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the normal nutrition of Drosophilu no bac-
t ~ r i a l  action is required. 

It will be our next task to attempt to raise 
the flies aseptically on our artificial culture 
media, to decide whether or not in our experi-
ments bacteria performed the work of syn-
thesis for the lame. 

It was natural to raise the question to what 
extent the nitrogen content of the filter paper 
contributed to the result. The fact that no 
larva was able to grow on filter paper, water, 
sugar ancl salts aloiie indicates that the nitro- 
gen content of the filter paper plnycd prac- 
tically no rSle in the nutrition. Moreover, the 
amount of N contained in the filter paper mas 
negligible compared with the amount of N 
added in the form of amino-acid or ammonium 
selti. One culture corlli~ii~ed, as a rule, 200 mg. 
glycocoll or other amino acid, i. e., roughly 
between 30 and 40 mg. of nitrogen. The 250 
mg. of filter papcr added to the culture con- 
1,ained 0111y 0.02 ing. of nitrogen. The nitro- 
gen in the filter papcr was therefore about 
between 1/2,000 and 1/1,500 of the total nitro- 
gcn in the culture mecliuni. Nevertheless, it 
is a fact that i n  liquid cultures without filter 
paper-in this case glass beads were used to 
prevent the drowning of the flies-the yield 
of l a r v ~  was oery much smaller than with 
filter paper. I t  should also bc stated that  the 
larvz ate little if ally of tlie filter paper. It 
will be onc of the tasks of our further exp~ri-
ments to find out what caused the difference 
in the two cases. 
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T B E  ROTAHICAT, S O C I E T Y  OF AJZEEIC.4 

TITEninth ann~ia l  meeting of the Botanical So- 
ciety of Amtxica n7as hela in the Meilicxl Srhool 
of the University of Pennsylvania, El~iladelphia, 
Pa., Dceemher 29-31, 1914. The following ofi- 
cers nere  cleetcrl for tlie ensuing year: 

P~ecidcnt-Jolm 3f. ConHer. 
Pice-prcshrTc~~t--R A. Harl?er. 
T~easurcr- Ar thnr Hollirk. 
Councdor-TV. P. Ganong. 
The resignation o f  George T. l\loore as secre-

tnry was accepter7 and Mr. H, H. Bartlett, of the 

Department of Agriculture, elected to fill the un-
expirod term. 

The council for 3915 vill consist of above offi- 
cers aud George P,Atkinson and David Fairchilit. 

Tlie following botanists were elected t o  member-
ship : Adel ine Ames, Depnrtinent of Agricultt~re, 
Washington, D. C.; E. G. Arsberger, Bureau of 
I'lant kdus t ry ,  Washington, D. C.; Freda M. 
Bnchmann, Milwaultee Domner College, Mil 
waulree, Wis.; Samuel M. Bain, University of Ten- 
nessee, K~~oxville,  Tenn.; A. L. Bakkc, Amcs, 
Iorva; EIenry W. Barre, Clemson College, 8. C.; 
H. P. Rarss, Orcgon Agric. Coll., Corvallis, Ore-
gon; R. Kent Beattie, Bnreau of Plant Tndnstry, 
Washington, D. C ; Albe~LT. Bell, U n i ~ e l r l l y  of 
Loui\iann, 13:~to11 Ilongc, Tn.; H. M. Bencdlet, 
Univeirity of Cinc~nnati, Cincinnati, 0.; R. C. 
Benetllcat, 2303 Nen Kilk Ave., Brool~lyn, New 
York; Charles Biooks, Bureau of Plant Industry, 
\Tasllington, D. C.; E. P. Bieknell, 30 Pine  St., 
New York City; Guy 12. Bisbey, Brooklyn Botanic 
Garden, Biooklyn, N. Y ; Harry P. Brown, 219 
Linden Axve, Ithaca, N. Y.; Stewarcison Brown, 20 
East P rnn  St., Philadelphia, Penna.; Edwaril 
Sandford Burgess. IIuntcr Collegc, New York 
City; Geltrade X. Burlingham, 556 1~:tfayetie Avc., 
Brooklyn, N. Y.; George 13. Cliaj~unan, Mass. 
Agric. College, Amhcrst, Mass.; C. IIarvey Crabill, 
Va. d g r .  EXJI. Sta., 13laclrsburg, Va.; Richard 0. 
C'romnell, North Carolina Agric Exy. Sta., West 
Raleigh, N. C.; Gilbcrt Cameron Cunningh:~m, 
Durlington, Vt.; Charles C. Deam, Bluffton, Indi-
ana; TIT. W. Eggleiton, Dept, of Ag~iculture, CVnsh- 
ington, D. C.; John IT. Eh le~s ,  Univ. of Xiehigan, 
An11 A ~ h o r ,  Xich.; Julia T. Emclson, 131 Eas t  
66th St., New York City; T. J. Pitzpatrick, Cot- 
ner Univcrslty, Bethany, Nebraska ; Eloise Gerry 
(IS. 8. Folest Service), 616 Lake S t ,  hladison, 
JVis.; Nelvin R. Gilmore, Neb. His. Soc. hruseum, 
T~incoln, Nebraslra; John 1'. IIelyar, New Bruns- 
wicli, Nen- Jevcy;  Bascombc Brit t  ITiggins, 
Georgia Eap. Sta., Espe~iment ,  Georgia; H. B. 
TTurnphiey, Dcpt. of Agiic., W:~sh~ngton, D. C.; 
11. M. IIutchins, Bureau P1:xnt Industry, Washing- 
ton, D. C.; TI. S. Jackson, Oreqon Agric. College, 
Coirallir, Oregon; Cyius A. King, Eraslnus [Tall 
TIigh School, Broolil>n, N. Y.; B. F. Lutman, 
TJuivcrsity of Vt., Rurlinqton, Vt.; Fred  McAllis- 
tcr, Univei5ity of Texas, Aurtin, Texas; Walter B. 
llcDoug:ill, University of Illinois, Urhana, Jlls ; 
8. RI. McXnrra,n, 13urcan of Plant Industly, 
WashingLon, D, C.; I<.K. ItIaelrenzie, 139 North 
Walnut S t ,  East Orange, New Jersey; W. El. 
hlano1~:~1,TJniv. of Virginia, Cl~nrlottesville, Va ; 
H. F. Rleier, Sjrraci~se TJniversity, Syracuse, N. 
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Y.; H. G. MacMillan, Univ. of Wisconsin, Madi- 
son, Wis.; J. S. Martin, 507 Welch Av., Ames, 
Iowa; Edgar Nelson, Gainesville, Fla.; J. B. S. 
Xorton, Maryland Agric. Exp. Station, College 
Park, Md.; P. J. O'Gara, Medford, Oregon; A. 
Tincent O~mnn. Mass. Agric. College, Amherst, 
Mass.; Frederick 5. Page, University of Vermont, 
Burlington, Vt.; A. K. Peitersen, University of 
Vermont, Burlington, Vt.; Permen L. Pickett, 
Bloomington, Indiana; J. M. Reade, University of 
Georgia, Athens, Georgia; J. W. Roberts, Dept. of 
Agric., Washington, D. 0 . ;  Winifred J. Robinson, 
Vassar College, Poughkeepsie, N. P.;John Henry 
Schaffner, Ohio State University, Columbus, Ohio; 
Annie Xorrill Smith (Mrs.), 78 Orange St., 
Brooklyn, New , Pork; Neil Everett Stevens, 
Bureau of Plant Industry, Washington, D. C.; 
Wilmer G. Stover, Ohio State University, Colum-
bus, 0 . ;  G. P. Van Eseltine, U. S. National Her- 
barium, Washington, D. C.; Arno T7iehoever, De- 
partment of Agriculture, Washington, D. C.; J. R. 
Weir, Bureau of Plant Industry, Washington, 
D. C.; John Xinton Westgate, Department of 
Agriculture, Washington, D. C.; R. B. Whitney, 
Institute of Industria1 Research, Washington, 
D. C.; Yungyen Young, University of Illinois, 
Urbana, 111.; John A. Stevenson, Estacion Insu-
lar, Rio Piedras, Porto Rico. 

The f o l l o ~ i n g  members were elected Fellows: 
Frank M. Andrevs, LeRoy Abrams, Carleton R. 
Ball, Joseph S. Caldwell, G. S.Collins, Arthur J. 
Eames, Theodore C. Frye, Leonard L. Harter, 
Charles I?. Hottes, Lewis Rnudson, Wanda M. 
Pfe iEe~ ,S. B. Pariah, Frederick J. Pritchard, J. 
B. Rorer, Charles A. Shull, Edmund W. Sinnott, 
Laetitia M. Snow, William C. Stevens, U. E. 
Safford, Walter P. Thompson, Reinhardt Thiessen, 
James 31. Van Hook. 

On the afternoon of December 30 a symposium 
on ' ( The Genetic Relationship of Organisms " was 
held. The subject mas considered under the fol- 
lowing heads : 

I. "Morphology a s  a Factor in Determining 
Genetic Relationships.'' Dr. J. M. Greenman, Mis- 
souri Botanical Garden. 

Discussion led by Dr. A. S. Hitchcock, Depart- 
ment of Agriculture. 

2. "The Genetic Relationship of Parasites. " 
Dr. F. D.Kern, Pennsylvania State College. 

Discussion led by Dr. C. L. Shear, U. S. De. 
partment of Agriculture. 

3. "The Experimental Study of Genetic Rela- 
tionship." Dr. H. H. Bartlett, U. S. Depart-
ment of Agriculture. 

Discussion led by Dr. B, &I. Davis, University 
of Pennsylvania. 

The address of retiring President D. R.Camp-
bell, on "Present Tendencies in Botanical Work 
in America," was delivered a t  the dinner for all 
botanists on the evening of December 30. 

An Endophytio Endodermal Fungus in Solanurn 
tuberosum: E ,  MEAD WILCOX, GEO. K. K. LINK 
asn PLOREKCEA. MCCORYICK. 
A preliminary ac~ount  of an endophytic fungus 

in Xolanum tuberosum. This fungus is found 
throughout the nhole plant but is confined to the 
endodermis, and, in  the usual vegetatire propaga- 
tion of the potato proceeds from the tuber through 
the shoots to the daughter tubers. A discussion 
of its possible relation to tuberization is included. 

