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~Iote Types in Cotton and Their Occur­
rence as Related to Valiety, Environnlent, 
Position in I.lock, Lock Size, and NUll1her 
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INTRODUCTION 

Va I'yi IIp: numbl'l's of t hp pol'elltia I :ipl'(l~ of a ('oHolI ('I'OP fa i1 h) grow 
jnfo )O;(:l'ds \\'ith gillllnble, ,,;pll-dp\,p)o}>l'd libel's. Tllp ovulP" thai :fail 
to l'ip(,1l illin 1l1~tllIl'P fil'eels develop illio abol'!:ed stl'lIetul'CS I'hat vary 
in dl'!.p'('(!S of sl'ed, Jibe]', and l'llti)I'YU deve)opnlent. ~rhese Stl'lIctlll'CS 
it 1'(' termed "motes." 

The lI\otes ill a e,otton crop )'l'»I;'1'81'111: a. loss jn yield.. If 1~ to 20 
, 'IW1'('l'nt 01.' lllOl'l' ot- Ihe 0\,1I1l':i I:n 11 t.o P)'Odll('C seeels wlth glllnnbic 
~ lil)('l', till' potl'lltialyil'ld is IOWt'I'pd by jllst i hat:. milch. 
~ Moil's llta.'y be iltlpol:tallt ill :ilill lIllollll'!' wHy. Un(lr'l' (,prhlin ('ondi­
..... tiolls. eWi1el' be('allSl' the ('olton ('(llliains a Vl'l'.)' large IIltrnb(,]' oj: motes 
~ ot'~('al~ ttl(' cotton waS I!illlll'd wit'h l'1t(~ lI\O{-e ltoat'd in slIch a pllsi­
.... en ,-:" 

• 

:a ':Rflhlll~:thl fur llllhli(':ljjOIl ,\pl'il 21, H)4fl, 'flliR ,;hllly is pHrl' 01' till' r('ginllal 

::I ":II~ty iIW<';;li).!ati('"~ ("0/111\11'11'11 joilltly h~' tll(' UlIrl'illi 01' PI:rIl! IlIdnt-:ir)" ~oi1>i. 

~ all(n::I'i(;tl.,(tllnr1I~:II:;illl!(,I'ill:;, :rlld til" Cotton HnlCf('/r, l'I'ufil(('tiollllllll MlIl'lwtill).! 

~ ',\dO!!!li;;tr1tlioll, t:I,lHl'!l ~l:t/l't-: 1~l'IHII'IIlI<'1I1, (If '~!-:I'ic'1I1tl1l'I', l~t'l",owll'dgllll'lIt: 


..- I~ 1ttI!(1,' ~'Jhp ngn('ull1u'al I'XJll'I'IIIH'II/' :-;lnl.lOllf; of Nllltli ('al'olilln, Houth C:lI'O­

~ Ii ll~li:,;Jio(."il1fli, "\ I'kallt-:i\s, 1.l)lIi::;ialla, (Ikl:\ hOllla, aile] 'I't'xa~ for [ll'o\'icling I hl'
J ":IIlIlll!':l tlXillt IIlnllc thl's\' s/ll(lil'H 1I\lt-::-;ilJlp :1I1l1 I'() thl' 1)('11::1 I:l'all('11 BX)1f'1'i1I11'1II'
-< Stili \011, ::-lolI(l\-j 11(>, :lli.';H" ill plIl'l kulll!' for' t-:ll('('in I Vl:llltillgt-: IIl:llll' ill lU:ri :Ulli 

.., Ul:al, 
o ~·l:t.!n;j U}·..,~"J

....J 
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Hon that the moting action was l'estricted, enough motes may escape 
into the lint to form a not inconsiderable fraction of the wl~ight or the 
entire bale.2 Thus, in the purchase of large quantities of cotton, con­
sideruhle waste lIlay be bought at the price or good fiber. 

Finally, motes are a source of smull imperfections in yarll and cloth. 
The .largest motes have JibeI' long enough to be ginned. 'l'hese fibers 
are usually very thin walled und are therefore undesirable, since npon 
manipulation they may readily tangle into neps (11}.3 III addition, 
mote:; may be broken 01' cnt'shcd, either durin!r ginnin'l" or cady :;tages 
of manufacturing, and the small fragments r~sulting~mlY escape into 
tbe yarll, remaining there as small undesirable specks (11). 

Severn1 im'estigatol's have studied motes and luwe reported vl1ria­
tions with variety, year of growth, time of picking, position 
in the lock: and number of locks pel' boll (.1,~, 15, ,W, 17). One 
author presented a mote elassification (15). 

In COllllcdion with the regional vlll'iety investigations of the Bu\'eau 
of 1)11111t Jndllstry, Soils, and Agricliltural En{!ineel'ing' (1.0" it has 
been possible to Illake a mOL'e complete "tudy of mote types and their 
OCCUL'rence than had been \\ladc heretofQt,c, This bulletin presents 
the results <'!i this iuvestigation, togl'tIH'l' with th0se of some rebted 
studies, ilnd lllclllcles a description of the kinds Df motes that may be 
found in seed cotton and their occurL'cn('e as related to variety. lo­
cation and year of growth, date of bloom, position in the lock, num­
ber of ovules pel' lock (lock size), allll numuer of locks per boll (boll 
size). 

MATERIALS AND METHODS 

The materials st\ldied w('re fOlll' ditrel'ent sets of samples of seed 
cotton (008S,IIJliuli~ MI',I-Ilfum L,). The first two sets a I'e cle:;:igllated as 
the spl'cial-plantinl.r salllples, :;et I and set II, These salllpll's \\'el'(' 
derived from speciill plantin~s made at the Delta. BrtllWh Experiment 
St'atioll. Stoneville, Miss" in 19:37 ancll!J;3!J. The 19:17 plantings COll­
sisted of the IG vt1.rieties that werc indlldecl in the 1!);Hi-37 L'l'giollal 
variety i1l\"(~sti~at:ions (/.n pIllS a ntl'iet,\' known as Slick-Seeded 
Acala.u The 1939 plantings consisted of only five of the \'!ll'ieties. 

