed as 100 to 86 in length; the stigma 
projects just abov e the thro at of the coroll a, and is surrounded 
by five anth ers, the tip s of which r each up almost to its bas e ; 
and lower down, within the tubular corolla, five oth er and 
rath er smaller anth ers are seated. In the . short-styl ed form, 
the stigma stands some way down the t ube of the coroll a, nearly 
on a level wi th the lower anth ers of the other form: it differs 
remarkably from the stigma of the long-styl ed form, in being 
more papillo se, and in being longer in the ratio of 100 to 60. 
The anth ers of th e uppe r stamens in th e short- styled form are 
support ed on free filaments, and project above the thr oat of th e 
corolla, whilst the anth ers of the lower stamens are seated in 
the thro at on a level with the upp er stamens of the oth er form. 
The di ameters of a cons iderable num ber of grains from both sets 
of anth ers in both form s were meas m ed, but they did not differ 
in any tru stworthy degree. The mean diam l§ter of twenty-two 

* 'American Journ al of Sci­
ence,' 1865, p. I 01, and Seemann's 

'Journal of Botany,' vol. i ii. l Ss- ,' 
p. 305. ;.\ ,... 
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by bees with pollen from their own stamens ,produced 
numerous capsules · containin g oil an average 21·5 
seeds. 

Micl-styled form .-T wenty-four flowers legitimately 
fertili sed by the stamens of corresponding length; 
borne by the long and short-styled forms, yielded 96 
(probably 100) per cent . of capsules, which contained 
(excluding one capsule with seeds) on an uverage 
11 7 · 2 seeds. 

Fifteen mid-sty led flowers fertili sed ill egitimately 
by tLe longest"'stamens of the short-styled form yielded 
93 per cent. of capsules, which (excluding four cap­
sules with less than 20 seeds) contained on an average 
102·8 seeds. 

Thirte en mid-styled flowers fertilised ill egi timately 
by ·the mid-length stamens of the long-sty led for· 
yielded 54 per cent. of capsules, which (excludin g 
one with 19 seeds) contained on an average 60 · 2 seeds. 

Twelve mid-styled flowers fertilised ill egitimately 
by their own-form longest stamens yielded 25 per 
cent . of capsules, which (excludin g one with 9 seeds) 
contained on an average 77 · 5 seeds. 

Twelve mid-sty led flowers fertilised ill egit imately 
by their own-form shortest stamens yielded not a 
single capsule. 

S hort-styled f orm. - Twenty-five flowers fertili sed 
legitimate ly by the stamens of corresponding length, 
borne by the long and mid-styled forms, yielded 72 
per cent. of capsules, which (excluding one capsule 
with only 9 seeds) contained on an average -IO· 8 
seeds. 

T wenty short-sty led flowers fertilised ill egitimate ly 
by the other stamens of the long and rl:'iid-styled forms 
yielded only two very poor -capsules. 

Twenty short-sty led flowers fertilised ill egitimat ely 
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is that the mid-styled form differs from both the 
others in its much higher capacity for fertilisation 
in various ways. Not only did the twenty-four flowers 
legitim ately fertilised by the stamens of corresponding 
lengths, all, or all but one, yield capsul es rich in / 
seed; but of the other four illegitimate unions, that 
by the longest stamens of the short -styl ed form was 
highly fertile, though less so than the two legitimate 
lmions, and that by the mid-length stamens of the 
long-styl ed form was fertile to a considerabl e degree; 
the remaining two illegitimate unions, namely, with 
this form's own pollen, were sterile, but in different 
degrees. So that the mid-styled form, when fertilised 
in the six different possible methods, evinces five 
grades of fertility. By comparing compartm ents III. 
and VI. Tabl e 24 we may see that the action -.f 
th e pollen from the shortest stamens of the long-styled 
and mid-styl ed forms is widely different; in the one 
case above half the fertilised flowe.rs yielded capsules 
containing a fair numb er of seeds; in the other c.ase 
not one capsule was produced . So, again, the green, 
large -grained pollen from the' longest stamens of. 
the short -styl ed and mid-styled forms (in compart­
ments IV. and V.) is widely different. In both these 
cases the difference in action is so plain that it cannot 
be mistaken, but it can be corroborated. If we look 
to Tabl e 25 to the legitimate action of the shortest 
stam ens of the long- and mid-styled forms on the 
short-sty led form, we again see a similar but slighter 
difference, the pollen of the shortest stamens of the 
mid- sty led form yielding a smaller average of seed 
durin g the two years of 1862 and 1863 than that from 
the shortest stamens of the long-sty lru form. Again 
if we look to Table 23, to the legitimate action J». 

the long-sty led form of the green poll en of the two 
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131 and a minimum of 63 : I.hence thi s plant did not produce 
quite 80 per cent. of the normal num ber of seeds. Twelve 
flowers were ar tificially and legitim ately fertilised with pollen 

· from a legitimate long-styled plant, and yielded from nine 
capsules au average of lll:i ·I seeds, which were finer than .. 
in the previous case, with a maximum of 135 apd a minnnnm 
of 75 ; so tba.t, as with Plant 17, pollen from a legitimate 
plant increased the fer tili ty, but dicl not brin g it up to the full 
standard. 