Report 	 0% Cultures with Foliaceous Species of 
Peridermium on Pine Xade in 1914: GEORGE G, 
HEDGCOCK WM. H. LONG. AND 

This paper gives a summary of an extensive 
series of experiments with six of the foliicolor~s 
species of Peridermium on pines of the United 
States, viz., Peridermium acioolum Underw. & 
Earle, P. oarneum (Bosc.) Seym. & Earle, P. deli-
oatulum Arth. &; Kern, P, inconspicuum Long, P. 
intermedium Arth. & Kern, and P. montanum 
Arth. & Kern. A total of 712 inoeulations were 
made with these species and the species of Coleo-
sporkm, of which these Peridermia are alternate 
forms. The results of the experiments are revolu- 
tionary, since they indicate that at  least four of 
these species of Peridermium and the related spe- 
cies of Coleosporium belong to one polymorphic 
species, and that the transfer from one herbaceous 
host to another is accomplished through the awial 
forms in the pines. 

Origin and Development of the Lamellae in Co-
prinus coma.tus, atramentarius and micaceue: 
GEORGE F. ATKINSON. 
The origin and development of the lamellae is 

described and compared with the two types al- 
ready known in Agaricus and Amanitopsis. 

The Speczfic Identity of Phallus impudiaus and 
Dictyophora duplioata: GEO. I?. ATKINSON. 
The only differential character between these 

two species is the possession of an indusium by 
the latter. The indusium varies in strength of 
development. Sometimes i t  is strongly developed, 
sometimes very weakly so, sometimes wanting or 
only a fundament of i t  in the embryonic stage. 
The Relationship of Endothia parasitica and Re- 

lated Species to the Tannin Content of the Host 
Plants: MEL. T. COOK AND GUY WEST WILSON. 
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E ~ ~ d o t h i aparasitica (American and Chinese 
strains), R. radicalis and R. mdicalis mississippie~a- 
sis were grown on a clilture medium to which had 
been added different percentages of commercial 
tannin and special ext rads  prepared by Mr. 
George A. Icerr. Extract  "I -X" mas soluble in 
npater; "2-X" in water and alcohol; both were 
tannins, and tlie second between 93 and 100 per 
cent. pure. A third extr:tct, "3-X," contained the 
coloriilg matter which is  usually estimated as 
tannin. The lesults of the experiments indicate 
(1)  that  commeleial tannins are  variable and 
probably not pnre tannin; (2 )  that  ordinary com- 
merci;~l tannin and pure tannin extracts are not the 
sanic; ( 3 )  that  we do not know the form or quantity 
of tannin or tannin-like substances mith which the 
fungne comes in contact, in tho host plant; (4)  
tha t  the food supply influences the vigor of the 
fungus and its ponrer of resistance; (5) that  
high pcrrentapcr of tannin us11a11y caiise a re-
tardation of germination, frequently followed by 
an abnormal gronrtb of aerial mycelium; (6) E. 
radicalis n~ississippiensis was most resistant, E. 
pamsitica second and E. mdiccllis third; (7) tha t  
the An~eriean strain of E. parccsilcca was more 
resistant than tlie Chinese strain; (8) E. pam-
ailica may feed to some extent on the tannin; (9) 
specially preytaled pnre tannin extracts were less 
toxic than commercial tannin; (10) coloring mx- 
terials >\hidl a re  tlsually estimated as  tannins were 
toxic; (11) tannic acid is toxic to many para-
sitic fungi, but there are  other compounds as-
sociated with i t  ~vhich are more tovic and which 
may be more important in the econoiny of the 
host plant. 

A New North American Endop7zgllun~: J. C. 
ARTHURAND F. D. FROB~IE. 
The supposecll aeciospores of Aeccdizcm tubercu- 

latzcnz Ellis 6L- Kellerm. ne re  found to produce 
promycelia and bnsidiospores when germinated on 
the  surface of water or of a non-nutrient agar or 
gelatine. They are, therefore, to  be considered 
teliospores of the  same character as those present 
i n  the genera Endop7tylZum and Gym?toronia. The 
morphological features of this species, especially 
the  cupulate, bullata sorus and the presence of a 
peridium, together with the habit of perennating 
in the  host a re  chxrneteristic of the genus Endo- 
phyllum. 

The fungus occurs on species of Callirhoe, Sidal- 
cea and Althaea in Jcansas, Nebraska, Colorado 
and Wyoming. 

This is thc first North American rust whose as-

signment t o  the genus El~dopAyllum has been 
proved by gerinination tests. 

n o w  to Dse Aeciunz atad Similar Terms: J. C. 
AR'I'Iian. 
Tho terms pyeninm, aecinm, uredinium an4 

teliunz and their d e r i ~  ativ-s .i~ere introduced into 
the tcrrnmology of mycology by tlie writer in 3905. 
These terms Dele intended to meet certain defi-
nite reqni~emerrts, and not as simplified fornis of 
terms in common nsc. They have been accepted 
by many writers, either nrholly or in part, and 
Barw bcen accorded a place in recent klarge dic- 
tionaries. The preseut papcr 1s intended to point 
out the application of the terms, and to show 
wherein some extms~on o f  the terms has detelopcd 
1chle11 impairs their value o ~ i d  is lihely to  lead to 
confusion of ideas. 

Cultures of Urcdincae in  1922, 1913 and 1914: S. 
C. An~rrvn. 
The present report continues a series extending 

over sixteen consecuti5e years on the results ob-
tained from protected cultures of various species 
of rusts. Out of the vexy large number of trials 
made duriny the three years covereit by the report, 
about seventy were successful in producing infcc- 
tion, involving about thirty species. Probably 
half the do little more thansucres5ful c u l t ~ ~ r c s  

eonfirrn previou3 work with the same species. A 

large pa r t  of the  remainder, hoplever, extend our 

knomleitge of the species considerably. Some show 

tha t  what have been considered vahd species, e. g., 

Puccitaza tosta, P. vzclpa~zoic7ec1and P. UzblicAii, a r e  

to be  reduced to synongmy. A few cultures dem- 

onstrated the Pull life history of spccies never be-

fore cultured. 


The Aror17z Amcrican Species of Alloc~us: 0. R. 
OnrroN. 
The genus Allodus of tho Uredinales was 

founded by Arthur in 1906 and e~xlbra~es  those 
specics of the genus P?ccci?tia auet. ~vhich have 
only pycnin, accia (aeoiilinm type) and telia in 
their l ife cycle. The present study has been made 
:~lmost entirely from the taxonomic standpoint and 
shows in hTorth America about forty eight species, 

Diagnostic descriptions and a key to the species 
are inclnded, together with discussions and notes 
of illtcrest to investigators in this class of f~ungi. 

Foreign species have bcen carefully compare(?, 
but are not included in the present paper. 

Correlated species of rusts in tlie genera 
Dicaeoma, Dasyspora and O~omnycopsis have been 
enunlerated so f a r  as time has permitted, and show 
some interesting genetic relationships. 
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North Amerioan Rzcsts wit72 Caeoma-like Sori: C. 
A. LUDWIG. 
This paper talces up a discussion of the caeoma- 

like stage in the l ife history of certain North 
A'merican rusf.s. A caeoma is understood to  be a 
structure i n  which the spores are catenulate and 
the sorus is  not delimited by peridium, paraphyses, 
or similar means fo r  preventing true coalescence 
of sori. The material thus included is  divided 
into five groups represented by the genera Coleo- 
sporzum, Melampsora, Neoravenelin, Gymnoconin 
and Eriosporangium (in part) .  An attempt is  
made t o  arrange the species of Coleosporium 
chiefly according to their morpl~ological charac- 
ters with a view to the ultimate combination of 
some of them, since i t  seems likely that  there are  
"more species of Coleos~~orizcmin the books than 
in nature." I n  the Melampsora group one new 
combination is made and one new species de-
scribed. I n  the genus Eriosporangium the species 
3. Hyptidis (M. A. Curt.) Arth. is shown to have 
a distribution limited to the United States instead 
of extending to the  West Indics and Central Amer- 
ica, as heretofore considered. 

The Penicilliztm. Group-T'erticillatae of Welzmcr: 
CHARLES THO~X.  
A series of strains of Penicillizcrm beginning with 

the ascugerous form of P. luteum and ending 
with P. purpurogenzbm are linked into a series by 
certain common characters. The conidiophore 
produces a single whorl of fertile branches 
(metulae). Wehmer uses this character to name 
a section, Verticillatae, of the genus. Each 
branch bears a verticil of sterignlata or conidia-
bearing cells, closely parallel, enlarging from the  
base upward 5-8 microns, then tapering to form 
a lanceolate point ending in a conidium-producing 
tube, with a total length from 12 to 15 microns. 
The conidia in the series are  elliptical, or more or 
less fusiform, rarely approach to globose, smooth 
or slightly rough, with a majority of spores in 
each culture, showing a size typical of the strain, 
while some vary widely enough to approach the 
range of size found in the group 2 t o  3 by 2.5-4 
microns. I n  colony character, the surface my-
celium shows yellow granules which in  some be- 
come reddish v i th  age and changed reactions. The 
amount of yellow depends (1) upon the amount 
of snrface growth, hence becomes abundant i f  the 
colony is  flocco~e or is  very slight in strains with 
short, separate conidiophores; (2) in the quantity 
of green conidia produced thus P. luteurn shows 
only a trace of green and P. purpurogenum only a 
trace of yellow. 

The species a t  the P. luteum end of the series 
produce orange shades in substrata containing 
sugars with only partial, or slow, transformation 
t o  red. P. purpzcrrogenum and i t s  close allies pro- 
duce only traces of this orange color, but a n  
abnndance of a rich red coloring matter. Cultures 
~vil l  be shown to illustrate these points. 

Spernmtia of the Higher Aseomyceies: B. B. 
1-TIGGINS. 
While studying the life cycle of some fungous 

parasites during the last t x ~ o  years, spermatia 
have been found in some twenty species. I n  all 
cases studied they develop late in the fall  simul- 
taneous mith the development of young stages of 
tho ascocarp and, in a t  least eleven species, with 
carpogonial structures. 

