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the inner loop of the lower coil and is permanently at-
tsched to i t  rcrtically a t  a point 25 mm from the 16f\,er 
end. The shortcr rod is permanently attached a t  one end 
of the outer loop of the lower coil so as  to be parallel to 
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FIG. 1. Chromatographic apparatus. .\-Paper holder 
with adjustable coil (a).  B-Assembled apparatus, showing 
adjustable coil ( a ) ,  paper (b), position of test spots (c), and 
liquid volume (d). 

the other rod. The two rods are passed through the cor- 
responding loops of the upper coil but are not fastened 
to them. Since the upper coil can be raised or lowered, 
i t  is possible to use sheets of paper of different size, up 
to 350 mm square. A paper sheet is loaded conveniently 
by threading i t  through the coils wit11 a gentle rolling 
motion. 

Chromatograms are usually run on sheets of filter 
paper 300 to 330 mm long and 230 to 280 mm wide. For 
one-dimension chromatograms, both the standard and un- 
known solutions are pipetted onto the paper a t  a distance 
of 25 mm from the bottom of the sheet. The liquid usu- 
ally covers an area 3-5 mm in diameter. After the spots 
have dried, the paper is rolled into the paper holder. 
'l'he paper should extend about 10 mm below the lower 
coil and about 25 mm above the upper coil. The loaded 
paper holder is quiclrly placed in a 1-liter cylinder, con- 
taining 100 ml or less of solvent, with about 10 mm of 
the lower edge of the paper in the solvent. The cylinder 
is closed with the rubber stopper and if i t  has a lip 
the hole is sealcd with adhesive cellophane tape. The 
liquid is allowed to ascend by capillary action for a fixed 
period of time. After expiration of the allotted time, 
the chromatogram is removed from the cylinder and dried 
in a stretched horizontal position and then analyzed ac- 
cording to the particular method in use. 

For a two-dimension chromatogram, a single spot of 
test solution is placed in the lower left corner of the 

slieet of paper, approximately 50 mm from the edges, and 
the shcet is then placed in the paper holder and treated 
as described. After expiration of the allotted time, the 
chromatogram is dried. The sheet is then placed in the 
paper holder in such a manner that the separated con-
stituents are made to travel upward along the paper a t  
a right angle to the direction from which they moved 
previously. The final chromatogram is removed, dried, 
and analyzed. 

This apparatus has a number of advantages. I t  is 
simple in design, requires small space, and is airtight. 
The chamber can easily be protected from light if the 
compounds are light sensitive and construction can bc 
all-glass if conditions demand. 
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Note on an Index of Conformity 

Stuart C. Dodd 

University of Washington, Seattle 

An index to measure the degree of conformity to some 
norm, or single class interval, of a variable is here pro- 
posed. I t  is a n  improvement in percentage form of the 
41h moment (in sigma units) or Pearson's beta sub-two 
(taken from an arbitrary origin), which Peters proposed 
under the label of an "index of institutionalization" 
(1). This index had grown out of studies such as  those 
by Allport on the "J curve of conforming behavior." 
The formulas for our "index of conformity " (Cfy) and 
graphs of i ts behavior are given in Fig. 1. I t s  derivation 
is simply that, since the 4th moment varies from unity to 
infinity, its reciprocal will vary between the limits of 1to 
0. This measures nonconformity so that the complement 
from unity of this reciprocal is taken to measure degree 
of conformity. This proportion is multiplied by 100 to 
express i t  in familiar percentage units. The origin about 
which the moment is calculated is the norm or class inter- 
val of expected behavior, i.e., any arbitrary origin to 
which the degree of conformity of the data is to be 
tested.1 

Cfy = 100 (1 - (Zxz) z/NZx4) 
where s= X -norm. 

This index measures the degree of concentration in, 01. 
dispersion from, one class interval which may be the 
norm in the social mores, or may be any class interval set 
up by the analyst as an hypothesis for testing the degrec 
of conformity of the data to it. It measures kurtosis 
on a scale where 10070 is maximum, around 67% is meso- 
kurtic, around 50% is platykurtic, and OY0 is negatively 

At the limit of complete conformity, mhrn all deviations 
from the norm are zero, beta sub-two becomes indeterminate, 
needing evaluation. Aside from the mathematics of this 
case, its computation gives no trouble, since conformity is 
evidently mnximnl and can he so recorded on mere inspection. 
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leptokurtic or maximal anticonformity.z I n  Fig. 1, the reel angu la~  distribution in general, wit11 the f reyuencies 
base lines correspoi~d to the amount of conforn~ity of c:~cli equally divided among all class interxals, and 0% con-
graph in the conformity scale (Cfy) a t  the left. Graphs f o ~ m i t y  ineans tha t  the frequencies arc all Concentrated 

in the class intervals furthest avay  from the norm. Fur-

,.2?21:.~!,.,.. 5~":~,~:~~~~~g>y~~ii'r'bhh&,Yta3403$'"'b'$d ther features of this index are seen to be that  i t  is  ap- *2?~',,'";~iY'""' '1Sb";. 
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FIG.I. Conl'orruity distributions 

