
teacher of any other branch ; and restriction of 
sul~jerts rather than their enlargement is the need. 

It is impossible to discuss the subject of the 
future of philosophy-teaching in this country with- 
out reference to the mooted qurstion of ' electives.' 
It is evident that the great rnajority of those 
American colleges that have not introcluced the 
elective system are giving all the time to philo- 
sophic studies possible, though I do not undertake 
to say whether or not that time l)e distributed in 
the wisest way. In  fact, the outbide scoffer would 
probably sag that relatively too much time is 
given them, when all studies are required. I t  
will be noticed that the colleges where least phi- 
lo5ophy is required are the ones where most is 
taughl, and the ground is inost widely covered. 
Personally, I sllould not be surprised to Jcriow that 
they ale  the ones where rnost ~ i t a l  interest is 
taken in these studieb, save in the instances, 
happily many, of the smaller colleges, where the 
pllilosophic teaching is in the hands of a mail of 
such strong character that the teaching is a lasting 
power for life in an ethical way, whatever may 
be said of the strictly technical value of the phi- 
losophy taught. Jorrx DEWEY. 

THC peculiar insect-capturing habits of certain 
of our native plants were observed nearly a cen- 
tury ago, and the belief was then entertained that 
tho peculiar phenon~ena ser\ecl sonle tlirect object 
in the plants' ecoiio~lzy ; in  other words, that the 
captniecl insects servecl as nutritive material. 
These observations, howerer, were long forgot- 
ten, or receivecl but little attention, till, ill 1873, 
Darwin's well-known work 011 insectivorous 
plants appeared. Since then a very great inlpelus 
has been received by botanists in  their study, that 
has resulted in large. additions to the literature of 
the subject. I n  a recent paper by the well-lnln\vn 
botanist of Jena, Prof. W. Detrners (Ab.r.rl wzd 
S I L ~ ,1886, 78,81), a review of our present Imowl- 
edge is given, l'roin .rvl~icll the following is ob- 
tained. 

At  present it is well Inlo.rvn that the function of 
the green tissue is tire absorption of carbonic acid 
from the surrouilcling mecliuru uncler the influence 
of light, ancl its decomposition ancl forillation 
tl~erefronl of organic conlpounds. Most of the 
higher plants are capable of conlplete and perfect 
development solely by the aid of purely inorganic 
materials, though in the largor nu~riber organic 
ulatter may ant1 tloes forrn a share of the nutritive 
material. In  the rconom-J of nature this func- 
tion is a most important one, as plants t11us oc- 

cu11y an intcmledislc position hetwecn the animal 
and ~norganic kingdoms. 

Nut some plants are not thus l~robided with the 
green or chlorophgl tissue, and are dependent 
more or less upon organic foods. I n  some, as the 
mildews, the power of trau~forining inoiganic to 
organic substances is ~vholly wanting ; nl~ i le  in 
others, as, for instance, ceitain orchids, such as 
Neottia nidus mus,  the power is nlucll rest~icted. 
Liliewise the mistletoe, though suf3iciently rich in 
chlorophyl, derives mucll of its material from the 
sap of trees upon which it  is parasitic. Insec-
tivorous plants, in the same way. seem to occupy 
a n  intermetliate position bclneen those depcndcnt 
entirely ul>on inorganic :md t21osc which deriir 
their n ~ a t e r i ~ ~ l  purely fro111 organic. sources. 

Tlle tern1 . inbet livoroui.' :L% applied to  1)lants. 
is, howr~\er,  not stricztly correct, nor would 'car- 
ni\orous'  be ~ n u c h  better. Different forms of 
aninla1 life are ca1,trtred by such plants as h a l e  
received this appellation, and by the aid of 
secreted juices are digested and absorbed ; but 
there is no nlecllanical action except in capturing 
and holding the objects, and therefore 'flesh-
diqesting ' would express more correctly tlse pro- 
ceis. 

One of the best lrliown of insecti~orous plants 
is the ' snndew ' plant (Urosera), species of ~ ~ h i c l i  
are distributed ovel nearly the whole world. It is 
srnall and lorn, grotvirig about mcadowy places, 
and cons~~icnons for tlie sparlcling drops of fluid 
substance that are seen upon its leaves. The 
leaves, which are abollt four n~illinletres in 
diameter, have upon their upper surface a large 
nurnber of peculiar tentacle-like organs, as many 
as two llunclred in  sonle cases. The ones in  the 
n~iddleare shorter and upright ; those near the 
sides, longer and niore horizontal. Each tentacle 
consists of a s te~n ,  permeated by a spiral tube. 
anti a glandular heatl, which enlits a drop of 
colorless, sticlry, ancl stringy fluid. This substance 
apparently serves to attrnct insects as well as to  
retain thenz when once they have alighted upon 
t l ~ e  leaf, as it  i i  selcloln t l ~ n t  they are able to 
extricate themselves after coming in contact with 
it. To yet fur t l~er  assure this retention, the leaves 
possess the pornel. of closing or folding together, 
brought abor~t slo~vly by the i ~ r i t  ation conveyc~d 
through the tentacles. An insect thus fiimly en- 
closed remains till the fluicls recreted by the ttm- 
tacular glancls have caused its solution. or, more 
properly, digestion, Any foreign object, be it  
nlineral or aniinal, will cause the closure of tlie 
leaf and the secretion ol' Iluicls ; but there is this 
reniarlcable cliffrrence, -a mineral substance only 
produccts the flow of an acid secrction, while a n  
insect or piecc of flesli causes, in addition, a 



secretion of pepsin. The process is aln~ost pre- 
cisely lilre that :rhich occurs in the animal 
stomach, -a secretion of acids :tncl ferment pro- 
duced by the contact of digestible substances. The 
ferment or pepsin is not, however. a peculiarity 
of such plants alone. The nlilky sap of many 
others contains the same substance, and allnost 
generally t l ~ r o ~ ~ g l i o u t  the vegetable kingdom a 
iernlent is prodnced in seeds during germination, 
rendcring the reserve n~ateri:ll, upon wliich the 
young plant is dependent, assimilable. 