These twenty species are scattered through four 
orders of the  Aseomycetes, viz., Phacidiales, Peri-  
sporiales, Dotkidiales and Sphaeriales, which jndi- 
cates tha t  spermatia are  of quite general occur-
rence and may have an important bearing on the 
classification and relationships of the group. 

The Papulospora Question as Belated t o  Ascobolus: 
B. 0. DODGE. 
Species of fungi producing so-called Urocysiis- 

like spores, papulospores, a re  found in several 
widely separated groups. Many of such forms 
have been connected with hypocreaceous Ascomy- 
cetes. 
I have found a Papzclospora closely associated 

with Ascobolus magnificus either as a parasite or 
as  an  asexual spore form of the Ascobol?cs. I f  the 
former is the case the mycelium of the parasite i s  
intrahyphal; if the latter be true, then the phe- 
nomenon knovn a s  "Durchwachsung" i s  es-
tremely complicated in  the  mycelium of this 
Asco bolus. 

Further recent comparisons of papulospores with 
those of Urocystis and their description as inde-
pendent IIyphomycetes are quite beside the ques- 
tion. I t  is  plain tha t  they are spore bodies 
either of the perfect stage of the fungus with 
which they a re  associated or of a parasite upon 
that  fungus. 

The Effect of Centrifugal Force on Plants: F. M. 
ANDREWS. 

Climatic 	 Distribution of the Various Types of 
Angiosperm Leaf-Nargin and Their Physiolog- 
ical Significance: I. W. BAILEYAND E. W. SIN-
NOTT. 

Root Habits of Desert Plants and the Reaction o j  
Roots to Soil Temperature: W. A. CANNON. 
There are  three vell-marked types of roots of 
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the desert perennials. These are in brief: (1) 
roots which never penetrate the ground deeply, 
whatever may be  i t s  character. Most cacti have 
roots of this kind; (2 )  roots which penetrate 
deeply and which have a few or no roots near the 
snrface of the ground. A typical exasnple is found 
in Koehcrlznia, although Dosopis, also, usually 
has roots of this type. And, finally, ( 3 )  many 
plants have roots ahich are  intermediate between 
tliese extreme formq, and 1111ich may bo said to  be 
of a generalized chara.cter. Covillea, and many 
oiher species, have generalized root-systems. 

The :~bsorbiug roots of the superficial type, type 
I ,  lie, for the most 11a1t, from 5 to 15 em. beneath 
the stirface, while the ailchoring roots are usually 
not much over 30 cm. deep. Since most of tho 
roots of this type are absolbjng roots, it f o l l o ~ s  
that  most of tho roots are placed close to the 
surface of tho ground. The deeply placed roots, 
type 2, on the other hand, lnay lie from 2 m. to  
5 m. and mueh decper, and h:~ve few superficiztl 
absorbing roots. The generalized root-systems 
may occupy any horizon betmen immediately be- 
neath tlie surface of the ground ancl a dcpth of 
2 m. or over. There is apparently no differentia- 
tion into anchoring and absorbing roots in class 2 
and class 3. 

A study of the mean maxima soil temperatures 
fo r  a dept11 of 15 em. and 30 cm. shows that  tllo 
annual swing is  from 46.5' F., in January, to  
94.5" I", in July, a t  the shallo~ver depth, and from 
39.0' I?., to 87.5' F., a t  the greater depth. Thus 
there is n diKerence a t  the beginning of the most 
active growing season of 7' F., in soil tempera- 
t~ i r e s  between a depth of 15  em. and a depth of 
30 em. The temperature decreases rvith depth, so 
that  as f a r  as tlie records show, a t  depths less than 
15  em. the maxima temperatures in midsummer 
a re  greatest. 

Frorn the striking differeuce in root habit an& 
from the marked difference in soil temperatures 
ahioh comes with variation in depth, i t  follows 
that, in natnre, plants having root habits of so 
divelse a character as has been gix-on must needs 
be exposed to  aidoly different ternperatvrre condi- 
tions of the soil. 

Associated with the fac t  last presented is the 
one that peiennials, with different root habits, have 
raeh their characteristic rcaction to soil trn1per:t- 
tnres. For  example, Pro~opis ,  with a deeply pene- 
trating root-system, exhibits, so f a r  as i t s  roots are 
concelned, active growth between temperatures 
(less than) 15" C. and 12' C. While li'oug~licria, 
a-it11 a roo t - s j s t e i~~resembling very nearly that  of 

the cacti, exhibits little root growth in soil tem- 
perature under 20" C., and the same is true of 
Opzlntda versicolor. The rate of growth increases 
mritli temperature rise until a n  optimum is reached 
betreen R O D  C. and 95" C., althongh growth con-
tjnues to 40' C., and' above. 

Thi~s, to an extent not now lrnown, perennials 
with strikingly different root types show unlike 
and characteristic rospouse to soil tesnperatures. 
Tt i s  thought that  the difference in temperature 
response, coupled, wit11 difYerences in soil tempera- 
turc, are the definitive factors which bring ab4out 
the characteristic distribution in the soil of the 
roots of the species stndied. I t  is  Iargely because 
of these conditions, also, that  "expos~~res" are so 
important in. determining the characteristic distri- 
bution ,of many species, especially in arid or senii- 
a ~ i d  regions. 

Bfect of Tempera.turc 0% Glomerella: C. W. 
EDGERTON. 
Different species or strains of the genus Gloqne- 

rella respond diEerently to  ilifferent tempera-
tures.. One form, the one found on bean, ColCcto- 
tricllrem E.indmawthia~tzcna, i s  very susceptible to 
high temperatures, growth ceasing a t  about a tern- 
perature of 31' C., thus expla,inirrg why this form 
is not prevalenit during the hot part  of the sum- 
~ n e r  or in va rm climates. The different Glome-
rella strains fall into several classes in regard to  
the tesnpa~ature factor. Tllese classes nre repre-
sented by silch forins as Collec-totrichurn 1in.d~-
~nz~tkiunum, Colletotrich.~on l(c.qe?l.o~ium, a slow-
growing form frorri apple, a fast-growing form 
from apple, and Gloeospofium ~nusoruw. Nearly 
fifty different cultures have bee11 gromrn a t  torn-
perstures ranging from 14" C. to 37.5' C. 

The h7at,ure of 8,ntagonism :Mr. J. V. O~TERT%OU~~'. 
As the result of his studies on permeability the 

mriter finds i t  possiblo to predict what substances 
R-ill antagonize eaeh other in their action on Iiv.. 
ing tissnes. This opens the way to a. general 
theory of antagonism. 

The Chemical Dyaamics of Living Protoplasm: 
W. 5.V. OSTEEHOUT. 
By means of electrical measurements it is 130s- 


sible to follow reactions in living protoplasm nith- 

o ~ l t  interference with the progress of the re:l.ction 

or injury to the protoplasm. I t  is thus possible 

to determine the order of tho reaction and to as-

certain wlretller the reaction is  reversible. I t  ap- 

pears in many cases that the reaction is reversible 

up to a certain point; beyond this it  is irreversible. 

Tho reasorls for  this are discussed. 
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The Nattcre of Mechanical Stimulation: W. J. V. 
OSTERHOUT. 
The chief dirficulty which a theory of mechan- 

ical stimulation must meet is the production of 
chemic:il reactions by a mechanical disturbance. 
This dificulty is met by  snpposing tha t  the me-
chanical disturbance breaks d o m  semipermeable 
surfaces, thus allowing substances to react wliicll 
were previously kept apart. Experimental evi-
dence is brought forward in support of this view. 
Siudics i n  P t a ~ ~ t  Ozidases: G. B. REED. 

1. Evidence for  the General Distribution of the 
0xl;dascs.-Some algae which have been reported 
to be without oxidases were fonnd to contain a 
ferment capable of activating the oxidatjon of a 
specific group of compounds. 

2. The Tormution of Indophe~~o lGranules.-
Indophenol granules were found to form in cells 
which had been killed by agents which do not 
affcct oxidases, but did not form in cells Id led  b y  
agents known to destroy oxidases. 

3. On the Separation of Oaidase Reactions front 
the Caraluse Beaction.-I3y subjecting colloidal 
platinum to acbive oxygen a t  an  anode its oxidase 
activity towards gum guaiaeum and potassium 
iodide was increased, mhile i ts  catalase activity was 
decreased; and by treating with active hydrogen 
a t  a cathode the opposite effects were produced. 
Bright platirlum after anodic oxidation has a ilefi-
nitc oxidase action, but no catalase action. Some 
plant extracts were found which contained oxi-
dases, but no catalase. 

4. An Acid-stable 0zidase.-While the oxidases 
are ordinarily inhibited by a slight degree of 
aci$ity, an  oxidase was obtained from pineapples 
and some other fruits  capable of withstanding 
0.1 M. 1321. 

E7rsynzes of the Dlarine Alye: A. R. DAVIS. 
Continuing the work begun with Fueus, isola. 

tion and identification of enzymes occurring in  
representative marine forms of the greens, browns 
and reds has been carried on. The results ob-
tained show certain differences fo r  tlte different 
groups of algm: carbohydrases attacking tlte 
various polysaccharides are generally distributed 
i n  the  greens and reds; when present i n  the  
browns they are much l e ~ s  active, and in a few 
gcnera have not yet been detectea' with the meth- 
ods used. Compared mith potato leaf tissue pre- 
pared in the same may, the carbohydrase activity 
of Elva tacluca, the most active form studied, was 
about half. 

Proteinases acting upon albumin, legumin and 

peptone in neutral and alkaline solution were iso- 
lated from the majority of the forms worked with 
and, as was t rue  for  the casbol~ydrases, were most 
active in certain of the greens and rods. No 
amidase action was observable. 

With the exception of a fcw forms lipme was 
found to bc very generally present, being especially 
active in Chondrus and Desmercstis; on the other 
hand, f a t t y  esters were not acted upon. 

Oxidases and peroxidases were found in but 
one form-Agardhiella. I n  this both were quite 
active, comparing favorably mith potato tuber 
tissue. Gatalases were present in all forms. 

The total number of enzymes isolated was small 
when compared with the tissues of the higher 
plants, and their action decidedly slower. I n  gen- 
eral this action wa,s greater in the greens and the  
reds than in the browns. 