P lant 19. This mid-styled plant, fertili sed in the same m&nner 
and at the same period as the last, yielded an avernge from !, 
ten capsules of 73 ·4 seeds, with a maximum of 87 and a min i­
mum of 64 : hence thi!l plant produ ced only 56 per cent. of the 
full number of seeds. Thirteen flowers w·ere artificially and 
legitimately fertilised with pollen from a legitimate long-sty led 
plant, and yielded ten ca.psules with an average of !J5· 6 seeds ; 
so that the appli c.ation of pollen from a legitimate plant added, 
as in the two previous cases, to the fertili ty, but did n'ot bring 
it up to th e proper standard . · ' 

Plant 20. Thi s long-styled plant, of the same p::trentage with ))­
the two last mid-styled plants, and freely fertilised in the same 
manner, yjelded an average from ten capsu les of e\:J · 6 seeds, 
with a maximum of 83 and a minimum of 52 : lience this plan t 
produced 75 per cent. of the full numb er of seeds. 

CL ASS V. fll egitima te Plants raised from ct Short-stylecl 
P arent f erti lised with pollen f rorn, the mid -length 
stamens of the long-stylecl fo rm. 

In the four previous classes, plants raised from the · 
thr ee forms fertilis ed with pollen from either the longer 
or shorter ;;tamens of the same form, but generally not 
from the same plant, have been described. Six other 
illegitimate unions are possible, namely, between the 
thr ee forms and the stamens in the other two forms 
which do not correspond in height, with their pistils 
But I in raising plants from only three of 
these six umons. From one of th em, foilming the pre­

,V., twelve plants were raised ; these con­
sisted of eight short -styled, and four long-styled plants, 

"' 
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Nor did I observe any contabescent anthers. It de­
serves, also, particul ar notice that these plants, differ­
ently from what occurred in any of the previous classes, 
consisted of all three forms, namely, eighteen short­
sty led, fourteen long-sty led,_ and eight mid-sty led 

·plants. As these plants were so fertile, I counted the 
seeds only in the two following cases. 

Plant 32. This mid-styled plant was freely and legitim ately 
fertilised during the unfavourable year of 1864, by num erous 
surrounding legitimate and illegitim ate plant s. Eight cap­
sules yielded an average of 127·2 seeds, with a of 114 
and a minimum of 96; so that this plant at tained 98 per cent. 
of the normal standard. 

'Plan t 33. This short- styled · plant was fertilised in the same 
manner and at the s;me time with the last; and ten capsules 
:yielded an average of 113 · 9, with a maximum of 137 and a 
minimum of 90. Hence this plant . produced no less than 187 

- ' \ per cent. of seeds in comparison with the normal st <Lndard. 
\ 

Concluding Rernarks on the fll egitimate Offspring of the 
three f01·ms of Lythrwn saliqaria. 

From . the three forms occurring in approximately 
equal numbers ·in a state of natur e, and from the re­
sults of sowing seed naturally produced, ther e is reason 
to belie:ve that each form, when legitimately fertili sed, 
reproduces all thr ee forms in about equal numbers. 
Now, we have seen (and the fact is a very singul ar 
one) that the fifty-six plants produced from the 
long-styled form, illegitimately fertilis ed with pollen 
from the same form (Classes I. II.), were all long­
styl ed. The short-styl ed . form, when self-fertili sed 
(Class III.), produced eight short-styled and one long­
styl ed plant; the mid-styl ed form, similarly treated 
(Class IV.), produced thr ee mid-styl ed and one long­
styled offspring; so that these two forms, when ille-

-c rtcG5iZs?s 
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incestuous marriages, if they continued to marry in­
cestuously, would have their sterility only slightly 
increased; but their fertility would not be restored by 
a proper marriage ; for if two children, both of in­
cestuous origin, but in no degree relat ed to each 
other, were to marry, the marriage would of course be 
strictly legitimate, nevertheless they would. not give 
birth to more than half the full and proper number 
of children. 

Equ,al-styled variety of Primula Sinensis.-As any variation in 
the structure of the reproductive organs, combined with changed 
function, is a rare event, the following cases are worth giving 
in detail. My attention was first called to the subject by ob- ,,_ .• --., 
serving, in 1862, a long-styled plant, descended from a self. 
fertilised long-styled parent, which had some of its flowers in anl 
anomalous state, namely,' with the stamens placed low down in -
the corolla as in the ordinary long-styled form, but with the 
pistils so short that the stigmas stood on a level with the anthers. I 
These stigmas were nearly as globular and as smooth as in the 
short-styled form, instead of being elongated ancl rough as in 
the long-styled form. Here, then, we have combined in the 
same flower, the short stamens of the long-styled form with a 
pistil closely resembling that of the short-styled form. But 
the structure varied much even on the same umbel : for in two 
flowers the pistil was inteiwediate in length between that of 
the long and that of the short-styled form, with the stigma 
elongated as in the former, and smooth as in the latt er ; ancl in 
three other flowers the structure was in all respects like that of 
the long-styled form. These modifications appeared to me so 
remarkable that I fertili sed eight of the flowers with their own 
pollen, and obtained five capsules, which contained on an 
average 43 seeds; and this numb er shows that the flowers bad 
become abnormally fertile in comparison with those of ordinary 
long-styl ed plants when self-fertili sed. .:. was thus led to ex­
amine the plants in several small collect.ions, and the result 
showed that the equal- styled variety was not rr..lre. 

In a state of nature the long and short- sty led forms would no 
doubt occID' in nearly equal numb ers, as I infer from theanalo g:y 
of the other het erostyled species of Primul a, and from having 
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TABLE 31. 

· Primul a S£nensis. 

N nrue of Owner or Pince. Long-styl ed / Short-styled 
Form. Form. 