Sc>t I was lI:,ed to ~tlld'y Hiott' types and to Itlakt, a, pl'elilllinal'Y sttldy 
of the extent to which the formation of motes Illight vary with val'iety~ 
po:;itioll in tIl(> lock loek Rize. :llld nUlllbel' of locks pel' boll. The 
samples weL'e obtained as follows: For eaeh of the 17 varieties planted 
ill W:{i, 75 bloollls "'(>L'e tnggl'd 011 appl'oxirllately ('\'eIOY otlll'1' dar 
thron~llOut the bloomil,lg per.ioci, Each variety sample ('oHsist.ed of all 
bolls that developed from these blooms. '1 he samples vtlned con­
sidl'rably in ::ize, Aca In (Rogers) beil1~ L'epl'l'sented by the fewest bolls 
(413) anclTl'iumph (Oklahoma) 44 by the most «(i7S). 

: Cnl('l1lntioll!' hU>:l'd on the weight of motes nud mote fl'nglllPutR ill :!2-glll, 
SlIlllp!\>;; of gilllH'd lint' ;;110\\'(>(1 that Ihp \\,t'ight of sl1('h waRt'" in a ;,OO-lloltllll ba1!~ 
of ('otton Illa.'" I'anl!(' fro II! 2 to oR 01' ('\,1'11 10 Jltlllnds, 01' mOl'" lIndel' pxtl'l'nlP ('011­
(litioll>:, I UnjlllulisllPtl inft)l'IIlH lion.) 

~nnlic llumlJ(>l's in llHl'pnthe;;ps l'pfC'1' to Litel'lltlll'() Citprl, p, :3H, 
,I B.\HIU:' H. 'Yo ;);,\'ITIU,,\;);U 1;('(11'1': of TfI~: ('(oOI'I,:u.\'1'In: IIEllInNAI~ \''\lIIt:TY 

s'ITnrt:s 11'1'1'11 Coon-ox. l'all('I' 1)I'~'i'l'lIl'l'd IlI'forp tlH' AUI('I', ;';OL ",!!I'OIl" New 
Orh'ans, La" )\0\'. 2~-~,1. 1!K10. 5 pp, CU. S. BUl'. l'hlllt Indus, 1>1'01:(':'::;1'11 t'oI'Y,] 

• Not Il COltltul'l'cial \'Ilricty, 

• f 
' 

• 

• 
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3 MOTE TYPES L.~ COTTON 

Set II of the special-planting samples was used primarily to inves­
tigate the extent to which mote formation might vary among bolls 
representing different clays or portions of the blooming period (sea­
sonal trend). 'fhe samples were obtained in the following manner: For 
each of 6 varieties gl'o,wn in U);}7 and 5 grown in 1939, 50 plants were 
selected for special tagging. One plant was allowed to a hill, and the 
plants frCiITl alternate hills in the same row were removed. Lln'ge 
plants W~t'e thus produced, and in l!)!H the blooming period was pro­
longed cOllsidembly. The blooming period WitS not matel'ially length­
ened in ID39, however. The blooms on ea('h plant were tagged evel'y 
day beginning with the 8th of July ill Hm7 and with the 5th in 19:39 
and ell(ling when it appeared likely that. few succeeding blooms ,would 
set fruit. The matm'e bQlls were ('oIlec'ted and grouped for ea('h 
yal'iel'v as to date of bloom, The total Humber of bolls ('ollede(\ for 
allY Olle: variety ranged in 19:37 from (i!)9 to 1.89:2 for Ql1alla and Delfos 
(Missdel) 4, l'espeetiVl'ly. and ill 19:39 froln 797 to J,479 for Sliek­
~eNled A('ala and Dl'lfos ct resl)('din~ly. The maximum boll yield 
fOl' anyone day ill lH:H was 91 fOl' Delfos -1: 011 till' Mth of July and in 
19:)0 ,'I'aS 11:2 likewise TOl' Delfos -! on the 20th of July. 

• 

TIll' third and fOlll'th sets of samples eaelL l'epl'esent certain portions 
of the lOa5-aT l'egional v:triety ill\'estigation!i of the Bureau. The 
thinl set l'epl'CSents the spinning test sel'ies (JfJ) and was used herein to 
sho", uy rnea 1\8 of statistieal analysis ml'iation in mote formation with 
val'i,~ty, lo(,ation, and y('al' of growth, It consisted of 767 0 seed-cotton 
samples l'el)l'esenting :2 I'eplications for 16 varieties gl'own at 8 loca­
tions for 8 successive Yl'al'S. The varieties IUld locations are listed in 
table 1. The ol'i/.,dnal seed-cotton samples for the spinning test series 
consisted of 2-pound lots, The subsnmp]es taken hom these for use 
in the study des(,ribed herein consiste<l of 1,000 seeds and motes each. 
III makinfr up the subsalllples each :2-pound sample was divided into 4: 
pOl,tions aml :250 seeds and motes werl' la k('n hOIll each. 

The fourth set of samples was used to show the I'elation between mote 
f(lL'Inatioll and position in the lock, lock ::;izl', and number of locks pel' 
boll. It ('onsistl'd of76H sampl('s re\H'psl'ntinfr H I'('plications for 4­
nnd 5-loek bolls of the sallle Hi val'ieties ('ompl'ising the spinning test 
Ill'l'il's, but gl'own at a l()('ations (8tntes"ille. N, C.. Baton Rouge. LIt" 
llnd Lubbock, Tex.) in 19;17 only. Ea('h sample ('onsisted of 100 locks 
selp('ted :frolll the ol'iginal IOO 4-1ock- and 5-loc1\:-boll samples of the 
l'egional '"!ll'iety investigations. 