Co?&cerni?ag the Measurement of Diastase Aethi ty  
&L Plant Eatracts: CIIAS. 0. APPLEMAN. 
Several methods have been proposed for  the 

measurement of the velocity of diastase activity 
in plant extracts. The procedure adopted by sev- 
eral investigators is  based upon the determination 
of the amount of reducing sugar, usually calcu-
lated as maltose, produced by the  action of a defi-
nite amount of exbact upon an  excess of soluble 
starch for  a definite length of time a t  constant 
temperature. The Kjeldahl "la17 of proportion-
ality" i s  sometime8 observed and sometimes ig-
nored. The general inapplicability of this method 
for plant extracts is very strikingly shown in the  
following table, vhich refers to thc diastase activ- 
i ty i n  glycerine extracts from cold storage pota- 
toes : 

TABLE I 

Increase in Milligrams of Sugar a t  40° C .  Per 
Hour Per 100 Grams of Potato Pulp 

Date of Total Reducing Sugar Total 
Analysis Calcul~tedas Maltose Sugar 

November 28 ... . . . . ... .17.0 3.6 
December 20 ... . . . . . .. .24.6 3.7 
January 13 . . .. . . . ... . .81.9 3.7 

Calculated on the basis of increase in  total re-
ducing sugars or maltose in the extract after incu- 
bation with soluble star,ch, the tubers ~ o u l d  show 
a very marked increase in  dias-tase mith storage, 
but when calculated on basis of increase in total 
sugar, the diastase activity remains practically 
constant. The amount of sucrose in the t~ ibe r s  
increases with cold storage. I t  is  extracted with 
the diastase and is  inverted a t  the incubation tem- 
perature, according to the law of the mass action. 
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Sineo non-reducing, ltydrolyzable sugars are pres- 
ent in many plant tissues and are  subject to  wide 
variation in  the same tlssuo, the above described 
method in unmodified form is not leliable. 

Ele~tro ly l ie  Determination of Ezosmosis from the 
lioots of Ancstltelized Plctr~ts: M. C. MERRILL. 
Subjecting grorcing plants of Prslhm salivum to 

the influence of illuminating gas and ether vapor 
causes a mallred exosmosis from the roots. The 
plants were groun fo r  several days in fnll nutrient 
sol~ltion and, af ter  thorougli rinsing of the roots, 
were placed in rediitillod water whose specific con- 
ductivity mas approximately .000002. Tmmedi-
ately afterward the plaats were subjected for  
varying periods to  the gas or vapor, and the effect 
determined by frequent measurements of the con-
ductivity of the water as contrasted with tha t  in 
~vhich control plants were placed and also by sub- 
sequently groping fresh sredlings in the water. 

The exposulcs mere 111ado in a11 cases under bell 
jars. Where the roots were exposed directly to  
the anesthetics the resulting exosnlosis was more 
rapid than n h e ~ e  the roots were liept in the water 
during the exposure. I n  the former case the root 
turgor decreased greatly, uhile in the latter case 
tlio tops ne re  :tflected, bnt  t110 roots rernaincd nor. 
nlal i n  appearance even thongh the exosmosis nras 
ab;hnndant, t l ~ n s  ind~catinq a dlsappearancc of min- 
eral nutrients from the tops. With older plants 
the increase& conductivity was loss than with 
younger p l a n t j  thereby irrdicating greater resist- 
ance to the anesthetics. 

Some Xclatio~as of Pluqils lo  Dintillcd TlTater and 
Certaicilt Dzlz~Ze Toxic Solutions: h'l. C. MERRILL. 
A carefnl deterrr~ination was made of the inter- 

val during which P~sti-trtz sativztm seedlings could 
grow in  redistilled water and in certain toxic so- 
lutions, and then recover nhen later placed in full  
nutrient solution. The benefits to  be derived 
from reneuing the distilled na t e r  every four days, 
as contrasted mit11 the condition where i t  was not 
r e n e n ~ d ,  mere evidenced in most cases by better 
growth in the distilled water or greater recovery 
i n  the  fnll nutrient solntion. Horse beans (Vicza 
faba)  were more nlarked than Pisum sativum i n  
their behavior tomard the renewal of the distilled 
water, those in which the distilled ~ t a t e r  was re-
newed showing Inore than double the growth. Bac-
t e r i d  and fungous action is undoubtedly an  im-
portant factor, as ilemonstrated by the elllect o f  
boiling the water. The evidence indicates tha t  
there are several factors entering into the so-
called harmful action of distilled water. Striking 

changes in the conductivity of the distilled water 
were found when plants were plaeed in it during 
various stages and conditions of growth. 

Reuegetation of Abandoned Roadways in E ~ s t e r n  
Colorctdo: H. L. STIANTZ. 
A roadray consisted of a trail formed by driv- 

ing repeatedly over the short grass sod. After a 
fcw years a new road n7as formed a t  the  side of 
the old trail. I n  .this way many roads were 
formed and successively abandoned. The plant 
succession on tliese abandoned roadways consists 
of an early and 1:rte rnderal association followed 
by either the Artevtisin-C7~lierre3ia.association or 
tho n i r e  grass association. The final stage or 
GramaBaffalo grass association becomes estab-
lished in  from twenty to thirty years. 

I s  the Z?lora of llte Prairie c~ndStepj~e  of Arctic 
Origi?t? :B. SI-II~~EI<. 
The conehision of the paper is opposed to the 

widely plevalcnt conception tliat the flora of the 
slcppes (and incidcntdly of the prairies) is of 
Arctic origin, and that the "steppe" conditiou is 
nn exidencc of a rolilrr climate. The f a r t  tha t  
certain plants (and, e r c l  111ore conspicuously, rer-
tnin animals), Inore pnrticnlnrly in Europe, a re  
now fouud only in the f a r  north, but formrrly ex- 
isted niuch farther soiith, is not regarded a s  evi- 
dence of a much colder earlier elinlate in these 
more southerly regions, for we probably have to 
deal here with remnants of a fornlerly widespread 
flora and fauna now largely restricted through 
man's influence. 

Comparisons are made of plant lists shoving 
distiibntion in both E<nrope and North America, 
and on this basis, and on the basis of structural 
adaptation to habitat, and habit, the conclusion is  
drawn that  the plants of these treeless areas 
reached their presmt state under the influence of 
dry conditions, and that their present distribution 
was accompliched by advance from regions south 
of the glxcial limit. 

Growt11-forms of l7ze Flora of New Fork and 
Vicinity: NORMANTAYLOR. 
The study of climate, through the study of the 

vegetative response t o  it, involr~ed the dividing of 
all vegetaiion into 10 or 1 2  different categories. 
Rannlciaer has calleil these "growth-forms," which 
are  bnscd on tho amount and kind of protection 
exhibited by the growing or peronnating shoots 
during the winter or critical season. The useful- 
ness of tho method lies in its value as  a basis of 
comparison between different floras, different ele- 
ments of the same flora, and even smaller cate-



gories of vegetation. Ry calculating the percent- 
ages of the growth-forms in the flora of different 
regions, we get ,the record of the vegetative re-
8ponse to climate, with all its infinite variation. 
Applying the method for the flora of the vicinity 
of New Yorli, wherc, excluding ferns and 
parasites, there arc 1,907 wild species, the per-
centages of growth-f orms are as follows: 

Megaphanerophytes .............. .52 per cent. 

Mesaphanerophytes ............... 4.03 per cent. 

Microphanerophytcs ............... 7.18 per cent. 

Nanophanerophytes ............. 3.51 per cent. 

Chamaephytes ................... 5.29 per cent. 

Hemicryptophytes ............... .33.29 per cent. 

Geophytes ...................... .20.23 per cent. 

Nelophytes and Hydrophytes ..... .11.74 per cent. 

Therophytes ..................... .13 per cent. 


The percentage of geophytes is larger than that 
for any region yet studied, leading to the conclu- 
sion tliat the climate near New York is of such a 
nature that the development of geophytes is espe- 
cially favored. Studies were also made on the 
northern and southern elements of the flora of 
New York, and on the high-mountain species of 
the region; the percentage of growtli-forms being 
given for each of these groups, and for different 
regions of the earth's surface to compare with 
the local flora near New Yorli. 

The Effect of Byeding and Seleclion upon the 
Percantage of Total Alkaloids in some Species 
and Hybyids of the Genus Daluya: FREDA. 
MILLERAND J. m.MEADER. 
Through selection and hybridization an attempt 

has been made to develop a strain of stramonium 
which would shorn an increased percentage of 
alkaloids over that of the co~nnlercial stramonium 
kaf  used for medicinal purposes. All selected 
plants have been carefully inbred. The alkaloidal 
assays have been made upon samples of air-dried 
leaves from individual plants. The species so fa r  
used aro Datzc~a stranaonitcm L., D. tatula L. and 
D. feroa L. 


On the Natz~re of Afutations: R. RUGGLESGATES. 


Hybrids of (Xrtothera biennis Linnaeus and 0. 

franciscana Rartldl in the First and Secon(1 
Generations: BRADLEYMOORIGDAVIS. 
Among the contrasting characters of the parent 

species is one especially well adapted to a genet-
ical study. I n  GTnot?tera bicnnis the papillae at 
the base of long hairs follow the color of the 
green stems; in 0.franciscana the papillae are 
bright red. Hybrids of reciprocal crosses all 

have red papillae, the color thus appearing as a 
simpla dominant. C'ultures of the hybrids in the 
second generation totaled 1,806 plants from sow-
i n g ~  of 3,554 seed-like structures; 1,679 rosettea 
sent up shoots during the season, and on every one 
of these plants the papilla were bright red. 
There was thus a failure of the color character to 
segregate in the F, in cultures containing 1,679 
plants, and its behavior was not what might have 
been expected from Mendelian experience. How-
ever, i t  should be noted that of the 3,554 seed-like 
structures sown 1,748 failed to germinate, although 
seed pans were kept for 8-10 weeks. Also that 
127 plants either died during the season or else, 
remaining as rosettes, failed to send up shoots 
upon which observations could be made. I t  is 
thus possible tliat the absence of a class of green- 
stemmed rece.mives may be associated with this 
high degree of seed sterility, the cause of which 
is as yet not known, or with the failure of some 
plants to mature. 