Eqnal-Rtyled 
Variety . 

1\fr. Horwood 0 0 17 
Mr. Du ck 20 0 9 
Basto n 30 18 15 
Chiches ter 12 9 2 
Halwo od .. 42 12 0 
Hi gh Elms . 16 0 u 
·wester ham. 1 5 0 
My own plants from pu rc hased seeds 13 7 0 

Total · 134 
I 

51 43 
. 

;·a ised the two forms of the present species in exactly the same 
uumber from flowers which had been legitimately crossed. '.l'he 
pl'eponderance in the above table of the long-styled form over 

\ the short-styled (in the proportion of 134 to 51) i·esults from gar­
' deners generally collecting seed from self-fertilised flowers; ancl 
· the long-styled flowers produce spontaneously much more seed 

(as shown in the first chapter) than the short-styled , owing to the 
anthers of the long-styled form being placed low down in the 
corolla, so that, when the flowers fall off, the anthe1·s are dragged 
over the stigma; and we now also know that long-styled plants, 
when self-fertilised, very generally reproduce long-styled off­
spring . From the consideration of this table, it occurred to 
me in the year 1862, that almost all the plants of the Chinese · 
primrose cultivated in Engl and would sooner or later become 
long-styled or equal-styled; and now, at the close of 1876, I 
have had five small collections of pl:1nts examined, and almost · 
all consisted of long-styled, with some more or less well-cba­
mcteri sed equal-styled plant s, but with not one short-styled. 

With respect to tlie equal-styled plants in the tab le,' Ml-. Hor­
wood raised from purch ased seeds four plants, which he re­
·member ed were certainly not long-styl ed, but either short- or 
equal-styled, prohably the latte r. These four plants were kept 
1eparate and all wed to fertilise them selves; from their seed the 
seventeen plants in the table were raised, all of which pro ved 
equal-styled. The stamens stood down in the corolla as in 
the long-styl ed form; and the stigmas, which were globular and 

• 
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smooth , were eith er completely surround ed by the anth ers, or 
stood close above them. My son William made drawings for 
me, by the aid of the camera, of the pollen of one of the above 
equal-sty led .Plants ; and, in accordance with the position of the 
sta..mfills., tJrn "T3i.J:!§ in th0ir BmuJ.l Bi2ll'l thooo of tilie 
long-styled form. He also examined pollen from t;wo equal-sty led 
plants at Southampton: and in both of them the gra ins dif­
fered extremely in size in the same anthers, a large number 
being small and shrivelled, whilst many were fully as large as 
those of the short- styled form and rather more globular. It is 
probable that the large size of these grains was due, not to their 
having assumed the charact er of the short- styled form, but to 
monstrosity ; for Max Wichur a has observed pollen-grains of 
monstrous size in certain hybri ds. The vast number of the 
small shrivelled gra ins in the above two cases explains the fact 
that , though equal-styled plants are generally fertile in a high 
degree, yet of them yield few seeds. I may add that my 
son compared, in 1875, the grain s from two whit e-flowere<l__ 
plants, in both of which the pistil projected above the anthers, °\.-
but neith er wern properly long-styled or equal-styled '. and in r 
the one in which th e stigma projected most, the grams were . 
in diaUJ.eter to those in the other plant, in which the stigma pro-
jected less, as 100 to 88; whereas the difference bet ween the 
grains from perfectly characterised long-styled and shor t-styled 
plants is as 100 to 57. So that these two plants were in an 
intermediate condition. To return to the 17 plants in the first 
line of Table 31: from the relative position of their stigma s and 
anth ers, they could hardl y fail to fertilise themselves : and ac-
cordingly four of them spontan eously yielded no less than 180 
capsules; of these Mr. Hor wood selected eiglit fine capsules for 
sowing ; and they included on an average 54·8 seeds, with a 
maximum of 72. He gave me thir ty other capsules, taken 
by hazard, of which twenty-seven contai ned good seeds, aver­
aging 35 · 5, with a maximum of 70: but if six poor cap­
sules, each with less than 13 seeds, be excluded, the average 
i ·ises to 42 · 5. These are higher numbers than could be ex­
pected from either well-characterised form if self-fertil ised.; and 
thi s high degree of fertilit y accords with the view that the 
rriale organs belonged to one form, and the fe:irtale organs par­
t ially to the other form; so that a self-union in the case of the •. 
equal-sty led varie1iJ is in fact a legitimate uni on. ..r· 

The seed saved from the above seventeen self-fertili sed equal-



UrrAP. V. HETEROSTYLED DIMORPHIC 221 

styled plants produced sixteen plants, which all proved equal­
styled, and resembled theil' parents in all the above-specified 
respects. The stamens, however, in one plant were seated higher 
up the tube of the corolla than in the true long-styl ed form · 
in llinothcr plant u.lmoi>t u.ll tho unthors wm·e contaooscent 
sixteeu plan ts we1·e the grandchildrnu of the four origina.l plants 
which it is believed were equal-sty led; so that this abnormal 
condition was faithfully transmitted, probably throu gh three, 
and certainly through two generations . The fertility of one of 
these grandchilcfren was carefully observed ; six flowe1·s were 
fertilised with pollen from the same flower, and produced six 
capsules, containing on an average 68 seeds, with a maximum 
of 82, and a minimum of 40. Thirteen capsules spontaneously 
self-fertilised yielded aµ average of 53·2 seeds, with the astonish­
ing maximum in one of 97 seeds. In no ·legitimate union has 
so high an average as 68 seeds been observed by me, or nearly 
so high a maximum as 82 and 97. These plants, therefore, not 

• ().nly ha:ve lost their proper heterostyled struct ure and peculiar 

) \

/ functional powers, but have acquired an abnorma l grade of fer­
tility-unless, indeed, their high fer.tility may be accounted for 

· by the stigmas receiving pollen from the circumjacent anthers 
at exactly the most favourable period. 

