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of sensitiveness in the blue (in the neighbor- 
hood of A =477 ,~p,), the other in the yellowish- 
grcen (in the region of A =  534 p,p,). The 
latter type is found in Chlamydomonas ,  
Daphnia ,  the larvx: of barnacles and other 
organisms; the former type exists in Bugle?z(t, 
Budendr ium,  the seedlings of oats anil others. 

I t  seems of intcrest to call attention to the 
fact that according to the nleaqurements of 
Trendelcnburg the visual purple in the eye of 
the rabbit is bleached most rapidly by light 
of the wave-length A I.536 pp. As l iuel~ne 
hacl already shown, visual purple is not affected 
by red light, and only feebly by yellow light. 
Thc relative cfficiency of different parts of the 
spectrum for the heliotropic reactions of 
Chlan~ydorr~ona,scoincicles, therefore, approxi- 
mately with the relati~re bleaclling power of 
rays of diflerent wave-lengths for visual purple. 
This makes it almost appear as if in the one 
group of orgxnisms, na~nely, those which be- 
haw like Daphnia or Chlamydomonas,  the 
heliotropic reactions were determined by a sub- 
stance or by subitanccq which behave in regard 
to photosensitiveness like visual purple; and 
-which may possibly be identical with visual 
pnrple. 

This assumption allows us to explain f,he 
heliotropic reactions of lower organisms with- 
out arbitrarily ascribing to thein sensations 
of brightness the existence of which can in 
their case not be proved. And, furthermore, 
whcn the heliotropic effect of rays of different 
wave-lengths upon lower organisms is found 
to run parallel to their eifect upon the blexch- 
ing of visual purple (as it does in n a p h n i a  
ant1 Chlamydomo~zas )it seems more rational 
and puomising to conclude that the heliotrop- 
ism in these eases is calnsed by a substance or 
sull~staucc~swhich bellave pllotochemically like 
visual pnrple than that these lower organisms 
suKcr from total color-blindness. TVe have 
alreatly show11 in our first note that the theory 
of heliotropic orientation is independent of 
the rrlative efficiency of different wave-lengths. 

We may summarize the results of our experi- 
ments in  the following may: 
1. The validity of the Rrrnsen-Roscoe lam 

for the heliotropic reactions of certain (and 
possibly all) plants and animals suggests that 

these reactions are due to a cllemical action 
of tho light. 

2. Tllero seem to exist two types of helio-
tropic substances, one with a maximum of 
sensitiveness (or alssorption) in the yellowish- 
green (near A =534 pp) and the second with 
a maximum of sensitiveness in the blue (near 
h=41'7 {hp).  Visual pmrple is a representa-
ti\-e of the former type. 

3. The pl~otoscnsitive substance of the visual 
purple type occurs in thc protozoan CChZamg-
domonas,  whicli is usnally stated to be a plant, 
i a  Daphnia  and Inany other organism^. The 
photoiensitive subritance with the maximal 
sensitiveness in the blue is found in EugZetla, 
in many plants and in certain animals, e. g., 
Eurlentlrium and probably others." 

4. It would, therefcrrc, be wrong to state that 
t l ~ e  one type of photosensitive substances is 
fou~rd exclusively in plants and the other ex- 
cluuivrly in animals. As a matter of fact ihey 
are clistributcd independerltly of the syste-
matic boundarics betwecii the two groups of 
organisms. 

5. It is immaterial for the theory of helio- 
tropism to wliich of the two types the photo- 
sensitive rubqlai~ce in any given heliot,ropic 
orgai~ixnl belongs. JACQUESLOEB, 
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SECTION &I,AGRICULTURE 

THE first meeting: of Sertjon M, Agrienlture, of 
tlio American Afiqocintion for the Adrancement of 
Science, was held jn the E~rgi~reering Hullding of 
the University of Pennsylvauin, Pililadelph~a, Do- 
colnhcr 30, 1914. 

The inauguration of the nen- seetion was par-
ticularly auspicious, and the large attendance was 
encoltraging as inclicating rzide interest. Dr. 
Charles W. Eliot, president of the Association, 
presided a t  the opening- of the meeting, and in a 
brief addross called attention to  the gleat impor- 
tancc of the a~rieultunal industry, and expressed 