I n  pre~ious papers mention has been made of 
the fact that the F, hybrids of the cross fran-
ciscnna X liiertnis in many characters were simi-
lar to (Enolhera Lamnvckiana, differing from this 
plant only in relatively small plus or minus ex-
pressions of these characters. The second genera- 
tion of this cross, as was to have been expected, 
presented a wide range of forms, and among these 
ivere a number of plants with combinations of 
characters that appear to have fulfilled in essen-
tials the requirements of a synthetic Lamrckiana- 
like hybrid. Further generations from these se-
leeted plants will be grown to test their further 
range of variation. 

A detailed account of the above-considered cul- 
tures vill later be published. 

Inheritance of Certain Seed Characters r'n Corn: 
R.A. HARPER. 
The various pigmentations of the integument, 

aleurone layer and endo~perm are metidentical 
characters in Detto's sense, that is, the same in 
the cells as they are in the tissues .or the kernel, 
as a whole. The pattern in the case of streaked 
or mottled grains is a character of the tissne, as a 
whole. The form of the dent kernels is a char-
acter of the kernel, as a whole, due to the nature 
and distribution of the starch and other elements 
in the tissues. The wrinkled form of the kernels 
of sweet corn is more nearly identical with the 
shrinkage of the individ~ial cells of the endo-
sperm. By crossing, intermediates may be ob-
tained between any two such contrasting charac- 



ters, :md selection tends to develop fixity of type, 
Ihongl-1 the range of variation may a t  first be 
even higher than tba t  of the parent types. 

Inheritable Variat ions iia t h e  Yellozu Daky ( B u d -
beckia h i r ta )  :RL~ERT ~ ~ L A K E S L E E .I?. 

Variations i n  the following characters b ive  been 

found in the wild yellow daisy: nb~enae of rays 
and their presence in rather ilefi~iita numbars 
from 8 to 30 and to perfectly double forms; 
rcidth of rays; d i a m ~ t e r  of head from 1 to  54 
inches; color of rags from pale straw color to deep 
orange; rrlative intensity of color in inner half of 
r ay  fornling a lighter or darker r ing; aifferont 
intensities of mahogany color a t  base of ray on 
upper side; mahogany on, under side of ray; con-
striction of ray a t  tip, a t  middle, or a t  base-
t h o x  con~tricted a t  t ip  either rolled in or rolled 
out to give the "cactns" t j p e  seen in dahlia^^-
tliosc! constricted a t  bass >\itliout change in color 
or characterized by ljghtor color or by  presence of 
black p i p l e n t  on constricted aveas; transforma-
tion of rays into tubes giving "quilled" type; 
the position of r:tys, bellding up~vard,  harizontal, 
reflexed, straight or variously t.u\isteil; the shape 
and size of disk; tho color of disk i'rom yellorvish 
green thlongh several grades of purple to almost 
blaclr; vegetative c1iaraete1.i such as  height, 
branching, size and shape of leaf, f:zsciations, etc. 

Evidence from the distribution of tho varianta 
in nntnrc and from their reappearance in sowings 
frorri o-pen pollinated heads shows tha t  most, if not 
all, t11c.e ~ a ~ i a t i o n sare inheritt~d Tlre bas:~l 
splash of mahogany 011 the ray  seem5 to be in-
herited as a simple NCendelian dominant. Other 
characters are being investig:~ted. 

Bud P a ~ ~ a t i o n si n  Colrus: A. R. STOUT. 
Tlre phcnornmn of bud variation in Colezcs and 

Ihe behavior of pedigrrcd plants of vegetative 
propagation illustrate, in the case of red pigmen- 
tation, most c1r:lrly the bohavior of a nietiJcntica1 
character, and show equally >\ell tbat the distribu- 
tion of colors in patterns is epigenc~tic in nature, 
and is, without doubt, due to physical and chern- 
ical processes quite andogous to  the T~iesegang 
p~ecipitation pl~enomena by which Cebhardt re-
produced in a most strilcing manner certain mark- 
ings tha t  occur i n  the wings of bntterflias. 

I'lants propagated vegetatively through six gen- 
erations developcd two types of changes: (1) 
flnetuations and (2)  mutations. Altllonglr the 
different patterns aliich arose were reinarkably 
constant in vegetative propagnlion, eneh exhibited 
further ch&nges in the epigenetic development and 
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clistribution of the  red pigmentation. The phe-
nameriR associated with thc appearance! and snll- 
s~rluent, behavior of the diEerent bud variations 
are quite similar to  the phenomena of variation, 
mutation and alternative inheritance in a seed 
progeny of hybrid origin. 

Tht. , l Io~ l~ l~oFogyof the C l ~ ~ o t h e r aP l o x e r :  GEORGE 

IIARILISONSHULL. 
The bypanthium of QCnotkcra and other Ona-

gracoous genera is usually described in taxonomic 
worlis as a "calyx-tube." Tn one of my hybrid 
Ginotl~erasa conlpletc scries of transitional stages 
was l~rcsentcfi, connecting the nolliial typc of 
flonor, .iessilc with a long bypanthihiurn, with pedi- 
eellate flowers wholly laclcing a hypanthium. This 
intlicnles that the hyl)ant,hium is of canlinc nature. 

The geuus I'odomitrinnt comprises two species, 
T.  pltyllant7tus from the Australasian region, and 
I?. Ucrlacccrise, ~ ~ h i c h  Bitheito been repoitedhas 
only from Singxpoie and New Caledouin. The 
~ r i t e r  collecteil the lattcr spceiw in Boineo and 
tho I'hilippinc~. 

Podomitrin?n nzalc~ccense eloscly ~esembles in 
appcarnnce a BTyihiu, and sterile pl:tnts are indis- 
l i n g u i ~ h a b l ~ .  The position o l  the reprodz~ctive 
organs of the fovn~er, in special ventral branches, 
a t  0nc.e distingnishes i t  from Blylhiu.  

The anntorny of the tliallus, as nell as  the forni 
of the apic:rl cell, is piactically ideilticnl in 
Podo71aitrizcnt arid Blytkia.  

The antl icrid~a in Podomilriurn are borne on 
special ventral shoots. I n  structure, and in the 
scales covering them, they most nearly resemble 
,ViirZia or Calycularia'. 

The archegonia are also borne in special shoots. 
The arcbegolrial receptacle is very mnch like tha t  
of Blg t l~ ia .  The emblyo is much Xikc that  of 
Blythicc or Syinl~lz jogyr~a,but the l-jasnl appendage 
(hnu-lo~.iuni) is  somewhat less developed. 

The fully cloveloped ~porophyli closely reserrrbles 
tbat of Blythiu,  from which i t  differs in the more 
clearly marked foot, and in the presence of a over-
n ell de17cloped apical elatcrophore. Tho spores, 
in size and surface sculpturing, are hardly distin- 
guish:~blc from BTythia radioulosa. 

011 the mhole, Podomitrittm secms to be more 
n e a ~ l y  related to Bly f l i i c~than to Melsgeria, ~ i t h  
nhiclr i t  is usually associated. This study of 
Todo.mitrit~?nconfirrns the viea that there is no 
ccrtain distinction to  be drawn betwcen the farn-
ilies Anenracere and Rlythiiccez. 
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Il'hber Heusuremend Stzcdies; Length Pariations: 
W7aere They Occur and Their Relation to t7~e 
Strengt78 and Uses of Wood: ELOISE GERRY. 
I. The results of the study of one white pine 

tree indicate: (These are  based on the measure-
nients made on 6,600 fibers froin 66 specimens.) 

I .  The length of fibers varies with their posi-
tion in the tree. 

A. I n  (1) a dlsk flom the butt (age 250 years, 
distance above tlie ground approximately two 
feet)  and in (2) a disk near the top (about 82 
feet above the ground) t l ~ e  shorte.~t fibers were 
found nrar the pith. An increase in length was 
apparent from the ceutel outward. This was 
somewhat irregulzr (slides). No constant fiber 
length Tcas attained. 

B. Tn 26 bolts, talreu a t  about 23 to 3 inches 
froin the pith, a t  4 foo t  intervals between the 
butt  and the top of the tree, a tendency toward 
an increase in average fiber length was apparent 
for  about two thirds of the height of the tree. 

2. The relation betcueen the fiber length and 
the strength valzcrs of the wood was tndetermi-
nate; no direct effect dependent on length alone 
could be fourtd. The f o l l o ~ i n g  indications were 
obtained, however: 

A .  From butt  to top the S. G. and strength de- 
creased but the average fiber length increased. 

B. I n  some loblolly pine the late wood was 
about twice as strong as the early wood; the rela- 
tive fiber length was as 2.69 is  to 3.03 mm. 

C I n  Rotholz the fibers are also stronger (in 
compression) and shorter than those in normal 
wood. 

That is, the shortest but at  tlie same time the 
thickest walled fibers were present in the strong- 
est specimens. 

11. The genersl range of variation in fiber 
length was not found to be greater within the 
species than in the individual tree. 

I. Longleaf plne (P?n?hs paluslris) (1,700 meas- 
urements of 15 specimens). 

2. Douglas fir (Pseuclotsut/a tazifolin) (900 
measurements of 5 specimens). 

The longest fibers were found in the earliest 
springwood; the length then decreased gradually 
and the shortest fibers were present i n  the last  
formed layers of tho ring. 

111. Certain general relationships also noted: 
1. The root fibers of longleaf pine and white 

pine were found to have a fiber length as long as 
or even longer than that  of the trunk fibers. This 
may enable the pulp mill to utilize stumps ob- 

tained where land is being cleared or the chips 
from which resin has been extracted fo r  a strong 
craft  pulp. 

2. I n  general the hardwoods or angiosperms 
have a shorter fiber than the softwoods or gymno-
sperms. All other things being eqaal, the strength 
of a pulp varies with the length of the fibers com- 
posing it. 

3. The early or springwood fibers are  always 
longer than the late or summerwood fibers. The 
data obtained from about 80 specimens indicated 
that less than one fourth of the fibers found in 
every hundred macerated fibers were summerwood. 
Tn two cases the summerwood fibers made up 
about one third of this amount; in both cases this 
large number of fibers was found in wood from 
very lo~c down in tlie tree. The per cent. and 
character of the summern;ood fibers are signifi-
cant factors in determining the character of a 
wood to be used fo r  pulp. 