With respect to Mr. Duck's lot in Table 31, seed was saved 
from a single plant, of which the form was not observed, 
and this produced nine equal-styled and twenty long-styled 
plants. The equal-styled resembled in all res1)ects tho se pre­
viously described: and eight of their capsules spontaneously 
self-fertilised contained on an average 44·4 seeds, with a 
maximum of 61 and a minimum of 23. In regard to the 
twenty long-styled plants, the pistil in some of the flowers did 
not project quite so high as in .ordinary foug-styled fl9wers; 
and the stigmas, though properly elongated, were smooth, so 
that we have here a slight approach in structure to the pistil of 
the sho1't-styled form. Some of these long-styled plants also 
approached the equal-styled in function; for one of them pro­
duced no less than fifteen spontaneou sly self-fertilised capsules,' 
and of these eight contained, on an a,verage, 31 ·7 seeds, with 
a maximum of 61. This average would be rather low for a 
long-styled plan t' artificially fertilised with its own pollen, but 
is high for one spontaneou sly self-fertiliEed. For instance, 
fofrty-four capsules produced by the illegitimate 
of a long-styled plant, spontaneously self-fertilised, contarned 
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species, but that some of the plants, when artificially 
fertilised with their own pollen, yielded a moderate 
supply of seed. He was so kind as to send me some 
of these self-fertilised seeds, from which I raised the 
plants immediately to be described. I may premise 
that the results of my experiments on the seedlings, 
made on a large scale, do not accord with thos e bv 
lVIr. Scott on the par ent-plant. " 

First, in regard to the transmission of forn:i and 
colour. The ,parent-plant was lop.g-styled, and of a 
rich purpl e colour. From the self-fertilised seed 23 
plants were raised; of these 18 were purple of dif­
ferent shades, with 2 of them a little streaked and 
freckled with yellow, thus showing a tendency to 
1·eversion; and 5 were yellow, but genera lly with a 
l.:Jrighter orange centre than in the wild flower. All 
the plants were profuse flowerers. All were long­
'styled; but the pistil varied a good deal in length 
even on the same plant, being rather shorter, or con­
siderablv longer, than in the normal long-styled form; 
and stigmas lik ewise varied in shape. It is, 
ther efore, probabl e that an equal -styled variety of the 
primrose might be found ·on careful search; and I 
have received two accounts of plants apparent ly in this 
condition . The stamens always occup1'ed their proper 
position low down in corolla; and the pollen­
grains were of the small size prop er to the long-styled 
form, but were mingled with many minute and 
shrivelled grains. The yellow-flowered and the purple­
flowerecl plants of this first generation were fei-tilisecl 
und er a net with their own pollen, and the seed sepa­
rately sown. From the former, ::!2 plants were raised 
and all were ye1 ow and long-styled. From the latte r 
,or the purpl e-fl;owered plants, 24 long- sty led plants 
were raised, of which 17 were purple and 7 yellow. 

Q 
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these plants was greatly impaired . The loss is not 
correlated with the colour of the flower; and it was to 
ascertain this point that I made so many experiments . 
As the parent-plant growing in Edinburgh was found 
by Mr. Seott to be in a high degree sterile, it may 
have transmitted a similar tendency to its offspring, 
independently of their birth. I am, how-
ever, inclined to attribute some weight to the illegiti-
macy of their descent, both from the analogy of other 
cases, and more especially from the fact that when the 
plants were legitimately fertilised with pollen of the 
common primrose they yielded an average, as may be 
seen in the table, of only 5 more seeds than when 
illegitimately fertilised with the same pollen. Now we 
know that it is eminent ly characteristic of the illegiti-
mate offspring of P1·imibla Sinensis that they yield but, 
few more seeds when legitimately fertilised than when 
fortilised with their own-form pollen. 

PRIMULA VERIS, Brit. FL 

Var. officinalis of Linn., P. oJficinalis of Jacq. 

Seeds from the short-styled form of the cowslip 
fertilised with pollen from the same form germinate 
so badly that I raised from three successive sowings 
only fourteen plants, which consisted of nine short ­
styled and :five long-styled plants. Hence the short­
styled form of the cowslip, when self-fertilised, does not 
transmit 'the same form nearly so truly as does that 
of "f!·. Sinen.sis . . From the long-styled always 
fertilised with its own-form pollen, I raised in the 
first generation thr ee long-styl ed plants,-from their 
seed 53 long-styl ed grandchildr en,-fr om their seed . 
4 long-styl ed great-grandchilclr en,-from th eir seed .P -
20 long-st y led great-great-graudehiMreu,-and lastly, ) 
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from their seed 8 lo:qg-styled and 2 short-styl ed great­
great-gre at-grandchildr en. In this last generation 
short-styled plants appeared fo1• the fu-st time in the 

mv- ..._ course of. the six1 parent long-styled 
V plant ,which was fE'.rtilis ed with pollen from another 

plant of the same form being counted as the first 
generation. Their ·appearance may be attributed to 
atavism. From two other long-styl ed plants, fertilis ed 
with their own-form pollen, 72 plants were raised, 
which consisted of 68 long-styl ed and 4 short-styl ed. 
So that altogether 162 plants were raised from ille­
gitimately fertilised long-styled cowslips, and these 
consisted of 156 and 6 short-styl ed plants. 