5 This seems to be indicated by the work of 
P~r l ce r  and his pupils. 
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his pratificaiion at 11ic r~sorisior; of rlic section. 
Lt is high tiine, lic said, tlizt \re he,!:all lo i~ttenci 
to the builcling 11p of American ngricnlture, a1211 
to recognize its hasis in !>:.ience. IT(, expressed 
liis special intercst in the tencliing of agricul-
t ~ i r c  on accotint of the opportnnity i t  offerell for 
fui*tliesiug the trachinz of iiat;ii.:il staiences in the 
school:;. This, ho ileeIa~.ccl, is che gwnt reforrn 
necded in Arnerican educ:itiol~. The popular in-
i;el,t,st lion aroused jii sgrirnltr i~al  tenehing irofiers 
:III entering n-edge in this iiirc~t,ion, and gives 
hope for t l ~ e  aceoinyilishinoit o l  cveu gr-enter re- 
forms. Counl,ry-life (Ieveloplncnt DY.7"iliot 1".0-
rio~~nced"oi~e  of tllo g1.cate.t 1nin1nnitari:~n m o ~ c -
nients of tlti.;? age." Our race cnn no t  outlure 
itrbnn life al!d thc f:iC!toi.~ s!.P~cII~., l?e %lifi; t s i ~  
ill eEeets of i t  have nlrcndy heen seen. "Tfence 
nnything that lends rnpn illto t-he coiuitry here 
they may leail a ~ l~n lc so tneexist,ence is conirjb-
riting to a nocess:irily huinanitarian morenlent." 

These rernarlis fn rn i s l~~ t ian appropriate intro- 
t l~~ct ionto the ice-presir1enli:i.l address of Pro-
fessor f,. TI. Bailey, on "The Place of Iieirearell 
and of Publicity in the Forthcoming Country 
Life Devc~lopin~ent-." The address ryas cssen-
tially a plea for the principles of clemorfary, ap- 
proaclied from the standpoint of the pi~blic sero- 
ice institutions for agricllltiire, and especially the 
n c r  national work for agricultural extension. 

The other feature of the meeting was a synr-
posiuin devotcd to ' (The  Field of R u r d  Econom- 
ics." This ~ v a s  participated in by four speak-
ers, who dealt with scverxl phhases of the general 
subject. I n  opening the subject: TTon. C.arI Vroo- 
man, Assistant Secrc.t:ary of hg~icnlt ,ure,  disc11:sed 
"Rural Econonlics from the Stilndpoint of the 
Farmer." Ife corrected sojne of the false impres- 
sioi~s ns to the advant,ages of high acre yields, 
pointing out that the plain business qiiestion is 
not how much the farnier eo~rld prod-i~ce if he had 
no regard for the cost, but how mnrli he can af-
ford to prodnce ti~rder present Slnerican condi-
t i on~ .  Be  slrowed by statistics that  the largest 
crops do not necessarily mean t,he l a ~ g e s t  net ia -  
come to the farmer, aniJ that in years of relatirely 
sntall produetion hv often realizes quite as much 
f ~ o mliis crops R S  in year? of maxirnun: yield. 

Secretary 'iTuooman laid much, empliasis on the 
importance of the problc~r~sof distribntion and 
marketing, enforcin(~ 1iis rernarlts by illnstrations 
from his oTn expcrien(,e as a farmcr. TVhile ad-
n r i t t i ~ ~ gtlie necessity for middlemen nnd ol,hiir in- 
termediaries, he protester1 rigniilst :my :\lIi lt1 in-

terest taking more tila11 a legitimate profit from 
tho farmer. IIe (Ieclxrcd that the arTerage fa.rmer 
is only ~~ la l t i ug  he is not niaking profit:wages: a 
over his r ages  and the interest on his invest:.-
nient. I!ntil the proi~le~nsoii ayricnltnral eco. 
~lc>lnics:we solved there is little encouragement for  
him in attempting t,o raise larger crops. ' ( Eco-
nomic jnsticie to the fmmcu and prodlicing 
( s l : ~ s ~ ~ s , "  be tl:e basis of the 1ii:;her lie s:iitl, "mast 
eiviliast,iou ~~-1iicI1 pietive. ',~ v e  

In  cliscussirlg ''Ciredil. and Sgricultnre." Pro-
ft?ssr)r CT. N. Lan~ilan, of Cornell University, 
~nxiritaincil that  in this cootintry rretlit has not; 
l!een gccerally arail:ab!e to tlie fnsnler excrpt at a 
coniderable premium, and  t'n:~t in order to tle-
velop hinerican agiicnlturc and rural life it miist 
be made fea,sible for n inan to Ire successively :I 

fa.rm laborer, a farm reliter and :t farm 0vni.r. 
Short-time credit v2.s held to be a distinctly 1oc:jl 
matter. 'Pile comlnvlnity should rally all i ts  capi- 
tal to develop itself, ant1 s1101ild organize to f~ i rn i s l~  
the basis for a closer assoeiabion between itself 
tind existing banlrir~i: and oetl i t  facilities. The 
great social and ethical gains from the slilall credit. 
11.nions of Ei~rope n-as rxplaiaecl, ~speeially i11 help- 
iug the small farmer. 