Changes in  the Fruit Type of Angiosperm.r Co-
incident with the Developmemt of the Herbnce- 
OuS nab i t :  E. W. SINNOTTAND I. W. BAILEY. 
Angiosperms with fleshy fruits  are almost in-

variably trees, shrubs or climbing herbs. Terres-
trial herbs practically always have dry fruits. 
Herbs seem to have been developed from woody 
plants i n  relatively recent times. I t  is  therefore 
evident tha t  with this change in habit there must 
have been changes i n  many families from a fleshy 
type of fruit  to a dry one. This i s  apparently 
due to  the fact  that  most frugiverons birds are 
reluctant to feed on the ground and tha t  herbs 
have consequelitly been obliged to develop new 
methods for seed dispersal. 

Some Efects of the Browta-rot Fungus upon the 
Composition of the Penclt: LONA. HAWEINS., 
This paper describes the results of several series 

of experiments on the effect of the brown-rot 
fungxs upon certain carbon compounds in the  
peach fruit .  I n  tho experiments one half of the  
peach was inoculated with the fungus, while the 
other was retained sterile under the same moisture 
and temperature conditions as  a control. A t  the 
end of two or three weeks tha two portions were 
analyzed. It was found that in the rotted, por- 
tion the  pentosan content was practically the  
same as in the stound half;  the acid content was 
increased; the amount of alcohol-insoluble sub. 
stance which reduces Pehling's solution when 
hydrolyzed with dilute HC1 was decreased; the 
total  sugar content was clecreased, while the cane 
sugar practically disappeared. 



Senile Cha~qqe~s Viti.9 vulpina and i n  the Leaves of 
Certain otl~er Perennial Plants: H. &I. BENE-
DICT. 

It has been found by an investigation extend-
ing through a period of seven years that in the 
leaves of P. ~:ulpi?tc~an8 other plants there oc-
curs evidence of senility. Similarly aged leaves 
of differently aped plants (ape being reckoned 
from date of last reproduction from seed) show 
marked diflereucee in the extent of veinage. The 
aggregatos of mesopbyll cells enclosed within the 
smallest vcinlets, which may be termed vein-islets, 
are uniformly smaller in leaves of old plants than 
in leaves of young plants. I n  other words, leaves 
of old plants have a higher percentage of vascular 
tissue than leaves of young plants; consequently 
they are less efficient photospthesizing organs, 
and this has been proved by experiment. A for-
mula is presented showing the nicthod for deter- 
mining age of P i t k  vtclpina from the character of 
its veinage. The juvenile vcinage is restored only 
after sexual reproduction. Finally, a theory of 
scxudity is proposed, based upon loss in permea- 
bility. 

Influence of Certain Salts on Nodule Production 
in Vetch:  3 % ~ .R K ~ .  
Calcium salts are essential for nodule produc-

tion in vetch. The snbstitution of borium or  
strontium to a limited degree permits also of 
nodule development. The relation of balanced 
solution to nodule production has also been in-
vestigated. 

Pl~siologicaT Studies o f  Bacillzcs Radicicola of Soy 
Beon :J. I<. WII,SOX. 
This investigation confirms earlier work as re-

gards the influence of nitrates on nodule produc- 
tion, and indicates in addition that sulfates in  
relatively weak concentration inhibit the process. 
Chlorides and phosphates stimnlate nodule pro-
duction, mhile ammoniuni salts are inhibitory. The 
significant fact was developed that while nodule 
ctevelopment vas  prevented by the presence of 
nitrates, phosphates and ainmoninm salts, yet the 
organism retained its vitality in the presence of 
these salts. Whether the effect of the salt is upon 
the root, snch as to make it resistant, or upon the 
organism can not yet be stated. 

Direct Absorptio~z and Assinailation of Garbohy-
drates Tiy Green Plants: LEWISKNUDSON. 
Confirming and extencling the work of Laurent, 

Molliard and others, it has been found that a va-
riety of plants are able to absorb and assimilate 
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various sugars, including lactose. Plants em-
ployed are timothy, vetch, onion, radish, pea, cab- 
bage, clover, flax and corn. Lacto~e has been 
found to be utilized by vetch, radish and onion 
but not by timothy. For coxn the sugars in order 
of "preference" by the plnnt are glucose, levu- 
lose, cane sugar and maliose; for vetch, cane sugar, 
glucose, maltose and lactose. Experiments on the 
influence of coneentratiou of the sugar on growth, 
influence of sugars in respiration and color pro- 
duction h:n-e also been made. A study of the 
influence of sugars in enzyme production is now 
progressing. 

A Pralimi?~ary Stucljj of the Chloroph~tl  Com- 
pou?ids of the Peach Lea f :  T ~ O W A R D  8. ~ E E D  
AND H. S. XTAHI,. 
The investigations .irere lxndertakeli with espe-

cial reference to tho foliage of peach trees having 
"yellows. " The chlorophyll compounds were es-
tracted and separated by the use of inactive sol- 
vent.;. The diseased leaves differ from the healthy 
in both the quality and qoantity of clilorophpll 
dcrivati>es extracted. The derivatives have been 
identified by their color, solubility, spectra an8 
other properties. 

Among othels, the following derivatives have 
been found in healthy peach leaves: chlorophyll n, 
elilorophyll b, phytorhodin, chloropliyllin, phmo-
phytin, ph~ophorbide, methyl-phaophorbide, methy 
ehloropbyllid, phytorhlorin, carotin and xantho-
phyll. 

As the disease advances there is a decrease in 
the quantity of both chlorophyll and chlorophyll 
derivativer. The diminution of the green series 
is gre:tter than that of tbe yellow-brown series. 

Bespirut~oni ? ~Apple Leaves I ~ ~ f e c t e d  ~ ~ i t hGymno-
sporrnngia?~~:T T O I V ~ R D  S.REEDAND C. R. CRA-
BILL, 

The respiration of apple leaves has been studied 
with reference to the pathological effects of infec- 
tion. F o l i a ~ cleas studied at  various stages in the 
devtjlopment of the disease, using both Garlong's 
respirometer ana SaehJs baryta inethods. The 
diseased leaves uniformly produce mora carbon-
dioxide than healthy leaves in the same intervals. 
Various factors infiuence the process. 

T h e  Absorption ancl Excretion of Electrolytes b y  
Lupinus albus in Dilute Simple Solz~tions of 
Aictrient Salts: I%. 11. TRUEAND H. H. BART-
LCTT.1 

1 Olii,.o of Plant Phys;ological and Fermenta-
tion Investigations, Bureau of Plant Industry, U. 
S.Department of Agriculture. 
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The behavior of seedlings of Lupinus amus 
toward distilled water and toward simple solu-
tions of salts containing ions regarded as essen-
tial to the normal nutrition of higher green 
plants was studied by the water culture method, 
the plants being kept in darkness. The stronger 
concentrations employed were comparable with 
the soil solution under conditions found in the 
vicinity of Washington, D. C. The absorption of 
ions from the solutions and the loss of ions to the 
solution were measured by the Wleatstone bridge 
in  terms of change of electrical conductivity. 

The plants give up their salts to distilled water 
a t  a variable rate until death ensues from exhaus- 
tion. Solutions of RII,PO;, and KC1 act essen-
tially like distilled water. 

In  IC,SO, and KNO, a slight absorption phase is 
seen in the most favorable concentrations result- 
ing in a minimal net gain in electrolytes to the 
plant. Otherwise the results differ little from 
those seen in the phosphate and chlorid solutions. 
Sodium chloride affects permeability and growth 
essentially like RNO, and R,SO, 

In  the most favorable concentrations, of 
Mg(NO,), and MgSOk there is a slight but clearly 
developed absorption phase resulting in a net gain 
of electrolytes to the plant. A net loss takes place 
in the more dilute solutions and in the greater 
concentrations toxic action develops. 

In  Ca(N08), and CaSO, solutions all concentra- 
tions studied support an active absorption of 
electrolytes and apparently enable the plants not 
only to retain the salts already present, but also to 
make net gains from the solutions. 

The  Absorption and Excretion of Electrolytes b l ~  
Lupinus albus i n  Dilute Solutions Containing 
Nixtures of Nutrient Salts: R. H. TRUE AND 

ISARLEYIIARRISBARTLETT. 
Seedlings of Lupinus albus were grown in dark-

ness in graded solutions of pairs of nutrient salts, 
the higher concentrations being comparable with 
the soil solution. Absorption or excretion of elec- 
trolytes by the roots was measured as  changes of 
electrical conductivity. 

The results obtained show that the gain or loss 
of electrolytes by the plants is in cases influenced 
by the antagonistic action of ions. 

The  Transpiration Rate on Clear Days as Nodi-  
jied b y  the  D d l y  Change in Environmental Pac-
t w s :  LYMANJ. BRIGGSAND H. L. SHANTZ. 
The transpiration of a number of crop plants 

has been measured by means of automatic bal-
ances at  Akron, Colorado, during the past three 

years. Automatic records have also been secured 
of the evaporation from a freely exposed water 
surface, the depression of the wet bulb, the inten- 
sity of the solar radiation, the air temperature 
and the wind velocity. The present paper com-
pares the results of such measurements for clear 
days. The transpiration curves are based on a 
large number of measurements, and expose the 
normal behavior of these plants on clear days. 

Belation, of T~anspirat ion  t o  the Composition of 
7Vhite Pine Seedlings: GEORGEP. BURNS. 
The experiments reported at the Atlanta meet- 

ing were repeated during the summer of 1914, with 
the addition of two beds in which the physical 
conditions aere changed by means of one and two 
covers of cheesecloth. The seedlings were grown 
in five beds each with a different rate of transpira- 
tion. 

Seeds 'were sown in May an6 the first analysis 
was made of seedlings gathered August 11. This 
analysis showed the following amounts of protein 
and soluble ash: 

Protein, Soluble Ash, 
Seedlings Per Cent. Per Cent. 