./ 

We will now turn to the fertility and powers of 
,,.--growth possessed by the ill egitim ate plants. From 

, a short-styl ed plant, fertilis ed with its own-form 
pollen, one short-styled and two long-styled plants, 
and from a long-styl ed plant simil arly fertilised thre e 
long-styl ed plants were at :first raised. The fertilit y 
of these six ill egitim ate plants was carefully observed; 
but I must premise that I cannot give any satisfactory 
·standard of comparison as far as the numb er of the 
seeds is concerned; for though I count ed the seeds 
of many legitim ate plants fertilised legitim ately and 
ill egitim ately, the numb er varied so greatly during 
successive seasons that no one standard will well 
for ille gitimat e unions made during different seasons. 
Moreover the seeds in the same capsule frequentl y 
differ so much in size that it is scarcely possible 
to decide which ought to be count ed as good seed. 
There remains as the best standard of comparison the 

· proportion al numb er of fertilis ed flowers which pro­
duce capsules cont ainin g any seed. 
· Fir st, for the one ill eo·it imate short-styl ed plant. 
fu the cqurse of thr ee 27 flowers were ill egiti-
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tilis ed with thell: own pollen-, produc ed 15 capsules, 
containin g an average of 16 · 3 seeds. As already 
stated, the probable average with legitimate plants 
for a union of this natur e is rather above 20 seeds. 
These plants were remarkably healthy and vigorous, 
as long as they were kept und er highly favourable 
conditions in po.ts in the greenhous e ; and such tre at­
ment greatly increases the fertility of the cowslip. 
When these same plants were planted durin g the next 
year (which, however, was an unfavourable one), out 
of doors in good soil, 20 self-fertilis ed flowers pro­
duced only 5 capsules, containing extremely few and 
wretched seeds. 

Four long-styled great-gr andchildren were raised 
from the self-ferti lised grandchildren, and were kept 
und er the same highly favourable conditions in the 
greenhouse ; 10 of their flowers were fertilised with 
own-form pollen and yielded the large proportion of 6 
capsules, containing on an average 18 · 7 seeds. From 
these seeds 20 long-styl ed great-great-grandchildren 
were raised, which were likewise kept in the greenhouse. 
Thirty of their flowers were fertilis ed with thei r own 
pollen and yielded 17 capsules, containing on an aver­

no less than 32, mostly fine seeds. It app ears, 
therefore, that the fertility of thes e plants of the fomth 
ill egitim ate generation, as long as they were kept 
und er highly favomable conditions , had not decreased, 
but had rather increased. The result, however, was 
widely different when they were planted out of doors 
in good soil, where other cowslips grew vigorously ancl . 
were completely fertil e ; for these ill egitimate plants 
now became much dwarfed in statur e and extremely 
sterile, not withstandin g that they were exposed to the 

. ,visits of insects, and must have been legitimate ly fer­
tilis ed by th e surroundin g legitimat e plants . A whole 
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sterile. But there are mark ed exceptions, as shown 
by Gartner, to these rules. So it is with ill egitimate 
unions and ill egitim ate offspring. ·Thus the mid­
styled form of liytlm (!]n saliearia, when illegitimately 
fertilised with pollen from the longest stamens of 
the short-styled form, produced an unusu al number 
of seeds ; and their illegitimate offspring were not at 
all, or hardly at all, sterile. On the other hand, the 
ill egitimat e offspring from the long-styled form, ferti­
lised with pollen from the shortest stamens of the same 
form, yielded few seeds, and the illegitim ate offsprin g 
thl.ls produced were very sterile; but they were more 
sterile than might have been expected relatively to the 
difficulty of effecting the union of the parent sexual 
elements. No point is more remarkable in regard to 

/ t he crossing of species than their unequ al recipr ocity. 
""JI., Thus species A · will fertilise B with the greatest ease ; 

'' but B will not fertilise A after hundreds of tri als. W e 
have exactly the same case with ill egitim ate unions; 
for the mid-styl ed Lytlw wm saliem·ia was easily ferti­
lised by pollen from the longest stamens of the short­
sty led form, and yielded many seeds; but the latter 
form did not yield a single seed when fertilised by the 
long est stamens of the mid-styled form. 

Another import ant point is prepotency. Gartn er 
has shown that when a species is fertilised with pollen 
from another species, if it be afterwards fertilis ed with 
its own pollen, or with that of th e same species, this 
is so prepotent over the foreign pollen that the effect 
of . the latter, though placed on the stigma some time 

is entir ely destroyed. E xactly the same 
thing occi.1.rs with the two forms of a heterosty led 

.,. Thu s- several long-sty led flowers of Priniu.la 
veris were fertili sed ill egitim ate ly with pollen from 
another plant of the same form, and twenty-four hours 

R 
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lised by any other individu al of the same species. This 
is not so with heterostyl ed . plants; a long-styled, mid­
styl ed or short-styled plant cannot fully fertilise or 
be fertilised by any other individu al, ·but only by 
one belonging to another form. Thus the essell'­
tial character of plants belonging to the lieterostyled 
class is that the individu als are divided into two or 
thr ee bodies, like the males and females of dimcious 
plants or of the higher animals, which exist ) n approxi­
mately equal numbers and are adapted for reciprocal 
fertili sation. The existence, therefore, of two or three 
bodies of individu als, fr?m one in the 
above more important characteri stics, offers by itself 
good evidence that the species is het erostyl ecl. But 
absolut ely conclusive evidence can be derived only 

J from experiments, and by finding that pollen must be 
· applied from the one form to the other in order to 
ensure complete fertility. 