1-n ofder to bring outside capital into ag!:1.ic11ltiire 
if is  necessary to meet the demands which siich cnp- 
ital makes. Credit, i t  was declared, "lias no better 
basis than farm v:i.!ues made fluid.13 Rightly 
developed, bonds b a s d  on land mortgages have 
no superiors in the investment field. These, i t  was 
explained, should 11e of small enough rlenominn. 
tions to be accessible to all classes and availairle 
on all exchanges. Rut the preralent machinery 
for this is too expensive a buriien on agriculture. 

l'rofessor Laurnan rlirl not advocate 1e:rving the 
problem to either t,he govcrnnient or to privat,e 
capital for solution, but ilrged organization. "Tf 
agriculture organized to  ruake It possible to de-
tnand the lowest rates of interest the niarket a f -  
fords, can not live and derelop, n o t  even st:rte aid 
ivill prevent its ultilnat,e decay." 
In a p a p r  on "Marketing and 1)istrihut;ion 

Prohlenis," Mr. C. J. Brand, of the Department 
of Agric~iltnre, presented the needs of the farmer 
in the way of assistance in establishing a market 
sysi,em whicll will return to hiin the trne ralue of 
the varions crops he produces, minus reasonable 
charges for handling, transpol.!ation and the Icgiti- 
rrtatc profits of midillernen. fie outlined the vari- 
oris lines of study which a x  being pinsued by tlie 
OEce of Marlrets and Ri~ra l  Organization. These 
are concerned, in pait-, ~vi th  3 stiiiig of condii;ions 



as they aet;rz:tl!y exist over thc eo~lntry in the 
handling and niarketinp of cotton, grain, live stock, 
meat and meat products, frnits, veg~t:ibles, d:~iry 
and other prorlucts, follomod through froni the 
producer to tlie eonsilmer, with stat,istic.al st.udies 
of supply and demand. 34arl;ct gradeu and stand- 
aids are also being invcsti_rr:iterl, \ ~ i t l i  the ohject, 
of effecting greater uniformily; ;xnd transpoi*t,:r-
t,iou and stoi,ape, a s  to methutls, t,lre adecynacy of 
facilities, and t:llc rcl:~t.ion of ~ ~ ~ a ~ e h o ~ i ~ i u g ,rci'~ii;-
eration, etc., to ~)r iaes  3nd to st:rbilinii~~; slipj~lies. 

h f a ~ k e t  snrveys are Ijcinp n~:ii!e witir a. victn- to 
c~olli~ctinjif:icts and dcr,elol>i112 J I ~ ( J ~ ; I I I I ~ I Sfor 11ring- 
ing useful in rcgnrtl to prices andilrPor~~lntio~r 
silpj~lics prounpbly l.n producers ar~i! cc;nsnmms. 
r I121c 1iv:rctise in vognc i n  n ~ n r k e t i n ~: ~ n d  distrib~i- 

tion in  large cities is the ~ ~ t b j r e t  :I speci:tl i in-of 
rp~iry,t o  ~n:~?rocornpa13~o1~~:inrl 2rrir.e a t  t l ~ emost; 
:itlrnr~trugcous lilans. Dii.ix:t de:~ling thi.ougll 
rnarlcetin,g 11)' parcel post a1111 hy esprcys is Irciiig 
st,udied, riot only as to j7rnelic:~bility :ind :~d\ran-
i.:iges, but as to systcnrs for bringing prodn~ers nncl 
consumers int,o cont:rct and estnhlis!~ing their bnsi- 
nc-ss relationshii)~. Coo]?erati~e In~yiiig a1111 selling 
natni~:jIly attr:icts considerahlc nticntion, with in-
quiry into the n~d,i~od:;and sncce.;s of organiz:r-
i,ions, and the snpplging of :~ssist:+ni.ei l l  orgxniz:;-
tlou. syst,enls of accounting, :riiditi~~g, ctc. 

The partial cauinel'ntion of' ilrese l i i~cs  of elPo1.t 
illr~strated sonic of t!,r prohlerns in m8rlcc?ting. 
- 7 .I'lnrn :I considc~,ation of cotton handling and 

n~arlret~iug, X r .  Bmnd shoverl. that. tllo 3cnte 
problems are nrlt cc~nfined to perishxble crops. 
The cnntalonpe trade w:is cited to shorn an overilc-
velopnient of thc intlustry, due to igiol.:tnce as to 
the iieveloprnent of conlpetitivo artvrs? wl~icll ill 
1914 resnlt,ccl in cli~aster to the prodnc*ers s ~ l d  to 
the 1:irpe dist,rihntors. As nsnal, the slunlp in 
prices n-as not reflected in the retail trade, c20n-
sumerps p:tping practically as 111itclr as in a year of 
scarcit,y, while the sarliliis went to the dump. Thr 
concli~sionjs that " ~ ~ n t i l  IT-(? liarre a Inore e o ~ n p l e t ~  
system of inforin:ltion :in(] a l-jet,t?r adjustincnt of 
j~roilnctjon 1,o ru:irlret req~~ivcmeuts,this problem 
mill continue to be nit11 us." 