(n ll1aklllfr lip tIl(' IOO-lock subsamples, the 100-bo11 samples were 
Nl('h di,"ided into c~ 01' ;) lots in :til nttel\lpt to get an even distribution 
of the locks of Plleh boll nll1Ol1fr 1111 till' lots, Suelt:t distl'ibution eOllle! 
not bl' a(,(,oll1pli~,I1('d with certainty, fOl' although the lo('ks comprising 
a boll ('ould f\'('qul'ntiy be recognfzNL as sudl, It \'lu'iable part of each 
JOo-boll sHmple ('onsisted of a mass of separate or ewn broken locks. 
To nlflkp np it sample of lO() l'Pl'lllinglv intad lo('lu; 1'01' l'aeh 100-boll 
SHlllpl!', it was IIsually n('('('ss:tIT to il\Ld to 1 of thp suhsllIlIples a ,few 
loek::; fl'omthe otltl'l' ;} ot'·b lots into whi('il Ihe 100-boll s:tlllple had 
b('('11 di"ided. 

• «[" 'I iustall('p rl'plif'lItl's ",('rt' ('(lIlIJJosit('ll. lII;tkill~ ,0, SlIllIptp" I"IItlll.'1' than "/fiS 
ll1i • !! X S ~< :\!. To f:wititlltP allal~'':is and to hnl'" Plluallllllllhf'rl; of obspr,n­
tion;.;, rill' dllra oht.llillt'd t'rmll tll(' etllllll":<ill'd !'III II 111 l' w('n' IISSiglll'd til th~' 2 
r!'plh'lItiolls, 
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In colledill~ the mlttel'inl fOI' the speeial-plHntin~ samples the bUl's 
were-snapped, tho locks thus bein~ left intact. Tht' I,t'~ional vade!:.\' 
samples, 011 tim ot he I.' hand, l'ollsisied of pitked eol:toll. With the laUCl' 
type of sample there is SOIlIC possibility that basally 10('1!ted seNts alld 
motl'S may be left in the blu'. In ;.;electill~ the 100-lock samples, only 
those .locks that appeared to be illtaC't were included. 

Observations fOt, the speeial-pltllltillg sample:; and the 100-lock 
slim pIes wet'erecf:H'Cled on n lock basis. lfOl' each lock the type of boll 
(4- 01' :i-loC'k) from which it cnnw, nUlllbel' of Clvnl!.,s represented, and 
till' type and position of each mote were noted, This method of "e­
tonting made it possible not only to determine for each sample the 
tot'1l1nUlllbl'l' of seeds an(l motes btl!' to grollp the datu so HUlt Silllilul' 
i nfOl'matiOIl ('ould be obta illc!L on 111(, hasis of tock size,nlllllbcL' of locks 
pl'!' boll, and 1l1l1llb(,I' of mot('s pel' IOt'k, 

.FOl' ('ueh 1,OOO-sl'ed-and-lllote slllllple of the spinnill~ test. series only 
data llS to the lIu!1lbl'I' of IlloIl'S of ('adl t,YlW \\'1'1'(' tukl'lI. 

The nllmbcl.' fit' motl's ill each of Ihe SHlIlpl(,s l'l'pL'(':;\.'IIt:ill~ the diff('l'­
ellt vUl'iNi('s.lo('atiof)s. "I'HI'S of 1.!,Towth, bloolllin!! dat('!;.loeksizes, :Ind 
boll siz('s is PXpl'('l:;sl'd 1'1,\' a IH'l'(:l'lItag(' figlll'P Illisl'd 011 nIl' 111 I lllhl'l' of 
1110tl'S pl'(':;('n\ flS 1'('lat('{l to thl' t'ohtl nUlllbl'l' of o\'ul('s rppl'esl'nted, 
ThC'se vu hl('s a I'P t:PI'nlN1 1'01' t hl' sake of ('on vpn iellel' "11101'<.' Pl'I'l'Pllt­
!I~l'S:: thollgh eadl is i 11 l'l'U Iity the pel'(,l'ntugp of O\'ltl('S Iha tfaih'd to 
ripl'll into matlll'(' SI'(>(ls, In dl's(,l'ibillg IWI'l'aft('l.' the size o'i' the 
sHmpl.l'S on whieh tlll!Sl' \'alm's a 1'(' busNI the tN'1\1 "sPl'(l"is IIsed '1'01' the 
sake' of Silllplil'ity 1.0 illt'llide both sl'cds lUld Illotes. FOI' ('x.~lnlple. u. 
:,u11\ple is dl'sel'ilwd as being' ('olllposed of l.OOO seeds 01' as being' a 1.000­
seed sUl11ple, 1'11(' "glll'l' a('lliall." l'efel'l'ing' to the nlllllber of potential 
sel'd:-;. 01' ovules, l.'('IH'I'Sl'nted alld thus illc'llldillg' both seeds alllllllOll's, 

It'o I' cl'I'l'ain of tltl' lodH;iz(' and boll-siz(' samples th(' pl'r('elliages of 
locks ",ith no lllotpS \\'Pl'e ('aklllntpd. 

