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DR.JOT]4~x17sXI:LSI.N[IEIMER,associate pro- 
fessor a t  Jcna,  h:ls hecn elcetcci professor of 
~oology  at  Lcipzig, to  succecti the late Pro-  
fessor Chun. 

Tht. PAUL asso(2iate professor I<OI<:BC, a t  
Lcipzig, has hecn clec.tctl professor of mathe- 
matics a t  Jena, as  slxccesqor of Professor 
Jo'r1annc.s Thol~~tie .  

DISCUSSION 3N D COXBRSPONDENCR 

S T - ~ F I , O Vrcn PnoRrzats 


P~osrcisolt B ~ T I : ~ o \ T ,  
i n  his Rritisli Rssocia- 
tioxi adtlress (Rcrri.xc~t, Aug. 28, 1914, p. 800), 
has raisrlrl the question ~ r h e t h c r  the red sun-
flower may not owe i l q  callestnut color to  the  
loss of a n  itllribltor, instead of the positive 
addition of a fui.tor f o r  red. Arc all yellow- 
rayed s~xnflowers potcmtially rerl, but  prevented 
from becoming so by sonlcthi~lg which "stops 
clown " the scrim of chcrniral processes which 
wo~iltl produce rerlrlcss? 

So Ear as I can determine, the cu1ti~ratc.d 
IIelia?ifl i?~sannuus is deriver1 from the wild 
I T .  leniiculnris, wl~ich  has a dark disc and 
orange rays. The  tlisc florets of this plant 
have srnall triangular lobcs, which are a sort 
of (11111 t ~ i n c  rcd owing to a n  abumdance of 
anthocyan pigment. The rays are orange, 
withont red. The disc bracts llavc dark retl 
ends. Tllcrc is evident anthocyan pigrncnt i n  
the  stem, prodnci l~g a mottlcd cflcct. Thus, 
it is  clear t h a t  the bind of pigment which 
characterizes the red sunflower is rathcr al)nn- 
dantly present i n  the wild plant, although i t  
docs not  invade thc rays. Occasionally, how- 
ever, the rays shorn a little red. A t  Longtnont, 
Coloratlo, August 30, 1914, I fount1 a plant of 
Tl. Z~nticqcln~ishaving the niicldlc third of the 
rays beneath with the  apical half variably 
light browni5l-1-rctl. ITicrorcopic examination 
showed cells with anthocyan, which became 
reddtr with ad. On the upper side, tElc rays 
were elltirely orange as  nsnal. Tn the red 
sunflowers, i t  is  this nlidtllc tract of the nndcr 
side of the rays which is  generally especially 
heavily pigmented. ITad this 1,ongmont plant 
a special "factor fo r  red," or had some of the 
effects of the normal reddening factor of the 

disc florets spillcrl over, as i t  were, 011 to  the 
rays? I n  our red su~iflowers, TVC fincK tha t  the 
hctcrozygous forms may be vcry richly coloucd. 
Ncvcrt l ldci~,  1lle;v may he allnost ~vholly gellow- 
rayed. Thc  moct cxtreille case of this sort 
is a plant grown this year, which has very 
purlrle stems alltl hrancllcs, hu t  the vcry rich 
orange rays apparently ~vholly without retl, 
tllouqll a lens shows a little scattered reel. 
Tn t l ~ i scaw i t  woul(1 iccln na tnr ,~ l  to  think of 
the icrl Ir)cing inhibited. XTowever, the appear- 
ance of yellow-rayed 11eads a t  the e r ~ d  of the 
se:~son on hctero7gqous mow or less red-rayed 
platlts suggests not so nnleh the late dcvclop- 
nient of a special inhibitor, as the fai lure  
l~rlder adverse conditions of the color-prod~icing 
mechanism. I n  other words the " illhibitor " 
here is nothing more than the withdrawal of 
tlle rlectlfr~l stimulus. 

T h  monoerphalous garden s~siiflowc's have 
the disc yellow, the red kar ing  clisappearcd 
from thc  disc florcts. 'rho same variation 
occurs frorn time t o  tinlc i n  the related wild 
species (c .  q., the  variety phcnaz of IT. pcztio-
l a ~ i s ) .  T)arl< disc is strictly d n n ~ i n a i ~ tOF 

cpistatic to  yellow. ITcre we naturally sprak 
of the loss of a factor; bu t  carrying the inhib- 
i tor  postulaic a lit t lc farther, TW can assume 
tha t  wc have 11erc a second inhibitor, acting 
upon the disc, only operating when the plant 
is ho1no7ygous for it. rZ supposition of this 
sort is ccrtilinly fatiguing to the imagination. 