(looperat,iorr was  not regardeil :IS neecss:~i.ily t,lie 
panacea for all rri:r~.!;ctirig troul~lc:;. 9rganiz:~tion 
was favored, biit alone it is not  sii;iP~nicnt; it must 
be accompanied by tliilfiil and intelligent 111:ana.gc- 
rncnt,. To pi,oiCct shipyeis from i~nposition and 
niisrepreseirtation at  I:irqe marltct,~ a n d  terminals, 
n licensed ins~i~i: t i~in xlid il-~ystemivau s~r~ges tc i l ,  
!nstr;riions of t l ~ r  uer i t  coiild servo \TTerc citerl. 

tion and  Eflicjetlep in Bargaining" was ~vell illris- 
tratcd by Dr. T. N. Chrver, of Ifarvartf University. 
I f ?  cnplaincd that  every legitimate birsincss is 
il~arle np of t r o  pn,rts, one of r~~hich Inay be caller1 
~rodncing, inclncting any linriiiling of the material 
wliic.;i renclers it more ~rra,ble or riseful, and the 
oiher bargaining, i .  r., buying and  sclling, horrom- 
ing arid lending. Ad:i~~yof l,l~e sup;)o:et! cc.ononiit,s 
of I:ii.ge-scale 1111sin~ss tilrn 011t t~poir exai~~inntion 
!o bc advantages in 11:~rgniningrather t11:ln econ-
cgmirs in prodnction. 111 nlost lines of b~isine?s 
there is a certain size .ivliich gives t,he nlnxin~~rrn 
c::tii:iency in prodnct,ion, wnil also in l-)nrra'r!ing. 
'!'l.lese c!o not nc!~essnrily coinci~?c, hut :IS a rr~lc, 
tile ~ i z e  \vliicb gives t,l~e inn>:ii!~nni effi~>irnc.y 11:i~-in 
::,:ri~iii~g is larger than t11r;i 1'01, j~r'otlriction, 

In :~gricnltiire the most e!'ilcim~t :lrodncing linit 
\!,:rs sa.iil t.o he tile one-:'::~nil.:~. f:lii~r, provided will1 
! i:e brsi it?:tms, i:ools noci gcnc!u:il eqiiipment. '1'11is 
':iv:.s i.he lrigirest :lvcrnzc: j~rodnct,, m:in for man. 
I f  the 1ar::e Eatrmcr is xblc t,n comnland some spc- 
cai~11 ndvnnta:ges in scc'nrinz ciicxy Inl~or, 11c may 
!:CR{. the srn:ill Pal.i~iei. in competition ~ ~ i t i l  hini, hnt 
this is xdvnntnge in barga.ining. TTis profit nlxy 
I,(. larger, in spit,e of the lowel. :I\rcrage protlucl iv- 
i i  y of the persons eng~ged .  Tile foisting upon the 
~ u r a l  clist,rict.s of a large snpply of r l~cap labor is  
designed to pire the large f:~rrner ail atlrantage in 
purchasing his labor. 

Again, it was point.cc1 o11f that in bnging his sn1-r- 
plies and in selling liis prodnets, especially if they 
are perisliable, the large farmer usually bas an  ad-
vantage. "The sm:rll farrnc?r of the prrscnt t3:q i s  
the only large class \vlriclr regularly I-iiiys its raw 
rnaterial a t  retail and sells its finillecj proil~ict a t  
wliolcsale." This ca.n l-je overcome hy  "c~ollective 
l~argaining" or cooperation, vhich may gi re  the 
small farmer the same adv:tnt,a.ges v l~ i ch  the large 
farmer enjoys; and the same is true in borrowing 
c:~l>ital. llence for the sm:lll f:xrrncl., ~ i h oa,ppears 
t,o be efficie~il in  production, organization into 
l:,rger units was nrgccl, to ovepco~ne inefficiency i n  
buying and selling. 

Dean E. I)avenport, of the University of Illinois, 
mas elected vice-president and clinimlnn of the sec- 
ti011 for tlie ensuiug ye:rr, Dr. A. C. Trots, of the 
O%ce of Esperinlent Stations, a a s  ciioscu olem.. 
11er of tlre General Cloirrlnitlce of the Association; 
Tlr. W. A. T:~ylo~,,of thc Buren11 of 1'l:tnt Indus-
try, rnemher of tile coiincil, ant1 Presiclent, Kenyon 
i d .  Rutleifield, of 3,lassttcln1setts, a memi?er of tile 
sL1etion:il comrnittee (for five ye:trs). 

R.W. ALT,EN, 
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