Y ~ Lbetter lrnou,n is another plant of the same 
fa~nlly (Droieracene), the Venus fly-trap (Dionaea), 
that grows in the wet lands of North Carolina. 
The leaves, abouL six centimetres in length, spring- 
ing froin the ground, have an elongated, winged 
stalk, bearing an orbicular leaf at its extremity, 
which is capable of sudden folding or closure. 
Along the margin of each leaf are a number of 
long, imnlovable, bristly hairs ; and near the mid- 
clle of each side, on the upper surface, three 
slender irritable hairs, which have the peculiar 
power, when touched, of conveying the irritation 
to the leaf-tissue, and causing iinmecliate closure, 
the marginal bristles crossing each other, and pre- 
venting any possibility of escape. In addition 
to these hairs, there are a large number of glandu- 
lar bodies attached by a short stem, which not 
only secrete the digestive fluids, but also serve as 
absorptive organs for the digested material. An 
insect or any digestible substance caught by this 
singular contriaance remains enclosed a relatively 
long time, while an inorganic or non-digestible 
object is much sooner released. 

In  a very different way the leares of species of 
the pitcher-plant (Nepenthes) serre to entrap in- 
sects. H-ere the long leaf is prolonged into a ten- 
dril, which bears at  its apex a tubulilr or oblong 
pitcher, sometilnes a foot or Inore in length, closed 
with a hinged lid. About its rim there are a 
number of nectar-secreting glands, by which in- 
sects, and especially ants, are attracted. Entering 
casily inte the upper part of the tube, they fhll 
from tlle smootil surface to the bottom. Here 
there is a very large nuinber of secreting glands, 
which, singularly, only in consequence of the irri- 
tation ~srotlucecl 11y the insects, pour out a co11-
siderable quantity of digestive fluid. This secre-
tion sl~oms, in the presence of albumen and flesh, 
n strong acid reaction, which, together with the 
associatecl pepsin, acts energetically upon animal 
substances, digesting them in a short time. 

Again, species of our native Saracenia have the 
ascending hollow leares so enclosed by a lid as to 
prevent tlle entrance of rain-water, but, by the 
nectar glands, attract and entrap insects, which 
are digested by the abundant secretion at  the 

bottom. In addition to these, the aqaatic blad- 
clerworts, or Utricularia of Europe and North 
America, altl~ough secreting 110 digestive fluid, 
may llroperly be ciassed anlong the insectivorous 
plants. The small bladders are so closed by a 
valve as to admit the ingress of insects, crustaceans, 
or newly l~a tc l~ed  fish, but prevent their egress ; 
and, froin the large number that they are fre-
quently found to contain, it is very probable that 
the ensuing decomposition is of direct advantage 
to the plant in  furnishing nutritive, absorbable 
coinpounds. 

The quei;lion, finally, ~ h e t h e r  organic ~naterial 
obtained and clissoloecl by the plant, in the ways 
briefly described is indispensable or serviceable as 
nutrition, is important. Various carnivorous plants 
have been cultivated, secluded for a long time 
from all contact with organic material, without 
apparent deterioration ill their development, so 
that it may at  once be deternlined that such matter 
is not indispensable. I-Iowe~ er, in experiments with 
plants of Drosera rotundifolia, all kept under pre- 
cisely the sarne circunlstances, except that some 
were deprived entirely of organic food-inaterial, 
while others received insects from tirne to time, it  
was found that the latter throre niuch better, and 
fructified much more a1)unclantly. 

These ~ i e w s ,  that the substances are of direct 
benefit to the plant, are, however, contested by Dr. 
Behr inn late nuinber of the Phccrniacezctischerzcnci-
schuzc, who claims that it  is not proved that the 
dissolved matelial is talren up as nutritive ~naterial, 
and so made use of. Its presence within the cells, 
or in the tissue of the plants, may be explained by 
simple capillarity, which is further eaidenced by 
the abao~ption of inorganic substances, such as 
arsenious acid, by ineans of the secretions, as has 
been recently shown by Jaeger. 

This opinion Dr. Behr supports by observations 
on species of Nepenthes, where lie found that the 
pitchers, after the reception and solution of insects, 
were in no wisp strengthened, but became injured 
and witheled ; and in cases of Drosera sulfurea 
and rosulata, where he lilrewise found that the 
leaves which had captured an insect always 
withered, and where many leaves were thus robbed 
of t h e ~ r  true fanction, the plant wealiened ancl 
died. Ile nlentions the singular fact that the 
larvae of certain insects (Xanthoptera semicocca) 
ale known to l i f e  in the exudations of Saracenia 
variolaris without being affected by the digestive 
fluids, -habits very slmilar to the known ones of 
bot-flies in the anirnal stornach. 

I t  is very difficult indeed to understand how 
such remarkable contrivances, in connection with 
true digestive fluids, can exist, save on the theory 
that their function is n real one, and that they 



DIAGRAMS.subserve sorrle direct use in plant-economy, and A METHOD OF SIGLZ'I~LLIA~C 
are not, as Dr. Behr would affirm, acquired pecul- AN ingenious system of adapting the alphabeti- 
iarities directly injurious to the organism. cal messages of the electric telegraph, or of tlte 