In fOI'll1IlI'ion I'l\~a nl i Ilg the d istt'ibution of motes within lot'ks was 
obhtir1l'r1 as f{)llo\\"~: Th(, positioll:i in tlte' IOl'k \\'PI'(' 1111111h('('l'll. in gl'll­
eml, H('('()J'ding to tlte tnl,thod cks('ribNI by Uea. (Hi), TIl(' apil'al posi­
tion was <I(\sigllaled as l ftl1d thosp I.wlol\' it, bllt: 011 the sallll' side'. as :~, 
5,7. I), and so forth su('('!.'ssin'ly down thp lo('k. while t'l1(' po~ili(Jns 011 
till' oppositl' sid(' "'l'!.'t' llI1111hl'l'('C1 :2. +. G, H. LO, Hnd sot'Ol'th. 'I'll(' apieal 
seed ('all Il(' 1'l'adilv I'pn)!!lliz('([ in lot'k::; with an odd 111.11llbl'l.' of !;l.'l'lls, 
buI' ;;()llll' diftil'llllY'l1lay lic· el1('OlIlltf'I'l'(1 with loeks havillg an (,\'('111111111­
bpI' of sN'ds or a 11101(' at: tltl' apieal positiol1, If til(' lillI' is anlilnbll', 
the flllli('ular SI'al'S ean hI.' of a:i:ii~lanl'(' in as{'t>I'hlillill~ ",hi('h :;('1'<1 is 
tl1l' apieal onp. PSllally, 110\\'('\'(,1', if a loek is g('l1fly pllll('d al' holh 
ends, tht' staggel'ed al'l'allgt'llll'lIl' h('('ol11('S evid{,llt and the po:-;itioll of 
ench ;-,('['d (H' 11l01(' ('an hI' l'p('ol.!'llizpd, \Yirlt I(ll'k~ havill!! an odd 1111111­
bet' of spp(ls th('I'p may be sOliw difli('ulty in as('el'btinini to \\'!tieh row 
the :tpka I sl'C'd bl'long's. If I hl' bill' is not a va ila hIe its <:01'1'('('1 position 
('an li~ltally b(' establisltl'd by noting the dil'P('tioll of tlw raplw ill I'l'l a­
tiOll to an illHlginHl',\' Line t'llllnillg :fl'om base to tip of t1ll'lot'i, bNwl'l'n 
the f \\'0 ('O\\'5 of seeds, 

Th£' 11lOtl'-positiol1 data 1'01.' e:teh val'iet)' WeL'p gl'OIlPP(I nt'('ol'ding to 
lod:: size. Earh lock-size group was Sllbdivi<1l'd according to nll' llllm-
Ill'!' of eitlH'I' lal'ge 01' ;;n1:111 l1Iotl'S ]1I'(':-,pnt:. Thus 1'01' ('Heh siz(' of lo~'k 
there are subsamples of 1,2,3,4, and 4+ small motes and 1, 2, 3, ·1~ and 
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• 


• 
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MOTE 'lTPES L, COTTON 

4+ large motes per lock. Locks with both mote types present were 
diSI'('!!llnled, ' 

The Pet'('l'ntage of moU's at l'adl po:;ition wa::; calculated for ea(.'h 
lock-size, lllotc-llllmbcL' subsample. the pel'c'enta/.!cs uein:.r based on the 
number of motes round at each po:;;ition in relation to the nunllJcI' of 
motes ill the entil'c SUbSlllllple, This nwthod of cakulating position 
datil is similar to that used by PoLtel' (,15) bllt; diffel'('nt fl'Olll that ('lll­
ployed by Afzal (1). AJzal an(l Trou/.!ht (J), and nea, (16), The 
pe 1','('11 ta/.!(' ntinps pl'()sented by thi.' last Ihl'('(' in\'e::;( igaton; arc ImB('d 
on the number of motes in I'dation to the total numbN' of seeds and 
motes o('cuI'l'ing at il certain positioll 'for any pal'lit'ulal' sample, 
Trends could beshowll equlllly well by ,'ulues derived by eitller method. 
"al'ielal difl'l'I'l'll('('S in the total nllll1bH' 01' motes pl'O(]UCN1, 1I0\\, ­
eW'r, would influence the size of the percenta:.re figures if they al'e ('al­
('ll1at('(l by the method used by ,.\fzal (,Z), Afzal and 'frought (e), aud 
Ht'a (16'). but would have no efl'ect upon the l'(,Hlllts when calculations 
:tn' made a('col'riing t,o the method used ill this study, 

'1'lu.' subsall1plt's were Hot of ('qual ::;ize. bllt all samples considered 
lWI'l'in ('olltail\('d at least lOO motes. u.1llpss othel'wise in<1ieated, I\lost 
samples ('olltainNl se,'el'allHllHI1'ed, In aft,\\, installecs, especially ill 
till' l',nse of lal'W' motes. it wa::; nel'e~$IL'Y to group v:u'ieties in order to 
obtallllOO-1l10te :.alllples, 

MOTE TYPES AND CLASSIFJCATION 

Tn this study till.' t('nll "mote" is used to cll'si!!lIate those structures 
in set'd t'otton 'thitt are clt'l'in'd fl'01l1 ()nlles but that sho,,' evidellce of 
tl1'l'('~tl'(! development tlnd thu;:; ('allnot 1)(, ('laSHed as mature speds. 
These st l'u('tuI'es '\'a l'Y ill sizt', n nd rIll' (1 i fl'el'ent sizes for anyone vuriety 
fol'll] 11 graduated ;';l'l'i('s lJl'gillllin:.r with tin}' stl'Ud'Ul'('S havin,g few 01' 
no (jllt-I's and t'l1(liIH!' with otl1('I' stl'llt'tUl'es that dift'er .little fl'om 
matUl'e s(>{lds (fi/.!, I).' This I'an:.re ill size would suggt'HI that the cl1l'ck­
in/.! ()~ dl'\'(,~oplll('nt might, (,)(,(,~11' ~lt nll:ious stag(ls O,!' perha.'ps at a.ny 
stag(' 11) SN'«( dl'\'('lopllll·nl. hegllllllll:.r WIth the day of !lOWCl'lllg, The 
fH('t()l'~('I)Jl('I'I'nl'd a 1'(' 1IIldoui>('dly nHln\', 