Conformity = Erc,vy prrson ill the standt~rd or norm cl 'ss 
interv:ll (underl~nc-(I) mllirh is exprctc,d by the mores. 
Cfy = 100% 

Nonconformity = Every pr.rson fnrt l~rst  from the, norm clas\ 
interval (nn(lc~rlincv1) which is r s~ected  1)g the moves. 
CPy = 0 %  

* I t  mnlres no dinerence w11c.tllcr many or no categories 
inlcrvene in a t\%o-mtegory distri1)ntion. 

are presented fo r  tlie simple two-category cases of con-
forming or nonconforming in the first coluiiin, and for 
tlie case of five categories or class intervals of the vari- 
able i n  the second and t l~ i rd  columns (which differ only 
in tha t  the norm is a t  one extreme in tlie secolrd column 
and is  a t  tlie middle in the third column). The graphs 
show clearly for  some common types of distributions how 
perfect conformity means tha t  a11 the frequencies are in 
tlie norm class interval ; around 50 % confor~nitymeans a 

'Thc nlcsolrurtic : r i d  platylcrlrtic perccntirgcs will vary 
somewhat, dcpcritlirig on tlic shape of the distribution, the 
l~rlmbcr of class iriterv:~ls, and tlrc location of the 1lol.m he-
lwoen thc center and oric crid. Thus the nlesolinrtic rior111;11 
1)rob;rbility curve with Bz = 3 has nri irides of conformily of 
6 7 %  when the riorln is a t  the mode. B70r nnothrr csan~l~lc,  
the platylriirtic rectangular ilistribiitiori of f i ~ ecltlss irltttr- 
vals illustrated in Fig. 1 has a confor~nity iiidcs of 50% 
wheri thc norin is a t  one entl ant1 41 % n.hcn tlic norril is the 
rrriddle class interval. Cfy mctrsurcs kurtosis stricltly o n l ~  
whcn thc norm is the mcan. 

plicable to tall shapes of distributioiis :~nd  tha t  it is  
independent of the unit in ~vhicli the variable is  ex-

pressed. It is a percentage or pure numbcr, since in i ts  
foimula the dimensions of the nunicrator and of the 
denominator cancel each otlier out, leaving a dimension-
less ratio. I t  thus measures co~lfori~li ty a norm ex-to 
~ i e s s e d  as  a pelcentage of maximal conforniity. A f u r  
ther feature of this index is  tha t  in the two-category 
cases of confornlity or nonconfornlity i t  becomes identical 
with the simple percentage of pcrsons conforming, and 
thus is  readily interpretable by laynlen. 

Within certain limits, this confor~nity index indicates 
nnimodality to bimodality. It indicates this best in sym- 
lnelric distributions whcn the norm is central. Then a 
Cfy of 100% indicates perfect unimod:~lity; while Cfy 
of 0% indicates perfect biornod:rlity. Intermediate de-
glees of Cfy, nliile not measuring the tendency for  the 
distl.ibution to have one vcisns two peaks, 1ne:rsure the 
~~nde r ly ingtciidency for  the popl~l:rtion to be concentrated 
nlovnd oue class interval (tlre iiorni a t  t l ~ c  center) or dis 
pcrsed into two concentrations momrd the two extreme 
rlass intervals. Cfy is not a cot~stantmeasure of bimodal- 
ity, since tlie relation of Cfy to  degree of bimoilality 
will shift with the conditions. Thus, under conditions of 
an asymmetrir distribution ~ r i t h  the norm not central, 
0% mill not indicate perfect bimoilality. 

As the index drops i t  reflects :I holnogencous or unified 
population, beroming sepnmted illto t ~ o  opposite camps 
nit11 respect to the ch'lracteristic nieasurcd. Cfy thus 
can measure tlie degree of enmity or opposition of two 
ginups :dong a give11 dimension. Cfy does not measurc 
tlre dichotomizing of a group into two camps under all 
conditions; rather i t  measures tlic conformity or absence 
of deviation of a group from a norm. 