No shade .. . .. . . .13.88 4.13 
Half shade .. . ...16.44 4.41 
Full shade ... .36.82 6.46 
One cheesecloth ..11.5G 4.14 
Tao cheesecloth ..12.31 4.15 

This table again shows the high percentaga of 
ash in the full shade bed where the rate of trans- 
piration was very low. 

B New Method i n  Lichen T a ~ o n o m y :  BRUCEFINK. 
The results of inyestigation of the Collemacese 

will be presented. The plants will be treated as 
fungi and a new type of lichen diagnosis will be 
presented. This will treat the anatomical charac- 
ters of the lichen to the exclusion of those featnres 
of the algal host nhich have heretofore been in- 
cluded in the descriptions of these lichens. The 
characters of the cortices and medulla: have been 
carefully investigated, and several features will 
be presented which are new to lichen taxonomy. 
The sex organs have for the first time been studied 
with a view to ascertaining their value as diag-
nostic characters. Camera lucida drawings of 
cortices, medullm, apothecia, procarps and sperma- 
gonia will be shown, and their taxonomic value 
will be discussed. 

The  Vechanism for Discharging the Eggs of 
Diotyota Dichotoma: W. D. HOYT. 
The young eggs of Dictyota dichotoma are en- 

closed by thin walls showing no differentiation, 
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hut as they mature their walls thicken and becorne 
differclntiated into a thick inner and a thin outer 
layer. At  the instant of discharge the inner layer 
swells and becomes gelatinous, the  outer layer is 
irregularly ruptured, and the  egg i s  forced 
through the opening, thus f o ~ m e d ,  soinetinles to  a 
distance of 0.24 mm. Tn escaping the egg is still 
enclosed by tho gelatinous Inner layer, but is soon 
set fr t  e by the solutron of this layer. 

Tho ohsi~rved faets indicate that the force 
uti1izc.d in discharging the eggs is obtained solely 
by the swelling of the inner layer mith the con-
traction of the stretched outer layer of the 
oogonium wall. 

Both a t  Beaufolt, N. C ,  and st Naples, about 
65-75 pcr cent. of all the eggs of each crop were 
drscharged withln a single hour of a single day, 
beginning a t  abont the trme of the first observable 
traces of dann. 

The smellmg of tho inner layer of the oogonial 
w:ill, with the resultant discharge, did not occur 
In egg? tha t  weie killed by heat, cold or chem-
icals, and xvas p)ractrcnlly or entilcly prevented by 
anything that  interfered w ~ t h  the l ife conditions. 
Tt cordd not be initiated by any means before the 
nsnal tune for  dischalge, but, as the usual time 
approached, seemed slightly accelerated by trans- 
fer  from a nioist dish to  sea water. 

The above facts seem to  indicate that the swell- 
ing of the inner layer of the oogonial mall is  under 
the direct control of the protoplasnl, or tha t  it is 
accomplished by means of enzymes formed by 
the protopl~sm and affected by the same condi 
tions that  affect the l i v ~ n g  substanee. Of these 
trio possibilities, the latter seems moro probable. 

Cell Division and the Formation of CoTonics of 
Volvox: B. A. HARPER. 
The planes of tho first two divisions of the 

mother cell of the young colony intersect a t  right 
angles. The plane of the third division lies so a s  
to form the ~vcll  linonn cross figure. The factors 
determining this deviat i on froill Sach 's principle 
of rectangular intersection are associated mith the 
surface tension de~eloped in  a plate made by 
successive bipartition of cclls, and lead to the 
fnrther incurv~ug of tho plate and formation of 
the globular colony. 

P~ocltromosomesin S?jnapsis: C. A. DARLING. 
The 17orlc on prochromosonies by  Rosenbcrg, 

Overton and others has snggested the  possil~ility 
that  some cclls might be found the study of which 
would considerably increase our knowledge con-
eerning the behavior of the chromosornes i n  synap- 

sis and reduction. Such cells have been found in 
the Norway Maple S c e r  plutanoides. 

I n  the so called resting stage of Ihe nucleus of 
the pollen mother cell in this species are 26 defi- 
nite bodies correcpouding in number to  the 26 
chromosomes fo~u ld  in  the vegetative rells a t  the 
time of division; most of these bodies, or pro-
ehrornosoi~ies, are dlstrrbuted about the pel ipher y 
of the nuclcus, but a few are  to  be  found lying 
close to or against the nucleus. Upon staining 
with safranin, gentian-violet and Orange G., these 
26 prochromosomes are stained blue and the nu-
c l co l~~slerl, so that the two are readily dlstin-
guished. At  this stage the llnin threads take the 
stain only spalingly. A t  lcast solne of these 
threads appear to be attached to the prochromo- 
somes; In some cases the threads are connected, 
forming a sort of net  with nodes or thickenings; 
t l i ~ s e  nodes do not take the qentian-violet seain 
and are not definrte boilie-, ldce the prochromo- 
Sollles. 

The prochromosomes are noticeably arranged in 
pairs; iu some cases the two are  separated by a t  
least t t ~ ~ c e  own nidth, in other pairstheir \chile 
they almost touch each o t h e ~ ;  in no case do they 
appear to be connected. The prochromosomes vary 
somew11:rt in size, but so f a r  a s  obselvations go 
the individuals of a pajr appear to  be equal. 

i l s  the period of synapsis approaches, the 
threads become mole conspicuous and take the 
gentian-kiolet stain more readily; the prochromo- 
somes still ictaining their definite individuality 
appear to come closer together. The beginning of 
synapsis is indicated by the contents of the nu-
cleus being dravn tonard  the nucleolus and col- 
l ec t~ng  a t  one side of the nuclear eavrty. Tiuo 
whole network of threads and prochromosomes be- 
comes more or loss massed; only in  i : ~ r e  cases do 
any of the threads appear to Ire parallel. 

I n  coniplete synapsis only a few threads are 
distinguishable, especially those extending out 
from the synaptic knot. The prochromosomes, 
however, are still very apparent; i n  most pairs 
the members appear to  be in contact with each 
other, dthongh some xc still sepalated. As 
grorvth proceeds the threads tvhrch extend outside 
of the knot heconie thieker and contain more 
chroniatin, as sllo~vn by their staining leaetion. 
These threads soon bccome double, the evidence 
i~rdicating that this is due to a longitudinal split- 
t ing of a single thread rather than to  the parallel 
arrangement of two separate threads. Apparerrtly 
each of the.;e thick thloads is formed by the p a d -  
ual f l o ~ ~ i n g  out of the contents of the prochromo- 



sonles on the thin threads to n11ic.h they nere a t -
tached befoie synapsis began, thr contents of the 
t n o  indi~idnals  of a pair  flowing in opposite di- 
rections 

As the g r o ~ t h  period ad~ances  tlieie threads 
enlargc, I~eeome lcbs entangled, and the splitting 
1)ccomes nioro apparent. At this stage deeper 
staining bodies of dilfelerit slaes arc foirnd dis-
tributed on tlie t1ile:~ds; these I~odies, possibly 
c.hromorneres, are aln:lys fonnd 111 pairs, one on 
each of the t n o  par ts  cf the donble thread. 
'Pllere zlro usually 3 or 4 pails of thece chroino-
meres on each of the I~ivalent threads, the indi- 
r~iihials of each pair being oppositcl each other and 
cqnal i ~ i  size. As  tliccle bivalent thieads become 
less entangled Ihe nmnber of the threads is found 
to be 13, one half the nnmher of prochromosomec: 
observed before synapsis. Tlic dc t a~ l s  fiom thiy 
stnge 011 ha\ e not as  7 et I~een ~voilred out, bni oh 
servationb indjcatc that each of there 13 threads 
becomes short el and finallj for in^ a hivalrnt chro 
mosoine. 

In  tlie fiist division of tlie nucleus 13 chromo-
somes pass to each pole; in thc retonst~ucted 
t laught~r  n~lcleils 13  procli~onloso~ncsappear, but 
these are  not arranged in pairs. TI^ thc resting 
nuclei of the so~natic tissue tlie prochromosoines 
are prcsent and appear to be more or less in pairs. 

These olhervations seem to shorv that in Aeer 
plcrtanoidcs prochromo~omes exist in tile nncleiis; 
that  they are ~rra l rged more or Icss in pairs In 
both somnt~e ancl nlother cells; that in synapsis 
the mmibers of eacli palr unite and form a thick 
tlireacl on the single thread which preceded 
synapsis; tha t  this single tliielr thread becomes 
split longrtndinally; that  upon t l~ l s  blcalent thread 
occnr paired chromom~res; ancl finally that each 
bivalcnt thlead beeomes a biralent chroniosome 
mhich divides into nnivalont chromosomec: in the 
first division of the pollen mother cell. 

C:jto7ogy of Spknroplea: E. 11. G~LBERT. 
Cleavage begins a i i h  constrictions from tlie 

plasma membrane, and the cell contents are cut 
into masses of varying sixes. A single row of 
large cells or a double ion  of smaller cells may 
be found in a single filament. 

All eggs a t  first contain more than a sinqle 
nucleus, and a11 hut one of these disappears be-
fore the egg is fully ]nature. 

Nuelear divisions as f a r  as observed a le  mi- 
totic and no indications of aniitotic divisions, de- 
scribed by earlier in%estiyators, ha te  heen found. 
There is  no fragmentation of the nucleole to form 
the chromosomes. 

Tlie nurnber of pjrenoids found in eggs varies 
fioni t ~ ~ o  to ?even. 

The pyrenoids vary greatly in slze and each i s  
m:rdo up of a varying n~lmher of segments. The 
siarc~his usually laid domn around tlie pyrenoid 
in definite layers hut a t  tlmes the arrangement is 
vcry irregular. Stromatic starch is vcry ahnn-
dant jn some m:rture eggs. 

The pyrenoids disappear froin portions of fila-
ment rvhlcli are active in the formati011 of sperms. 

Feitilization does not take place until the egg is 
fully formed and rounded; a t  this time the egg 
~ ~ i i ~ l e r l slies in the eenter of the egg. 

A r b  d?tnlo?nrccll Sitid?] of the h'oot of Iponzwn 
battrtas :FT,ORER'~Git. RIG CORMICK. 
A prehminaiy paper on the anatomy of 1ponzcc.a 

bolalas. Dming tllc investigation, a fungus, slm- 
ilar to tlie one fonnd in Solanz~?n tz~berosum has 
been found in the errdodermis of the root, but so 
f a r  the fungus har not been eecn ia tho stem. 