In order to show how much more fertile each form 
is when legitimat ely fertili sed with pollen from the 
other form (or in the case of trimorphic species, with 
the proper pollen from one of the two other forms) 
than when ill egitim ately fertilis ed with its own-form 
pollen, I will append a Table (33) giving a summary 
of the · result s in all the cases hitherto ascertained. 
The fertility of the unions may be judged by two 
standards, namely, by the proporti on of flowers which, 
when fertilis ed in the two methods, yield capsules, and 
by the average numb er of seeds per capsule. :w hen 
t4ere i:;i a dash in the left-hand column opposite to 
the name of the species, the proportion of the flowers 
w,hich yielded capsules was not recorded. 

The t wo or thr ee forms of the same heterostyled 
species do not differ from one another in general habit 

•. 01· foliage, as sometimes, though rarely, happens with 
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spread from a single centre to such widely remote and . 
separated areas. 'fhe family of the Rub iacere contains 
not far short of as many heterostyled genera as all 
the other thirt een families together; and hereafter 
no doubt other Rubiaceous genera will be found to 
be hetefostylecl, although a large majority are homo­
styl ed. Several closely allied genera in this family 
probably owe their heterostyled stru ctur e to descent 
in common; but as the genera thu s characterised are 
distribut ed in no less than eight of the trib es int o 
which thi s family has been divided by Benth am and 
Hooker, it is almost certain that several of them 
must have become heterostyl ed -independentl y of 
one another. What there is in the constitution or 
structur e of the members of this family which favours 
their becoming heterostyl ed, I cannot cqnjecture. ' 
Some families of considerable size, such as the Bo­
raginere and Verbenacere, includ e, as far as is a:t 
present known, only a single heterostyled genus. 
Polygonum also is the sole heterostyled genus in its 
family ; and though it is a very large genus, no other 
species except P.fagopyrum is thu s characterised. \iVe 
may suspect that it has become heterosty led within 
a comparatively recent period, as it seems to be less 
strongly so in function th an the species in any other 
genus, for both forms are capable of a qon­
siderable number of spontaneously self-fertilised seeds. 
Polygonum in possessing only a single heterostyled 
species is an extreme case ; but every other genus of 
considerable size which includes some such species 
lik ewise contains homostylecl species. Lyt hrum in­
clud es t riniorphic, dimorphi c, and homostylecl species. 
. Trees, herbaceous plan s, both large 

and small, bean ng smgl e flowers or flowers in dense , 
spikes or heads, have been rendered heterostylec1. / 
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acquir ed unl ess it were highly beneficial to the species ; 
and alth ough it may be beneficial to an individu al 
plant to be sterile with its own poll en, cross-fertilisa­
tion being thus ensured, how can it be any advan­
tage to a plant to be ster ile with half its brethr en, 
that is, with all the individu als belonging to. the' 
same form? Moreover, if the sterilit y of t he unions 
between plants of the same form had been a special 
acquir ement, we might have expected th at the long­
styled form fertili sed by the long-styl ed would have 
been sterile in the same degree as the short-sty l,ed 
fertilised by the short-styl ed; but this is hardly ever 
the case. On th e contrary, there is sometimes the 
widest difference in this respect, as bet ween the two 
ill egitimate unions of Pulmonaria angiistijolia and of 
Hotlonia palustris. 

It is a more probable view that the male and female 
organs in t wo sets of individuals have been by some 
means specially adapted for recipr ocal action ; and 
that the sterility between the indi viduals of the same 
set or form is a.n incidental and purp oseless result . 
The meaning of the term "incidental" may be illu s­
trated by the greater or less difficulty in graftin g or 
buddin g· together two plants belonging to distinct 
species ; for as this capacity is qui te immateri al to 
the welfare of eith er, it cannot have been specially 
acquir ed, and must be the incidental result of differ­
ences in their vegetative syste ms. But how the 
sexual elements of heterostyled plants came to differ 
from what they whilst th e species was homo­
stylecl, and how they became co-adapted in two sets of 
individu als, are very obscure points. vVe know that 
in the t wo of our c;ixisting heterostyled plants 
the pistil always differs, and the stamens· generally 

fier in length ; so does the stig ma in stru ctur e, 
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Plants under cultivation or changed conditions of 
life frequently become sterile ; and the male organs 
are much oftener affected than the female, tho ugh the 
latte r alone are sometimes affected . The ster ility of 
the stamens i& generally accompanied by a reduction 
in. their size; and we may feel sure, from a wide-spread 
analogy, that both the male and female organs would 
become rudim enta ry in the course of many genera ­
tions if they failed altogether to perform their proper 
functi ons. According to Gartner;* if the anther s nn 
a plant are contabescent (and when th is occurs it is 
always at a very early period of growth) the female 
organs are sometimes precociously developed. I 
mention this case as it appears to be one of com­
pensation. So aga in is the well-known fact, that 
plants which incr ease largely by stolons or other such 
means are often utterly barren, with a large proportion 
of their pollen-grains in a worthless condition. 