This index should linve v ide  11s:rge aiid great eonveni- 
ence in sociology, ps j  chology, :lnd other fields in ineasur- 
inq the degree of deviation from some expected behavior 
or conditions wherever that  is  oivr of two or more possiblc 
class intervals of such beliarior or conditions. It can 
crucially test hypotliescs. 

For judgments of samplilig reli:~bility, onc may use the 
standard error of the 4th moment, nr1~ethcr calculated 
about tlie m a n  or about an  ar1)itr:lry origin. For large 
samples, this is the usual alVDti/N. Or onc may use the 
standard error of beta sub-two about all arbitrary origin. 

For an exarrlple of i ts  use, Pcters' data of automobile 
drivers keeping in their proper lanes on liigliwt~y curves 
rnay be taken. His data are 85.3% in lane, 12.1% cross-
ing less than half, 1.7% crossing niorc than half, 0.8% 
crossing fully into the other l:lne, giving an  index of in- 
stitutionalization of 15.3, which cannot be readily inter- 
preted unless one has many such indices i n  iiiilld to eom- 
pare it with. The index of conformity for these data is 
93.5%, which has immediate: interpretation even to  lay- 
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men a s  bein:q 92.5% of m:~xin~:llo r  pcrfcet confor i r~ i t j  
t,o t,llc traffic rcgn1:rtions. 
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Histological Effects of Treatments with 
Growth-regulating Substances of the 
2,4-D Group1 

Arthur J. Eamcs 


D e p a ~ t m e n t  o f  Botany, 
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Xcocr~t al~atomic.:~l st11i1ic.s of tlre beall 111:iirt ( S )  :ii~d 
nut  g m s s  (1) tre :~ tcd  with growtlr-rcgnlating su11stancc.s 
of the 2,4-D jgrolill (3,4-diclrlorop?1ei1osyacctntc)have 
slro~vii t h a t  thc internal ~nodiiications i n  the  mo~locot :Ire 
closuly si1nil:rr t o  those occurring i n  the dicotylcdorlous 
benil p lan t ;  nncl t11:ct :r monot:ol., \vlriclr from s~~pert ir i : r l  
stncly iniglrt be  rcportcd insc~lsitive or s l ig l~ t ly  scr~si t i re  
because of littlc: 01. no estern:ll cvidciicc ol' oll'ccl ol' t l ~ c  
trc:rtmo~ll;, rr1:ry lbe s ~ r i o ~ l s l ~  i n  intcrnal  structure. :~Eec tcd  
J!ccause of difrcrenee i n  ~~l:tlroci in rlic.otu andof g r o ~ ~ t l t  
monot:ots tile 11istologic~:r~l rr~otlificutions iiaturnilg vary 
sonic~vhat in  ill(: two plants  i n  type :rnd i n  position i11 
the  plniit body, ::~icl tlle es tc : r~~nlfor111 of tlic aucc tcd  
organs i s  rnodiil(5d in  difici,ant ~v:iys. i n  ii~onocots, cs-  
t,crnal s t ruc tnml  ctffcrts 2i.e t~~~ininoii ly Jess evident t l in~r 
in  dicots a i d  inay not he nt :!I1 apparent  if tho 1)l;rilt 
(1ic.s so011 : ~ f t e r  ti~c:ltiiient. i)etniJcd descripliolls a l~ t l  
~)lrntoinicro~;r;~phsof thc: xiin.lomic.al 1r1odific:ctioiis of tbtl 
two plants  undcr tr(>;illne11t :are i n  t l ~ c  papers listed in  
l,he rcft:rcr~ces. I 

'hl both p la l~ ts ,  tlie modific:rtiolrs oeern. ill iminaturc 
tissues, a s  h:rs l o l q  I!IY+II rec:o:;irixcd, or i n  t i s s i~cs  tlial, 
t , l l o ~ ~ g l ~  re-dily especiallyrn:>tnre, becciire mcriste~r~:~tic ,  
the pcriegclc s11:l c:ntloderrr~is. Under both t y p ~ sol' 
growtl~,  prilnury ~ ~ l r l o c m  I n  t l ~ eis  distorted or d(:strogeci. 
n r ~ tgrass, t l ~ c  b i t n d . 1 ~ ~11h:ocln ol' tllr v:~ac~~l:rr  i n  t h e  grow- 
ing 1o:if bases do:^ not  forin or  i s  dnstroyetl :is rc~pl:3ce- 
nicnt tissue forms. 'ill!: xjlt:nl i s  also distoi.t,ed and  i t s  
cwlls filled wit11 p;llianlS substances. v:xacll-'l'li(- riial,~~rt: 
Inr buntllcs in  the  (:orin :ire uninjured. I n  tlie beail Icaf 
:rlso, tbc  plllocin is  distorted or tlestrogeil, and  in  t l ~ c  
young. h e : ~ ~ r  s1o:n the  p r i ~ n n r y  plrloem i s  destroyed and  J I O  