TI1(>I'p is 110 ('ollsi::;tpl1t 01.' pI'('('i~(; defiliition 'fol' motes in the 1itel'atnre 
dl'nlil1~ wiih t11(';':p i'tl'lll't11I'('f;, ~[()tl'i' ha,'p been descl'ibed as "im­
lllat 111'(' s(>~'ds" (iJ). "abol'l I'd O\'lI\('S" (.!, lfj). and "nbol'iC'd ,,('e(!::," (15), 
01\(' of till' didlonal'," cldil1ition:; fOl' a mote iH an "undeveloped ;;l'ed" 
(lfl) , "lllll1llltlll'P" illlplies SOHI(' ('onsi(/l'I'ablt' (]egr('p of de\'~lopment 
and ('ould not logkall,)' be applied to the very Sllta]]est 1110tes, Since 
nil' ontll' IlIH\' Ill' dl'fillNI :I,.. II "\'Olll!!! :,<,('d" (,;" (I, .lall, alH,1 a},ol'tion 
ns the "al'I'('~t of d('Y('lopnll'l1t 'of ailY ol'gan" .79). eithel' "aborted 
ontlp" 01' -'lIbmt('(l :'Pl'd" llli!!lrt bp lIsed to dl'filH' n, mol:(', 110\\,('\'1'1'. 
"nllOl't('d O\'ulp" ('ould nwtln iha! the ond(, ih;plf on the day of !lo\\,l'r­
ill!! wus defp('tiYe. an<1 it is qlwi'tionnbl(· ",IrPt:lIPI' the ddill'il ion would 
be' II PPl'opl'iate 'for those' ,'el'y In rge 11Iotes that III ight 1';(> ea IIl'dim­
mUltll'!' :'(,P(/:;. "rn<ip,-ploppd :,(,pd" i" 110t l)lltil'C'I," snlisfaf'\ol'Y, ::;inc(' 
11l(' definition does not imply the e..~treme mnge in size and degree of 
de\'('lopllll'lll \\/ti('h "1llot ..;," as Ill\' t('1'1l1 is IISl'd in this l'PJlol't', pxhibiL 

Of tlw fOUl' (It'lillitioll:;, ';ahol'te(ll'('I'II" is pn)f'()I'l'l'd, It is t.1'1Il' thai 
"aiJol'i'(I!! ;;('('<1" might illlpl\' :'()lIIP slIlall d('gl'p(, of (](,\'{'lopnlPl)t of' thp 
()"Idl' imo n ;"('l,d, 01' at I('a~t I'('l,tilizal ion. and l,hllS th('I'(' (digh!' \1(, iiOlllp 
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MOTE 1'YPES L.'l COTTON 

objection to applying the definition to small motes formed from ovules 
that received no ponen tubes. Nevertheless. since, as was stated pre­
viously, the arresting of development, or abortion, of the young seed 
may occur probably at any stage during seed development beginning 
with the day of 110wering, all structures, regardless of size or causal 
factol's, l'esulting from those ovules, or youn~ seeds, that fuil to reach 
mutul'ity may be then appropriately called aoorted seeds. 

The use of the term "mote" to designate an aborted seed, however, 
is unfOl'tunate because the tel'lll has also been applied by cotton ginners 
lind munufacturel's to small bits of seed coat with attuched fibet's 
(11.1.9). The tel'lll, howeveL', hus been used to designate the aborted 
stru('tllres in seed cotton too extensively in the literature to consider 
dist'ontilluance of its use in this sense. If the term "mote" when 
applied to cotton is restl'icted to seed ('otton and used as it is in this 
dist'ussion to include those stl'llctllres of oVlllur origin that show evi­
t\pn('es of arrested de\'elopment, confusion wHl be avoided. 

Porter (15) presented a t'llIssilic'ltiOIl ill whieh motes are "classified 
ll('('ol'ding to the degree. of maturity of the seeds as indicuted by their 
relali \"(1 sizes and their length of liut in comparison with the remainder 
of those ill thl.' lock . . ." (p. 6). He made five size classes. The 
ulithOl' ol'iginally attempted I', similal' clnssifiention, making four 
('lasses, SlIC'h classifications Ilt'e complicated by the fact that cottons 
<liII'l't' ill seed size, lengthof fiber. amollnt of fuzz, and density of fiber 
population on the seed. ~[ol'('oveL', the division of such a series as that 
shown in figure 1 into seveml small classes merely on the busis of size 
difl'PI'l'HC'es is meaningless. To make a classifieatlOn useful lind mean­
ingful. the c1i\'ision lines b(,tween classes should represent relations of 
SOllIe kind. slIch as pedlaps eausal fnctors 01' cotton-quality relations. 

III spite of the limited knowledge concerning the precise reasons 
wlty C'el'tain young seeds fail to mature, it is apparent that at least 
two or tllL'ee mther general faetors are responsible for mote forma­
tion, Some motes are wry obviously due to insect injlll'y, particu­
larly thl'injury caused by boll-sucking insects (10). Othet, motes 
111'(' pl'Obably due to attacks by micl'o-organisms. But there are Illany 
motes whose formation is mOl'e obscure, for they aL'e found in bolls 
appal'('ntly fl'ee from disease caused by micro-organisms aHfI frol11 
insl.'ct injury. their Occurl'en('e and abundance appllrently being due to 
tlw action of genetic and enyil'onmental factors. It is this g-roup 
thaI is nSllally being considered whell motes are discussed, and it is 
with this !!I'OUP that thl.' gl'('ah~l' part of this bllllptin is t'oneel'l1l'fl. 

It is possible to dh'ide the motes whose formation is apparently the 
j'eslIlt of !relH'tic and environmental influences into two l'ath('I' distinct 
('Ia~sl's. the division being based for the most part on diffel'ences in 
,l!ell(>I'U I appen rance; the division also represents diffet'ences in the 
types of small imperfections produced and probably in causal factors 
:i" wl.'ll. These two classes are designated simply "small motes" and 
"Itt I'ge' Illot(',," (fig, 1). 