Hild ebrand has shown that with hermaphrodite 
plants which are strongly proterandrous, the stamens 
in the flowers which open first sometimes abort; and 
this seems to follow from their being useless, as no 
pistils are then rea<ly to fertilised. Conversely 
the pistils in the flowers which open last sometimes 
abort ; as when they are ready for fertili sation all the 
pollen has been He further shows by means of 
a series of gradat10ns amongst the Compositre,t that 
a tend ency from the causes just specified to produce 
either male or female florets, sometimes spreads 
to all the florets on the same head, and sometimes 

* 'B1'itra !e zur Kenntni ss,' &c. 
p. 117 et 8eq. 'l' he whole sub.ject 
of th e of plants from 
var ious causes has been di -cussed 
in my 'Variation of Animals 
and Plants under Domestication,' 

chap. xvii i.-2nd edi t. vol. ii. 
pp. 146- 56. 

t • Ueber die Geschlechtsv er­
haltniss e bei den Compositen,' 
1869, p. 89. 
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1865 "innumerable very :fine fruits." I may add , 
that thr ee other female trees growing close by were 
observed, but only dming 1863, and they then bor 

- abundantly. With respect to the polleniferous bushes, 
the one marked 0 did not bear a single fruit during 
the years 1863 and 1864, but during 1865 it produc ed 
no less than 92 fruit, which, however, were very poor: 
I selected one of the finest branch es with 15 fruit, antl 
these contained 20 seeds, or on an average 1·33 per 
fruit. I then took by hazard 15 fruit from an adjoin­
ing female bush,_ and these contained 48 seeds; tha t 
is more than twice as many, or on an average 2 · 86 
per fruit. Many of the fruits from the female bushes 
includ ed four seeds, and only one had a single se d; 
whereas not one fruit from the polleniferous bush es 

"" - contain ed four seeds. MoreovElr, when the two lots of 
/r seeds were compared, it was manifest that those from 

the female bushes were the large r. The second 
poll eniferous bush, D, bore in 1863 about two dozen 
fruit,-in 1864 only 3 very poor fruit, each containin g 
a singl e seed,- and in 1865, 20 equally poor frui t . 
Lastly, the thr ee polleni ferous bushes, E, F, and G, 
did not produc e a single fruit during the thr ee years 
1 o3, 1864, and 1865. 

We thus see that the femal e bush es differ somewhat 
their degree of fertility, and the polleniferous ones 

in the most mark ed manner. We have a perfect 
grad ation from the female bush, B, which in lc65 was 
covered with " innum erable fruits" - throuo-h the 
female A, which produc ed durin g the same ye;; 97 -

the polleniferous bush O, which produced 
thi s year 92 fruits these however containin o- a very 

..,./' 1 '' ' 0 h ow average numb er of seeds of small size,-throu g 
',the bush D, which produc ed only 20 poor 

the thr ee bushes, E, F, and G, which did not thi s 
u 2 
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son compared the pollen-grains from the two forms, 
and thos e from the long-styled flowers were to those 
from the short -styled, on an average from ten measure­
ments, as 10 to 9 in diameter; so tliat th e two her­
maphrodite forms of this species resemble in this 
respect the two male forms of R . catharticiis. The 

· long-styl ed form is not so common as the short-st;rled. 
The latt er is said by Asa Gray to be the more fruitful 
of the two, as might have been expected from its 
appearing to produce less pollen, and from the grains 
being of smaller size; it is therefore th e more highly 
feminine of the .two. The long -styl ed form produces 
a greater number of flowers, which are cluster ed to­
gether inst ead of being sub-solitary; th ey yield some 
fruit, but as just stat ed are less fruit ful tha.n the other 
form, so that this form app ears to be th e more mas-
culin e of the two. On the supposition that we have 
here an hermaphrodit e plant becoming direcious, there 
are two points deserving notice ; firstly, the greater 
length of th e pistil in the incipient male form; and 
we have met with a nearly simil ar case in the male 
and hermaphrodit e forms of Euon ymus compared with 
the females. Secondly, the larger size of the pollen-
grains in the more masculin e flowers, which perhaps may 
be attributed to th eir having retain ed their normal size; 
whilst those in the incipient female flowers have been 
reduced. The long-styled form of R. lanceolatus seems 
to correspond with the males of R. catharticus which 
have a longer pistil and larger pollen-grains. Light 
will perhaps be thr own on the nature of the forms 
in this genus, as soon as th e power of both kinds of 
pollen on both stigmas is ascertained. Several other 
species of Rhamnus are said to be direcious* or sub-

* Lecoq, '· Geogr. Bot.' tom. v. 1856, pp. 420-2G. 
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dioocious., On the other hand, R . f i-angula is an ordi­
nary hermaphrodit e, for my son found a large number 
of bushes all bearin g an profusi on of fruit. 