sccoi~dary ph1oc:rn fol.lus. 
111 addition to  vascular distort ioi~ arrci reduction, t ~ x o  

gencr:il types of modific:~tion occur: (1) 'Y1i:it i n  which 
tlic course of cell nild tissne dcvelopmc?nt i s  so cban:;c,-l 
that  the norrrial cells nil11 l i s s u e ~  of the  region a rc  s u p  

l'l'llis gnpcr is br~sril ul3on work (lone for lllr Xioloyicnl 

Del~artlllellt, Chemicnl Corps, Crimp J)ctricl:, Frederick, hlnry 
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plantod I J ~ :I s l~ecial  type of fleshy parenchyma-xvitlr 
cells proportionately large, inore or  less irrcgnlnr ill 
form, strongly v:~cnol:~l.c, wi l l~out  cl~loroplasts, nrrd wit11 
f o ~  This tissne or no ir~tcrccllular sy~aces (Pia.  'IR, D) .  
i s  sl~itwblp ca1li;rl ~~cplne.ernent tissue. (2 )  Tl~tll. in 1vl1ic11 

I 1. Tr;insrcrse sections of 1?orlior1s of l~ornli~l  and 
ti~cntctl Iravt~s ol' nut xrtiss :inti hr:ull pltlnl-. 'I'hc 1rc:llcrl 
~P:IVPS of hoth plit111s S ~ I O Wi ~ ~ ~ r e i i s ~ t lthi<'liness, rep1:1~~111enl 
tissue, :~ntl nhortive vnscr~lar bul~clles. 11,I:, nut Ernas : A. 
11orn1o1lt!;rl' nr:lring n~nl-nrily. sliowing beyinnilips of differ-
rr~li:il-ionof epitlermis, m~stq?lryll, mscul:~r bnntlles, fiber 
s!.rar,tls, nmcl acrtmcllymn : cells Ivitll muclr cytopl;~sm and 
c<ir~spic~~uosnuclei. E, tre;llc(l 1e:il oC :~ l~ont  the salrle stnge 
I I I '  mnl11ri1y :IS ,I, I:~cliin!: norm:ll tliffcrenti:~tion of tissnrs, 
sIion;il~g rcpl:~ccmt'nt tissue will1 c~.lla stronxly vacl~olnte and 
I . ) ( U ~ ~ : I S I I I!;ci:~rty: the v:ls~ulnr buntllrs retliicetl :III(I tlis-
r l C ,  L), I~enm p111rI : C, 11or111:ll iniltllre l t n f  sll~wimy 
tiiIl'o~cnli:~lioninto epirlermis, mcsopl~rll, ;11rc1 smt11l v i ~ s c ~ ~ k r  
I~t~nrllc:~nrsol!hyll wit11 nbnntl:rnt tl~loroplnsts. U, ~r~:ltlrre 
LiTatcd leaf slrolvin~ ~.eplacanent tissllc ~vitlr cells strongly 
\.iicuoInte, \-citllont clrloro!)l:~sts : cytopl;~sln ~ctlnty ; vasciil:~r 
bontlle tlistort~d. 

ilic, lespoirse i s  one nl' l ap id  and  c o i i l r n ~ ~ i n g  prolifcrwtiorr 
of x Ia?er or 1:rgels of cells sonlewhat s i m ~ l n r  to  t h a t  of 
t.:1111binl a c t i ~ r l ?  (F ig .  2B, I)), producing unifonn, thirr- 
i i .~l led p:ircnchyina cl$lls, some of 1vlrlc11 hecoinc richl) 
cyt:al~laslr~lc~,c.losely rcsemblingr ~vomcriqtcin cells, and  

xibe rise to  loot irritinls. I ' ro l~f r ra t ion  froin hot11 vas 
c.111:11* :ind nonraseular tissues i s  frcrliicr~t. in the  young 
Ijcan platit, with the new tissuc,s :3rising cliieily l'rorri v:rs- 
eular d(~riv:rtivc~x.111 thc  rnonot.ot stem, wl~ero tht?rr is  
110 cnmbiulr~, o ~ l l y  periryclie (:rut1 I cndo-o a small e s t c ~ ~ t  
tlerm:~l) tissue. t a l~ t ' s  1):trt in tltc f o r ~ n a t i ~ r l  of 1ie1v tissue. 
P~olif( , r :~t ionin the  d o l r  I I I ~ L ~  along thc. extc.nd mrtmnrd 
leaf tmccs. 