The small motpsinclucle !til those whos(l seed body has und('r:rcll1P 
little enlal'gement and whnse fibers are shOl,t and ~i\"e tIll' ~Ptieml 
appPlll'ance of being thick-walled (not silky). The fibers appear to 
b(' similar.' to thos(l 011 matUl'e seeds exC'ept that they al'e Rltol'h'r', It is 
of .in tel'est t ha ( t IIf' IOIH!I.'st fibel'S on these sma II motes a!'c not loel! ted 
at the ehalazal end as a'rc tho::;e 011 matul'c sped::;. bllt on the micropylar' 
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haH (fi~. 1). 'I'h is dist l'ihlltion is to be' I'XIWdt'd, hO\\'I~\'('\', fo\' the 
little difl't'I'Plltillt:ioll and d('\'('loPllll'llt or SI'l"d.-l'Oilt tisslle that dON; 
()(It.'III' lain's plael' ill tIl(' Inicl'opy!tIl' pOl,tioll,T 

Tht,I'(' I)'; om' plIl'tietlllll' 1:,\'1>('. or slllall llIote Wllich, thuugh not, of 
t't'l'qllPllt 0('(' U 1'I't'1H'1', is distin!.'tly difl'l'l'l'llt' ('1'0111 thl' oltlt"I'S, Tilt, • 
moil'S or (hi:; pal'ti<:ulnl' t.Y1)('. IIrc 10<::1(('([ IOWll.l't! the Ollll'l' slIl'i'ncc of 
[itt' IOt'k (fig, :n; l'XlllllillllriOI1 of IIl1opl'lll'll h(lll~ ~h()\\'s thai. IInlil\p 
11l0[(,S of otlll.'l' tYPlIS, tlwy 111'("1101' attal'hed to the pln(,l'lItu, l\rol'('()\'(Il', 

thp)' lIill'l'\.' from 01 Ill'!' :;lllall llIoil')'; Ol't'lllTing ill apparently health,)' 

• 


llOlIs ill that illl'ir filll'I's Hl'e Im)wnish, FOI' la('1\ 01: a twlll'l' It'I'1ll I III'\' 
HI'!' {':lIh'd "(li"';('OIlIll'l'tl'\l 1l10(('S," btll (I'l'\' al'(' ('Ias:-l'd hpI'pill with Ilil' 
(llh!'I' slIwll IlHlt{',s, "',.uallr (h('I'(' i,. (llil\' Ulll' :,;JJ('II Illoll' ill a. loek, 
bill (j('l':l;-.jollally I W() 01' ntoj,l' \\"1'1'(' roulH1: I. r ollly OIl(' is jll'f':'wnl, it 
(J('(,ltph·s tl\(' IiiiI'd position rmlllll\(' hilS(' in till' majol'ily of ('a:;ps, 

TlIl' n'l,\, SI1l:l1l ,.iz(' or IIll' di~('()I1Ill'(,tl'd ll1Otl':-: Sl'('IlI,s III jlldil'all' that 
(h!,j I' ('01) 11'(,(,( iOIl \Y i t II till' plal'PIl I a wa;-. IJl'llk('11 \'PI'\' Pil 1'1 \' ill boll t!I'\'pl­
ojlllll'nt. Thl'~l' ,.II'lJdlll·{,~· !IIi~hl hall' la'l'olll\' 111<;1(':; (>\:l"ll if IIll',\' hat! • 

: ('Il(ltlloli"lIl'd ill!o"III:t(ioJl. 
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relllailwd attuclll'd to the placenta; it is possible that they become 


• 

detached bccau~e of the mOl'O rapid u-l'o\dh ot' th~ SlllTOlllHlillg seeds, 


The motes classified us lar,ge have a large!.' seedlik(, body thart do 

the small ones (fig, 1), The fibers, loo,"al'o IOllgel" amI t1Il"Y arc usu­

ally th.ill-walled alld thus ha\'e a silk,- appearallce. The sel'd COllt is 
lig'htet'i II eolol' than tha t of the smn i'l motes or of matUl'e seeds alld 
('an I~e eH~il'y ('I'ushed between the thumb !lnd the forefillgel'. The 
l'ellla IllS of an embl'Yo lila,)' 01' may 1I0t be present.s 

~\s stated 1)L'eviously, motes are olle of the sources of neps lind seed­
eoat: fl'agn.ll'lIts-t:hose slllall illlp('dectiom, that arc so f1'oubl\'some 
to ('otton-yarn mallufaetul'el's. The small impedections Ill'ising from 
lal'gO moi:l'S lIl'e, however, distinctly diffel'ent from those arising from 
slIlldt OIWS, Both lIIote ('lasses "i('ldt'ragments that lIlll\' pel'Sist illto 
!h(' yarn, appeal:ing thel'e '!S llll(ll'sil'able spe("ks whieh lowel.' thy qual­
.1 ly (11), Illl'il'ngnlPllts h'om la I'ge moll's, howevel', IWt'Sl'llt' d Iifel'l'nt 
dyeing pI'obll'IIIS than ~Io thos(' !'I'OIlI small motes. Thl' fi\)Ns on Hle 
fori 11(' I' HI'(' l:ll'gely thlIH\'allpt! and, tht'l'l'fol'c, would (l'lld to clYf.l 
difl'{'I'Plltly fl'Olll the thiek-walll'<1 /ibN'S \JII fragments :horn smull 
moIl's (II), . 

