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Ir. there was any one thing more than another that led 
the ancient herbalists into serious and often amusing 
errors in regard to plants, it was their ignorance of the 
structure of vegetable tissues. 'Sheir ~n indsmere not in 
3 coiidi~ion to be attracted by natural phenomena, and, 
further, they \\?ere without lenses and other appliances 
nrhicli are so indispe~isable as aids to workers of the 
11resent day. 

It is, moreover, but recently that soiile important atl-
\-ances Ilave I~een made in inethods of treating tissues in 
order that  tlieir structure may be more thoroughly and 
exactly studied. \Vith the exception of those which are 
lignified or sclerenchy~natous, all vegetable tissues are too 
soft s :~d yielding to  be cut el7en with the sharpest lrnife 
without undergoing displacement and distortion, and 
especially is this true of that part of the tissue most iin-
portnnt of  all from a physiological point of view, i. e . ,  
the protol~lasm. I n  its normal coildition in the vegetable 
cell, protoi?lasm rese~nl)les in texture and consistency the 
11-hite of an egg. No one woultl expect to cut this sub- 
stance in its natural condition illto sections to  be exa~niiled 
with a microscope. 'l'he cell-walls also are displaced 
when unfixed tissue is cut, especially if the tissue be 
fro111 delic:~te organs. If fresh material could be cut and 
esainil~eti \vitl-iout any distortion it would be highly desir-
able to do so, as all parts would be unchanged, hut not 
only is this irripracticable on account of the firmness of 
tile tissue, but, inoreover, certain parts are in nature 
colorless and inust be stained before they call be seen. 

Fixation of tissues consists in hardening and preserving 
the pliable and perishable parts of tissues, especially pro- 
toplasm and its primary modifications. This is ' accom-
plished by replacing the water in the tissue by some pre- 
serving fluid. l 'he  tissue mllst be killed immecliately, 

and the elenlents nlust remain iit sifu through the process 
of illfiltration if the fixing is properly done. Professor 
Gage i n  his " Histology " recon~mends picric-alcohol 
( 2 5  11. c. alcohol + . z  12. c. picric acid) for fixing tissues, 
and it has given us entire satisfaction so far as fixing 
material is concerned. 'I'he stain made by picric acid, 
however, is not altogether satisfactory. Professor Camp- 
bell (Not .  Gizz. Feb., 1891) found chron~ic acid very 
efIective 21s a fixing agent in his work upon the delicate 
tissues of fern prothallia. We have been satisfied with 
r e sd t s  attained from using alcohol, always being careful 
at  lirst to apply only suf'ficieilt t o  kill the tissue and then 
gradually to  increase the strength of alcohol iuntil the 
tissue is completely dehydrated. l'he most satisfactory 
method of accomplishing this we have fpund is by the 
~nodification of Schultze's apparatus devised and de-. 
scribeci by Professor 'Thomas (Proc. Am. Micro. Soc., 
1890). If the fixing has been properly done all the tissue 
elements will be i r r  sit// and normal except in so far  as the 
alcohol produces changes. l'he tissue after fixing has 
been accomplished instead of being flexible is exceedillgly 
brittle an(l must (luring succeeding manipulatiolls be 
hantlled with the greatest care. As a general rule it is 
safer to  pour pieces of delicate tissue from one vessel t o  
another rather than to  handle them with forceps. I n  
this condition, protol~lasin and cell-walls are firm enozgh 
to  withstand the linife without displacement, providing 
proper support is afforded. 

This support may be gotten by illfiltrating the tissue 
with s o ~ n e  liquid which under changed conditions will be- 
come solid. Here, too, the agents used should be such 
as ~nodifp the tissue as little as possible. Paraffin and 
collodion have 1)eeil most used. Both will penetrate not 
only the intercellular spaces and cell cavities but will also 
infiltrate into the cell-walls and protoplasm, preventing the 
former from tearing and holding the ilucleus and plastic 
bodies of the latter in position during sectioning. The  
effects of alcohol and other reagents upon tissues should 
be determined carefully by experiment, and such changes 
as occur should be considered before conclusions are 
drawn. 

'I'he importance of exactness in structural studies can 
scarcely be over-estimated. Confirmation or modification 
of new systems of classificatio~l (and there are plenty of 
thein a t  the present time) nus st depend for their per-
manency quite as much upon accurate observation of 
structural details as upon the ingenuity of any system-
atist. h single illustration froin a discovery made in our 
laboratory may not be inappropriate. The  nodding 
bidells (Bhfens c ~ Y ~ ~ z L ~ )  thediffers f r o ~ n  its congeners of 
northeastern United States in having the hypocotyl of 
the e~nbryo in the seed before germination possessed of 
large and numerous intercellular spaces. The  occurrence 
of large intercellular spaces in an e~nbryo  is of com-
paratively rare occurence and is probably of assistance to  
the plant in aerating its tissues during germination. This 
seems the more probable when one considers that  the first 
structural ~nodification attending germination is the en-
largement of the intercellular spaces. In  species in 
question the provision of intercellular spaces has been 
provided before germination. If this organ had been cut 
fresh the  knife would have displaced the cells so as t o  
render iincertaiu the relation of the cells and spaces. 