Epigma repens (Eri c.acere).-This plant app ears to 
be in nearly the same state as Rhaniniis catharticiis. 
It is described by Asa Gray* as ex isting und er four 
forms. (1) With long style, perfect sti gma, and short 
abortiv e stamens. (2) Short er style, but with stigma 
equally perfect, short aborti ve stamens. These two 
female forms amount ed to 20 per cent. of the speci­
mens received from one locality in Maine ; but all 
the fruitin g specimens belonged to the first form. 
(3) Styl e long, as in No. 1, but with stigm a imp erfect, 
stamens perfect. (4) Styl e short er than in the last, 
sti gma imp erfect, stamens perfect . These two latter 
forms are evidently males. Therefore, as Asa Gray 
remarks, " the flowers may be classified into two kinds, 
each with two modifications ; the two main kinds 
characterised by the natur e and perfection of the 
stigma, along with more or less abortion of the 
stamens ; their modifications, by the length of th e 
style." Mr. Meehan has describ edt the extr eme 
varia,bilit y of the corolla and calyx in this plant, and 
shows that it is dioocious. It is much to be wished 
that the pollen -grains in the two mal e forms should 

. be compared, and ·their fertili sing power tri ed on the 
t wo female forms. 

fl ex aqibifoliwn (Aquifoliacere) . ..:._ln the several 
works which I have consult ed, one author alone+ savs 
that the holly is dimcious. Durin g several years· I 

* •American !rournal ofSc ience,' 
Jul y 1876. Also, 'Til e American 
Nutumlist,' 1876, p. 490. 

t ' "Variations in Epig<earepens," 
' P roc . .A.cad. Nat. Soc. of l'hil a· 

del phin,' May 1868, p. 153. 
t Vanuher, 'Hi st. P hys. des 

Plan tes d'Eu rope,' 1841, tom. ii. 
p. 11. 
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They behave in . this manner, apparently as a protec­
tion to their pollen, and produce open flowers when 
exposed to the air ; so that these cases seem rather 
different from those of true cleistogamic flowers, and 
have not been included in the list. ·Again, the flowers 
of some plants which are produced very early or very 
late in the season do not properly expand; and these 
might perhaps be considered as incipiently cleisto­
gamic; but as they no not present any of the remark­
able proper to the class, and as I have 
not found any full record of such cases, they are not 
entered in the list. When, however, it is believed on 
fairly good evidence that the flowers on a plant in its 
native country do not open at any hour of the day or 
night, and yet set seeds capable of germination, these 
may fairly be considered as cleistogamic, notwith­
standing that they present no peculiarities of struc­
ture. I will now give as complete a list of the genera 
containing cleistogamic species as I have been able 
to collect. 

TABLE 38. 

L ist of Genera indudi!ng CleistogamicSpecies (chiefly Kuhn).* 
DICOTYLEDONS. 

Eritrichium (Borag inere). 
Cuscuta (Convolvula ce::e) . 
Scr ophularia (Scrophu larin ere). 
Linaria ,, 
Vandellia ,, 
Cryphiacanthus (Acanthac ere). 
Eranth emum ,, 

* I have omitterl Trifulium and 
Arachis from th e list, becaus e Yon 
Mohl Sftys ('Bot. Zeitung,' 1863, 
p. 312) that the flower-stems 
merelv draw the flowers beneath 
th e gr"un rl, and that th ese do not 
appea1· to be properly cleistognmic. 
Correa de i\'l ello (' J our.aal Linn. 
Soc. Bot.' vol. xi. 1870, p. 254) 
o bsen-ed plan ts of Arachis in 

DICOTYLEDONS. 

Drodalacanthus (Acanthac ere). 
Di pteracan th us ,, 
./Echmanthera ,, 
Ruellia ,, 
Lamium (Labiat re). 
Salvia ,, 
Oxybaphus (Nyctaginere). 

Brazil, and could never find 
flowers. Plantago has been omitted 
becaurn as far as I can discover it 
produc es hermaphrod it e and 
male but not 
togarrnc flowers.fu·a cheninikowia 
(vd Stel!aria) has been omitte il 
because it . seem.s very" doubtful 
from Ma'l:1mow1cz' description 
wheth er the lower flowers which 

I 

. 



















































CUAP. Vlll. ON CLEISTOGAi\ilC FLOWERS. 337 

pollen-grains generally emit their tubes whilst still 
enclosed within the anthers; but this is not so re­
markable a fact as was formerly thought, when the 
case of Asclepias was alone known.* It is, however, 
a wonderful sight to behold the tubes directing them ­
selves in a straight line to the sti cvma · when this 

to ' . 
is at some little distance from the anthers . As 
soon as they reach the stigma or the open passage 
leading into the ovarinm, no doubt they penetrate it, 
guided by the same means, whatever these may be, 
as in the case of ordinary flowers. I thought that 
they might be guided by the avoidance of light: some 
pollen-grains of a willow were therefore immersed in 
an extremely weak solution of honey, and the vessel 
was placed so that the light entered only in one 
direction, laterally or from below or from above, but 
the long tubes were in each case protruded in every 
possible direction. 

As cleistogamic flowers are completely closed they 
are necessari ly self-fert ilised, not to mention the 
absence of any attraction to insects: and they thus 
differ widely from the great majority of ordinary 
flowers. Delpino believest that cleistogamic flowers 
have been developed in order to ensure the production 
of seeds under climatic or other conditions which tend 

The case of Asclepins was de­
scr1 bed by R. Brown. Baillon as­
serts (' Adansonia,' tom. ii. 1862, 
p. 58) that with many plants the 

are emitt ed from pollen­
gra1us which have not come into 
contact with th e stigma; and that 
they may be seen advancing hori­
zontally throui;h the air townrds 
th e stigma. I have observed the 
emission of th e tnb es from the 

pollen-masses whilst still within 
the anthe rs, in three widely distinct 
Orchidean genera, namely Aceras, 
Malaxis, and Neottia: see "fhe 
Various Contrivances by which 
Orchids are F ertilised,' 2nd edit. 
p. 258. . 

t • Sull' Opera Jn Distribuz1one 
dei nelle Piant e,' 1867, 
p. 30. 
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