It is doubtful whetl1l'1' Sill a11 motes play :1 purt il"1 lIep forlll:ltion. 
Lal'ge motes, how('\'('I', [\l'l' IIndoui>tl'<lly ill I Impol'tunt SOllrce of nep­
fOl'l11ing libel'S (11. Ill. Tht' fib(ll'S 01' nwny of th('s(' 1Il0tl'S al'C slIlIi­
ei(>ntiy'\oll!! to be ginll('(l alld thl's(' long. thin-walled fiber's when 
addl,li to tIle .lint al'e'a po((>ntial SOUI'l'(, of il(~ps (71, J~), 

• 
ft is Il'ue thal tI\l' di\'iding lille b('I.\\'('('n l:ll'ge alld small motes is 1I0t 

a ('I('Hll-('ut olle and thut IlIot(>j.; (lC'elll' that: al'(~ .JifliC'lIlt, to elassit'v, 
Howl'\'!,II'. the Illllllbl'l' of b0I'dl' I'-line eases ill any olle salllple is uSlIall'y 
slllall and to (liassi fy th(llll wit It t'ith('l' f!I'OIlP would ordinarily have no 
nppn'('iabll' efl'pd UPOll thl' final pereentll"es . 

•\ny lllOll' t'lassilil'lllioll po:o(';.; the additi~nnl pl'ohl(lll1 of distinguish­
hw \'~I.'Y Inl'!!l' lnoll'S fl'(HIl l1WIIIl'(, ::;('(I(\s, ~ilH'(' till'l'l' appeal' to bl' all 
g!~~ll~t r()ll~ i'n ,d~v(ll()jln~llnt of ~l~ed coats, 1i1?el:s, Ilnd embl'Yos, Il shlu',P 
tll\'HIIl!" \rne IS II1lPOSSlblll. ~l'vcI,thele:;s, It IS necessary fOl' l!.nalytl­
('al Pll'1)()~(>s that it ba~i:-; be (·:;t:lhli~lH'd 1'01' elassifying a stl'lIctlll'C 
eit hl'I' a:; a lal'f!l' mote or as a lIlatUl'e seed. In this study It seemingly 
l!ol'(Il'I'-lilll' east' WIIS l'onshl('I'e\1 a lal'ge mote if it possessed all threc 
of til(' following l'hal'ucI('I'isties: .it:; (jbt'I':;, though long. \\'el'l:.\ silky 01.' 

thin-walled: ill' "p(,d ('on! \\'ns pa:;il." l'l'llSlll'd and was lightel'in ('0101' 
thnn that of a IlOl'lllai lIlatn1'l' :,i(Il'tl; and its embryo !!an' evidcnce of 
11l'I'I'~tl'd dHPlojllllPllt. I!' th(1 stl'llelUI'l:' ill qllestioil p()ssessed only olle 
01' two of' thpse l'hHI'UI'il'I'isties ilnd appl'HI'l'l1 as a. matlll'e sl,t'll with 
1'(>gfll'(L to tIll' othel' one or two, it waS cons.idcl'ed. IL maturc seed and. not 
tl \a l'(rl' motc'. 

rn~('('t illjm',Y and Ih(' I'netol'~ ('OllCPI'n ing it wel'e not, stll~1 i~'d in deht il 
though som(' gl'lll'ral ob:-el'\'atrons \\'CI'P made eoncCl'lllllg lllJUI'y due to 
b()ll-sut'kil1gin~l'I't~ (/fJ).1I I.t wasappnl'l'nt that bolls could iJl'attack('d 

• ~tll(\[('i; nHIlIt' by Glall)'i; )<', "'.;'sr. a::;sisiant hotani8t:, Division of Cotton aml 
Drlll'l' 1~'!h(,l: ('rOilS all(l Uis('ast's, Hall'i!!h,~, Coo inllknlt' that :<0111(' lar!!!' llloies 
P"'""I'''''. 110 l'mlll,),o". Il'llPllhlislll'lI inflll'1I1:Ilioll,) 

• 
~ AplII,(,(.1tll ion i:< (IX IU'(":<:<l'd [0 g,\\" Dnnnam, I)h'i:<ion of ('Ill lull Ill"I'('\ In­

Yl':<U~at \UllS, HIll'('a u of Eul OllHllllg~' aull I'la lit (Jl1:l l'UlllillP, AgI'iI'l1llu\':l I Itt' ­
s,'Hl'('h ,\(illlillis(l'ulioll, Ul'lIa Bnllll'h 1~:qll'l'jl;I('1lt HtntiulI, Slolll'\'ille, :\!iss" fllr 
Iloill!in!; !lut· til\' \u'I.lmbh· illl\lortHnl'C lie injul'Y due to \)111\·,;ucking insects in 
IIlOtl'fuI'llllllioll, 

k·t:'l~O;) 40 !:! 
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by these inscl;'ts at all stages of devclopment, nt least up to the age ut 
whit-h the boll wall begins to IUll'den. A growth 011 the insidc (If tlw 
curpel wall is formed at the point of PUllctul'e by thc illsect's pt'oboscis 
(.10) ; and the mlljol'ity of mates closc to thesc gl'owths a rc undoubt­
edly fOl'med liS n result of insect feedillg, although it. is of course pos­
siblc that motes duc to othet' causes may by clllillce be \(x'at:ed in the 
samc vicinity. The growths forllled on the cHrpcl wall am ill 1II0S\: 
cases so Pt'ollounced thnt they nrc still eddent on the dl'ied bill'S (fig. 
3, ..::l), nnd, when loeks urc left: in thc but', arc of value ill identifying 
those motes which al'C pl'obably fot'med liS II result of injm'y hom bo11­
sudd IIg i nReds. 

