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LEAF STRUCTURE AND WOUND  
RESPONSE1  

THE leaf through its light relation underlies the 
specializations of vasoular plants. As the primary 
food-making organ its demands explain in large mea- 
sure the habits and structures of terrestrial vegeta- 
tion. The radial symmetry about an air-earth axis, 
the non-motile plant body with its firm cell walls, the 
habit of indefinite elongation with correlated radial 
growth, the persistent alternation of generations an4 
sporophyte dominance, and even the complex spore- 
bearing parts in their interesting array, are logical 
corollaries to the nutritive independence achieved 
through photosynthesis. 

The foliage leaf, despite its temporary nature, domi- 
nates the plant's organization. The stem in final 
analysis is only a structure for supporting leaves, 
carrying to them certain raw materials and transport- 
ing from them the products of their elaboration. The 
root likewise is servant to the foliar organ, anchoring 
the whole mechanism and responsible also for the 
intake of water and dissolved materials. Flowers, 
seeds and fruits are the crowning achievements of 
organisms that must reproduce with limited motion 
and without locomotion. But the leaf as the energy- 
binding agent is of primary importance, and without 
i t  other parts are helpless and meaningless. 

The foliage leaf is necessarily a delicate and ex-
posed organ. Since light must penetrate to its in- 
terior tissues, it may not employ the massive coverings 
which protect larger roots and stems. Nor is its 
position in any degree protective as is the case with 
roots which lie buried in soil. The leaf is not only 
aerial but constitutes the peripheral zone of the shoot 
system, and becomes therefore the most exposed part 
of the plant. For most leaves, a single cutinized wall 
of microscopic thinness constitutes the only barrier 
between the living protoplasm and the outside world. 
Auxiliary covering layers are found on many, but 
these at  best are an inefficient substitute for the cork 
and bark which constitute the buffer tissues for other 
plant parts. 

Leaves are therefore peculiarly liable to injury. 
Physical forces such as wind or hail often break their 

IAddress of the retiring vice-president and chairman 
of Section G-Botany-American Association for the 
Advancement of  Science, Philadelphia, Pennsylvania, 
December 28, 1926. 
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School of Medicine 
NEW ADMISSION REQUIREMENTS 

At least three years of approved college 
work including specified requirements in the 
sciences. 

DEGREE OF B.S. IN MEDICAL 
SUIENUE 

This degree may be awarded at the end of 
the third or fourth year to students f f l l i n g  
certain conditions including the preparation 
of a thesis. 

DEGREE OF DOUTOR OF MEDIUINE 
Upon s a t i S f ~ t 0 ~  completion of prescribed 
four-year course. 

For catalogue and information, adarena 
THE DEAN, Washington University 

School of Medicine, St Louis, 
Missouri 

I 

School of Medicine 
Western Reserve University 

Cleveland, Ohio 

NEW LABORATORIES AND 
HOSPITALS 

RESTRICTED CLASSES 

THOROUGH INSTRUCTION 

LARGE CLINICAL FACILITIES 

HIGH STANDARD O F  SCHOLAR- 
SHIP 

Admission confined to students having aca- 
demic degrees and to Seniors in Absentia. 

Tor hfomnatbn address : 

T H E  REGISTRAR 
2109 Adelbert Rd. CLEVELAND 

- 

Johns Hopkins University 
SCHOOL OF MEDICINE 

The School of Medicine is an Integral Part of 
the University and is in the Closest Affilia- 
tion with the Johns Hopkins Hospital. 

ADMISSION 
Candidates for admission must be gradyates of ap- 

proved colleges or scientific schools wlth a t  least 
two years' instruction (including laboratory work) 
in chemistrv and one year each in ph sics and biol- 
ogy, togeth'ei with evidence of a readfng knowledge 
of French and German. 

Each class is  limited to a maximum of 75 students, 
men and women being admitted on the same terms. 
Applications may be sent any time dunng the aca- 
demic year but not later than June 15th. 

If vncancies occur, students from other institu- 
tions desiring advanced standing may be admitted 
to the second or third year provided they fulfill our 
requirements and present exceptional qualifications. 

INSTRUCTION 
The academic year begins the Tuesday nearest Oc- 

tober 1, and closes the seconc! Tuesday in June. The 
course of instruction occuples four years and es- 
pecial emphasis is  laid upon practical work in the 
Inboratories, in the wards of the Hospital and in the 
dispensary. 

TUITION 
The charge for tuition is $400 per annum, ayable 

In three Installments. There are no extra Pees ex- 
& cept for certain expensire supplies, and laboratory 

breakage. 
Inquiries should be addressed to the Execu- 

tive Secretary of the School of Medicine, Johns 
Hopkins University, Washington and Monu- 
ment Streets. Baltunore, Maryland. 

SCHOOL O F  APPLIED MICROSCOPY 
Room 1500, Pershing Square Ruilding, New York City. 
Evening Classes. Course of Instruction includes lectures and 
demolistrations on the Microscope and Accessories; Prep- 
aration of Material. Staining, Sectioning, Slide Making; 
Outline of Photomicrographic Methods. Fees nominal. 

CHABLES P. TITUS. Director 
..-phone - w-er 

NOMINAL CAARGES 
GERALD K. HELLER COMPANY, 

2105 Allendale Street, 
Baltimore, Maryland 

SUPPLY BlOLOQlCAL SUPPWES 
Open the Entire For the classroom, mnsenm or col- Year lector. 