111 homozygous red-rayecl snnflowcrs, the  
pigmentation may be intense.1 We not only 
have the  form (var. r ~ ~ b c r r i r n ? ~ s ,  withnov.) 
the rays dcrp chestnut red all over; but  thiq 
year we obtained one (var. niger, nov.) with 
the rays practically blaclc above, slightly rcd 
apically, though beneath they showcd on one 
sitle a streak of orange. (The or:ingc streak 
on one side, not always the same siclc, beneath, 
is a reyular character of the very red varieties. 
I am not a t  present able to  explain this asym- 
metry, unless it has t o  (lo with the manner  

1 1-tis xingu1:ir that t l~c  pigment,:~tion of the seed 
(fruit) follows quite iiiffeuent lines. Rutton's tall 
primrose varicty of I7. a?in?c?tshas long hlael; seeds, 
and ill n. CTOSS ~ i t hbrown-sceilea vzrietics, t l ~ e  
seeds of F, eorne broad anii dark brown. 
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of folding in the bud, whereby one side is 
deprived of light.) 

In the vinous series (red on primrose) we 
have corresponding forms, one (var. vinosis-
sirnus, nor.) having the rays entircly dark 
mine red. 

On the whole, and in view of the fact that 
there are no wild species of sunflowers with 
red rays, it seems reasonably certain that the 
red represents a "positive" variation; but, as 
with color variations in animals, there may 
well be also a diluting or illhibiting factor, 
which whcn present sensibly modifies the cx-
pression oC the factor for red. T t  is not neces- 
sary, ho~vgver, to suppose even this, since vari- 
ous dcgrcm of stimulation miglit equally bring 
about the results. 'RIiss Wheldale, describing 
analogous cases in chemical tenns, suqgests 
that if the local oxidizing capacity of any 
tissue is greater thau its reducing power, this 
is indicated by the local appearance of antho- 
cyanin; if the reducing power is greater than 
the oxidizing power, no pigment results. Thus, 
she says, the loss of a dioxitlizing factor would 
produce color, as may be the case in the red- 
leafed beech. 

Duggar found that in the tonlato a red 
pigment (lycopin) ancl a yellow (carotin) both 
occur. I n  ycllow varieties only the carotin 
occurs; b l ~ t  in genetically red varieties a high 
temperature precludes the formation of lycopin, 
and yellow fruits result. I n  the case of the 
red sunflowers, tlie red color very commonly 
fades more or less after the flowers open, 
probably in part owing to growth without 
corresponding increase of pigment, which thus 
becomes dilated. Dr. J. E. Sdiramrn of the 
Missouri Rotanical Garden informs me that 
in the hot suinmer of St. Louis this fading i s  

excessive, good red forms becoming practically 
yellow before they are over. Also, on compar- 
ing notes with Mr. I).I f .  Andrems of Boulder, 
Dr. Schramm observed that roses with pale 
tints are much lcss colorcd a t  St. T,ouis than 
in Colorado. 

With regard to a possible "dilution " factor, 
it is to be notcd that in the series of yellow 
and orange pigments, which occur in visible 
particles, dilution can be seen, as explained in 

Scri:~c'c, August 21, 1914, p. 284. More re-
cently we have obtained the fourth possible 
combination of this series, dilute orange, in 
plants of the bicolor-vi~iosustype. 

I n  the paper just quoted, irregularities in 
the distribution of anthocyan pigments were 
described. T have now to record a similar 
peculiarity in which the solid pigments are 
involved. An F, plant from very pale Hel i -
a n i h v s  cucumeri fo l ius  X H. annuzcs coronatus 
had broad orange rays, with about the basal 
half strongly washed with chestnut. A single 
ray, however, was primrose color, irlightly 
streaked with vinous. This ray had an orange 
longitndinsrl stripe on the under sicle. The 
diBerence here is only in the yellow, the differ- 
ence in the red (cliestiiut and vinous) being 
entirely tlue to the character of the backgrouild. 

A few words may be added regarding 
gigantism. I n  1913, ancl again in 1914, there 
appeared among our red sunflowers a certain 
number of gigantic plants, fully ten feet 
high, nearly al~vays with yellow rays. Tllese 
numbered perhaps ahout 25 per thousand 
plants. The occurrence of these plants this 
year has been especially strilring, in a large 
group of very gootl reds. One occurred, bloom- 
ing very late, in the series of F2 plants from 
prirnuli~zus X coronulu.~,which gave US our 
first vinous. ITave we here a sort of jaclr-in- 
the-box effect, some inhibitor of growth being 
laclting in a certain number of cases? The 
coronatus we used had some "Russian " (var. 
macrocarpus D.C.) in its ancestry, which might 
bring a recessive tendency to gigantism. 
These large plants, however, were much 
branched and had dark discs. 

X-RAY DIBFRkC1'ION PATTERNS 

TFTI':diffraction patterns discovered by 
Friederich, Iinipping and Laae have been 
shown to be clue to the arrangement of the 
atoms of crystals into planes. These patterns 
are used to indicate the spatial distribution 
of atoms i11 crystals. 
. Ail cxperin~cnt illustrating these patterns can 
be very easily shown to an audience by permit- 