The an atom^/ o f  a Pfotomyccc Gall ALBANSTET-
ART. 

The lomcr palts  of the steirir of Anzb~osta 
Ir8fi.lida IJ a l e  often :tttaclred by P~otomyees and^ 
rrz~sLagil, cansing conq~cieiahle distuihancc in tlie 
tiswes of the host. L:~ige s~velliiigs are caused by 
thls parasite, one or morr of ~vhich may appear 
on thc same plant. 

Sections 01these galls show, among other things, 
an inciense iu  the ti\sues of tlie bark, an abnormal 
g io~vth  of the fiblovascular bundles as cornpaled 
l%lth non-lnfected 1I:lltb close by, n broadening of 
the rays and the formation of other parenchyma 
elements in the brindles, areas of eambiform rells 
in the pith. 

A gall causcd by an r in l tno~~ninsect, probably 
of the ordei Lepiilopteia, also occurs on the stems 
of this species of Amhrosra. Tlie changes induced 
hy this 1ii5ect 111 the tlssues of the ho.t nre simi 
La1 in certain iespects to those caused by Proto- 
niyces. 

The Anatomy of the PunctnZus Gall: ALBAK 
STEWART. 
Andrzeu6 pzrnetutzis Bass., a hymenopterous in- 

sec't of  the family Cgmil~ida, can-es large moody 
galls on the stems and branches of Qzcercus vc.1~ 
ttna Lam. and other closely related speeies of 
oalc. This gall poqsesses, among othcls, the iol- 
lowing anatomical characters nhlch a l e  of especial 
interest 

A recapitulation of a similar condition of ray 
structure to that which occuis ln tinumatie wood 



of related spec.ies of o:ik. Otiirr c31iaraeters wiiich 
agree closrlly \vit,11 geircr:rl condifions in traumatic 
t,issrre are as follon-ri: h I-ertir.:ll slrortcaing of the 
bmad rays. Tile presecce of kllarls ~v11iel1 appear 
only in tnngent.ial scdioiis of tile gall. A parting 
of t!ic fibers to right arrcl left in tiin vicinity of 
the larval ell:rrulrc!rs. Areas of isodiainetric 
~)rrrenclryrna (.ells \ritll Jigrrifictt ~r:ills, and :I 

sllortcuing of many of' the other cctlls of t,he wood. 
A r c d r ~ ~ t i o nin tile ninriber or ,111 outire 1:rclr of 
1-~sseis. Absence of distinct, tlnniitll rings of 
g r o ~ t h .  h snggestion of 21 return of tho cam-
hiiim to its normal nctivitirs in tile on!crniost lay-
ers of \\-ood. 'TVoody inrtusions in the h:trli. 

'ri le A natc i i~y  o f  ci I 'critd~rn~itsmG(tl1: ALF:AN 
S'~F;>\~ART. 
i,:tr.ge woody galls ocenr on tlie t)r:ulclics of the 

j a 4  pine, I ' i n ~ ~ sI:otfl,.siuntr l ~ a n ~ l t . )which are 
cansed l)y a n  infection of P e r i d c r i ~ ~ i ~ ~ m  j(Aec id ium 
cc~.ebrz~.?l?l'lr. The following :tnatolnicnl diBer-
ences occur in the woocly po~t ions  of these =lls 
:is c'olnpareil wit11 the! norlnal ~vc~odof this spe- 
riels of pine. A greatly iur,r~n~c.Cf ~~roclnrtion of 
n-ooi1.v tissne. An iiic~ease iu t l ~ c  nunil.~er, and :ll 
l ) ~ o a t l e ~ ~ i n ~of tire rays liotlr rerticnlly and tan-
gent-i:illy, cli:tr:~ctcrs \~hic.h also appear in trau-
11i:rtic wood of this specicw. 'I'lic presclice of 
kn:irlu, in i:~nge~rl.i:xl scc:tioiis, .4 gre:it,ly incre~rseil 
p~oduction of resin can:~ls in the gall, lmt uo suclr 
increnso in tlre normal r\:ootl close hy. A shorton-
illy of rn:l.ny of tho tr:rclit?icIs :ls ~vell as blunt end 
w:tlls and .ira.ry side ~ ~ ~ a l l sthe sarne. Coilsof 
\vl1ic11 p:trt:~ke of the c31i:tr:lcte~ of both tracl~eids 
and p:rrenchyln:r cells in their pitting. bltenlate 
as rrrll as opposite :irraiige~nent of pits in tho 
1%-:tl!s of t l ~ c  t,racheirls. bpp:ircutly :111 ai~sence of 
bar.; uf S o ~ f i ofro111 the n.:~Il.; of the tr:~chriils i r l  

many innianctrs. 

A hTolc on ! 7 ~ cLetrf ./litclfnmy of Avi t -rnain:  2 2 ~ -
i tAX  RTEWAR.T. 

0 7 )  l l ~ cli.c~~.ii~s Custr,ln Ilook. f.:of ;/trlrr?~c~~/eicr 
A ],BAN STEWA~LT. 

Pliologray)l~i,?~g:l/ossi~.s: A .  J. C!ROIIT. 
T'CThen be~ inu ing  tlie st.udy of 1nosPos r founh 

identifications vc1.y tiilricult I1cc:~use of the lack of 
siiizablr nnrl :ldeqi~:~tr1itcra.tnre :1rrc1 illustrations. 
1 d id  not have w.eccTss to Snllii.ant ls "Iconcis ' '  or 
t!ic "Sryo1ogi:t E~1roprr.a." 

TVII~II as an :~dv:inrcei s t ~ ~ d e i i t  I had acpess to 
iliese worlrs I forrned thc :tnihition to p11t sirnilai. 
t ~ u t  cshca,p and simplified lioolts xrithin the reaeli 
of any cnt,rrpl.ising s111c1~11t~. il'ry clcsire w:ts t o  
~n:~ko 11err n1c;i.c sil~;ients illstend of new rnoss 

spe~i i :~ ,~ ! ~ C : I U F Cwliat wc need to adv:incc bryology 
in ..!merie:i is, filst of all, more observers and eol- 
lectors. 

Tlie two boobs 1 11:rve p~thlislred n1ere illustrated 
hy drawings, many of ~rhich  were taken froin the 
stnndxril w o l . 1 ~ ~  Rut I sam how n~entiorred abore. 
va1~1aI)le photogr:rpl~s -cvcro in the study of Llo~v-
cri:, fornu, eti:., ant1 r I?ec:nnr aml)itious to equal 
this work in the mosses ar~cl lre~~atics. 'J'o this end 
I iiave devoted my S P R ~ C  l i ir~e for the p:ist year or 
two, aud I have slrccceiled in enlisting otbcru. 
IJrofessor Ilolxjnger ii:is done scime enc~ellent work. 

h g  oritfih is x R:tuu~:li and T~oinb camera for  
r~ii~ro-]-~hotogrr?j~l~ya iron base andwiilr I r~ax~g 
long hcllov,:~. Ins1c:ril of the czrl? to fit, over tho 
eye-piece of the eornponnd ~riicroscope 1put in a 
lms-boar(-1 or boards. I 11a.vc a lxlttery of three 
lcncs,  a T&Tollcnsacli An:rstigni:ltic F. 6.8 for a 
4 l-~y 5 c:lmeTx and a sul?pleme~itery Tons t o  
sliortcrr tlic focus. A H c ~ l i  Ncostignlsr 3 in focus, 
f. ::.:'i, angle frola nlotiotl-pict,iire carney;% ~ ~ i c l e  a 
anrl a Rauscll : lad Loinb >ride angle Zciss-protar, 
foc:~l Ic~lgill 3': inches. 

Tlie Wollcns:tclr :in(] sny~plenient give ma,pifi- 
~.:ltionsu p  l o  5 cfi:lmeters, and t,l~c :~n!om:ttir* slrot. 
ter irrakes it niorc convenient than t , l~e otho's, which 
li:r~c1.0 1)e nac;appeti. Also i t  gives plenty of il-
11irrriir:rtion for iornring. '['iie Rcck gives ~nagn i -  
ficntions u p  to 7 clianleters :lnd :ilso :rdmits pleaty 
elf light for Coc~ising, T11c Xciss prutnr is so small 
1.I::lt f ocu~ ing  is iliilicnlt nilless bright sm~ligllt 
iil!irlcs on tlie ul),joi.tj b i ~ t  I c:in get 0 di:linctcrs. To 
gci clcj~tl~iJie 1en.e~ x e l c  stopl~eil do.irn to 3 2 ,  
64 o~ ercn t o  12': 1:. R., and in strong light Irere 
given from 3 nriu. a t  32 U. H. t.o 6--8 ~n in .  a t  
1J. 15. (i-t ivl~cn eloildg I~riglrt :in8 iudoors. 

[f the rnowes n-ere not rliy the sc?t,:re \roulil 
~iolnot,inies lwisi. dur i~ig  the longcr exposlues so 
ns to prodlice x b:td blur. I liavc had hettcr re-
:,lilts \~-it,li riif!ect,ctrl light tii;ln trznnriittcd light. 
1 am ~rnc~oc~iileti as 1-0 lvlietiier a l>lack 't~xckgi~ollnd 
i~ silpcrior tit a wliite or not,. Ap;:~in.t the blaclc 
)):~c.i:grorrnti every spec'li of t?ust magnified ten-
fold 1)rodnccs La disngrc3eablc effect. 

I haxrc :rlao tried l~crintomes by transmitted 
liglrt nnder a ec~nlpourid microscopr. I squauderecl 
rtlorc lllitrr :t clozcn plates on t l ~ e  peristonre of 
C('~.cctnilo~c,hut its ~1:irk recl colui and density 
Soiled nly :itienil,ts t,o get, anytliing hnt n sil-
!airirctte. 

, ,Jlrc p1rotopr:t~)lis tllcmsclves will tell you f a r  

nro1.e ihnn I cnn as t,o my 	results. 
CEoIioz T. ~ I ~ o I ~ E ,  

Sccretarg 