First class preparations. 
Send for new (1926) Catalogue 

No. I. Zoological and Embry- 
ological material, Life His- 
tories and Habitat Groups. 
Catalogme No. 2, Botanical M a t d  
Catalogue No. 3, Microscopic Slides 

Address sll correspondence regard- 
ing msterlsl and catalogues to: 

GEO. M. GRAY, Curator 

T H E  MARINE BIOLOGICAL LABORATORY 
Woods Hole, Mass. 
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SPENCER RESEARCH 
UICROSCOPB 

with 

FORK-TYPE SUBSTAGE 
(Originated by Us and Patented.) 

with 

FINE-ADJUSTMENT for the CONDENSER 
Providing Capacity for Every 
Conceivable Substage Accessory. 

Catalog Is the latest and greatest 
sent on advancement in 
request microscope construction 

I Every modern research microscope should have it Spencer Research Microscope No. 7H I 1 
SPENCER LENS COMPANY 

Manufacturers 
Microscopes, Microtomes, Delineascopes, Optioal Measuring 

Instruments, Etc. 
BUFFALO, N. Y. 

New Pork Boston Chicago San Francisco 

THE STANDARD WHITE RAT 
Mus Norvegicus Albinus 

We maintain the largest commercial colony of White Rats in the United States, 
confining our efforts solely to the breeding, raising and selling of a Standard Albino Rat. 
A standard animal enables biologists in different sections to obtain comparable results. 

A BREWING STOCK OF 2,000 AND A SALES STOCK OF 20,000 CONSTANTLY MAINTAINED BY A 
WEEKLY OUTPUT OF 1,500 TO 2,000 INSURES PROMPT AND SATISFACTORY EXECUTION OF ALL ORDERS. 

Prices on Lots of 50 or more 
BREEDING STOCK GRADE A-M & F $1.75 each 
TOXICITY SIZE 100-150 Gm. .75 " 
M ~ D I U M  SIZE 80-100 Gm. .70 " 

SMALL SIZE 50- 80 Gm. .65 " 

VITAMINE SIZE 30- 50 Gm. .60 " 

LITTERS-known age, with Mothers (8 to 16 to litter) 1.00 " 

Prices for Lot. less than 50 furnished on request 

All Shipments via Express Prepaid 
Orders of less than 50 animals, express charges and crating will be at the expense of 

consignee and will be charged on invoice. 
Orders of 50 or more, express charges and crating at our ex ense when the same does not 

exceed $5.0 per hundred animals. Any excess of this amount w 8  be charged on invoice. 

ALBINO SUPPLY, INC. 
9 1 6  Parrish Street Phone, Market 5265 Philadelphia,. Pa. 
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meet a definite need in Educational, Research 
and Industrial Laboratories. 
By means of slidlng- We find greatest de- 
contacts the resistance mand for Rheodats 
valuea can be varied with taben 16" long, as 
from mro to full rat- illustrated above. 
ing in exceedingly Wiltc fwDc&&n CtdcJcu 
em411 steps. II.W-S. 

JAMES G. BIDDLE, PH~LADCL~IA 
1P11-13 ARCH STREET 

I I Thermometers and Hydrometers 
For Educational, Industrial and Research Work. 
Allihn, Anschutc, Beckman, and Engraved Stem 
Thermometers in Stock, as Well as a Complete 
Line of Hydrometers, 8pecifio Gravity Bottles, eta. 

W d t e  for further deta&, statiag your requCrs- 
m6%t8. 

FRIED & LUSTIG, Inc., 
I Union Square West, Cor. 14th St, 

New York, N. Y. 

EOUIPMENTS SUITABLE FOR 
RESEARCW AND INDUSTRIAL 

LABORATORIES 
LIJ of Publicuttons P"arniohsd em 

Request 

LEEDS & NORTHRUP CO. 
4901 STENTON AVENUE PHILADELPHIA 

I M. U. Electric Furnace I 
I For All Laboratory Purposes 

Economical and Efficient I 
EIMER & AMEND I 

I Est. 18bl ]ha 1897 

Third Aye., 18th to 19th St. New York, N. Y. 

I I A BIOGRAPHICAL DIRECTORY I I 
I I EDITED BY J. McKEEN CATTELL I I 

A fourth edition of this book is now in preparation. There are only left about 25 copies of the 
third edition which is an invaluable work of reference for librarim and for all having relations with 
scientific men. The first and second editions were sold out before a new edition was printed. There 
are many who need the third edition and should order it now. 

The third edition of the Directory contains about 9,600 s k e t c h  cwr o m w e d  with 4,000 C the wt 
edition and 5,6@ i n  the second edition. T b  work should be C the ha* of all those who are directly 
or indirectly intbested in scientific work. 

(1) Yen of science will find it indispemabk I t  gives not only the names, add*e88es, sdmtCjtc rec- 
or& and the like of their fellow workers, b d  o h  a wefuZ sqmmary of  the researoh work of the ooruk 
try, completed and Q progress. 

(8) Those Qterested in sdmce, even t h g h  thsy may not be professioluclly engaged in research 
work, will find rrvuch of interest and w l u s  to them C the book. 

, (3) A11 who have or wish to h e  relations with soienti$o men m i  the book k a b b l e .  
(4 )  Ezemtives C ins t i tu tha  of learning will w e  the book oonstantly. 
(5) Editors of newspapers and psrio&ala w6lt $ad it to be one of  the worka of refermoe that they 

will need most fve@ently. 
( 6 )  Libraries will f i d  the book to be a necessary &tien to t W  ref&mce she-. 
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