Whell very s!nllll boll,S lire attacked usulIlly 111,1 en! il'(~ lock, lind :fl'(,­
quently the entll'c boll, IS atrected. The Illotes :fol'lned arc slIIall, and 
till' fibers lll'e USlItllly ruther yellowish (funglll 01' ba<"ll'l'inl infection?) 
and ha\'c a silky "PPCll'IlIlce. These slllall insed-indueed llIotes will 
ord iIIl1ri I v offer no iden tifica tioll problem in picked cotton, fot, in 1lI0st 
j n8tH nces"the i IIj ul'NI lo('ks al'e not ext !'aptcd 1'.'0111 the bur, 

Whcnlu l'gl~I' bolls II 1'(' nttaekcd by boll-sllcki IIg iIISPC(8. in g('ncra I 
ollly ono 01' two secds of It lo<:k arc illjured. Thel'c is usually SOllIe 
sli~ht discolorution of tht·- fibt'I'S\'PI'Y elosc to if lIot dit'petly hl'\ll'ath 
the gl'owth 011 thc earpel wall, illdi<:atill~ the plaec of insect p"nt' ­
llll'P (to). ~\sid(\fl'OIIl this, sOIlIPtilllCS vCl'y slight-, discoloration. 
thcsc nlott':; do 1I0t: ditl\'I' lll11eros('opically 1'1'0111 1lI0tl'S of Silllilllr sizp 
found in applIl'cntiy hpaltltv bolls. Com'll'q III'II tly, in pieked l'otton. 
large Illoi.es due to bo\1-slIcking-illscct injlll'Y <:allllot always bc identi· 
fit'd as slIch. 

It is Jlossible that sOllle lllotl'S are JOI'Il1l'Cl as 11 r('slIlt of illft'ction 
by 111 i('I'o-ol'ga II iSllIs. IndeNI, it: is possi ble tha t- ma II,)' llIotes, PUI'­
t.ic-IIlal'ly the lal'~l' ones in set'mingly discase-I't'cc bolls, llIay be dill' to 
u diSl'aSI'd ('OIHlitioll of the plllnt

I II SOli It' illst a II ('PS la t'I.!'1.' lIlotl'S Ita no be('n obsPI'\'p(l to be aSHo('ia It'd 
witlt a distOl't('d, l'l1lal'gl:d. and o('('asiollillly dis('olol'('(1 ('olldit:ion of tltl' 
fllnk-ulllS anti plal'('nta (fig. a, e and D: COlllpal'C D with E). It h; 
Ilot knowll to wlta! tltis l'lllal'gl'IIlt'I1t: iH dill'. "III tltis sillily, tlte 1ll0tl'S 
assodatt'd wjlh this distortion han'l\ol: I)('cn ('onHi(ll'rcd as eOlllpl'ising 
II sepal'atl' gl'OlIP, sin('l' thl') could not bc l'c('ognizl't\ w.ith ceriaillty ill 
tlw IlickNl-l'otton salllpil's. 

T 1('I'P al'p a:-:socialNl with many lo('](s of eollon sllIalllllOl-plikp !Jodie;.; 
whil'IL :-:hould bl' l'l'l'ognizt'(l as IX'illg diHtinct fl'OIll tl'll(' nlOtcs. '1'hl's{\ 
pal'lieulal' Stl'lI('(III'(lS al'p silllilHl' to the \'cl'y smalh'st llIotes in that 
C:t('\l c0l1si:4s ora \'PI'y slllall cl'ntl'al hody towhil'll shol'l (ibt'l's an' at ­
I:n'hed. '1.'11('\' di lI'l'r fl'olll Silla11 lIlotcs in that they III'C not dl'l'i n'<! 
hOIll o\'ulcs b"lI! fl'OIll 1'1Idill1('ntal'y rct sOlllc\\'lmt. o"lilplikt, bo(\il's. ca('l1 
of wldeh is loeatl'd jllst b('low alitl bl'I\n'NI the two ba:;al 0\'1111'8 of a 
(,III'Pl·\. TIll'Sl' basal bodi("H and the false lllotl)S to whieh tILl'Y ~i\'l' I'isl' 
lIl'l' dpl-WI'ib('d ('I:-:('\\'ht'I'(' (/.J). 

TILl' {'!as'sifknl ion of 1lI0tes ~iyen hpl'cinis SllllllIl:trizpLl briefly as 
follows: Mol(,:l ot: t'oiton lIlay btl dh'idl,(l on t.he basis or l'atltl'l' gl'l\­
cl'aleHllsal fadol':'; into two Illain gl'OIlPS: (1) IlIs('f'I· alit! diseast'-ill­
dll('I'd 1I101('S (ou\'iollsly dllt' 10 insl'('1 injlll'Y and disease eallsl'd by 
ll\i('I'o-ol'ganisllls) and (:2) ~(,Ill'1 ieally and ~'I)\'il'olln\enta11'y indllcl'<1 
motps. 'J'ILis laU('I' is t hl' j!I'OIlP wit h \\'\ti('h I his I'CPOI'I' is pal't ielll:II'ly 
COIH.:t'I'IICd. Tlte gl'Oll p has bl'l'n dh'illl,ll i lito two classes (\tll'gc moil'S 

• 


• 


• 
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f,.' 1;1:l I, Illlt' "h.,wiJt:! :!I,.,\lI!t .. 1111":11'''11''' w:llI .. 1'''''lIl1ifl:! 1'1'0111 1!III!'''II,l;ill;!· 
il""I! ,Id'll') I. n. 1.1 ...1, "htlIl'JII:! Ihl'!''' 111111('''; :11 lhl' IIn"l' I'tll'lIh·t! 111',,11. 
,d,l~ ,'" " !'1">Ill "I' hllU "II kin:! ill'PI'1 "dlll',\, I. (', 1'1;11'1'111111 11,.,'111' rl'''11i 
.. , 1,1,,, lti,' .. f:j " ..al"~' 1";11111'1'. \IJ!llllt'III'tlll"l! ,IIl'I\'ill:! ,\lollt'li ,'ollllililllL ':!. 
]1 L'I:!I' Ill.. ·.' 11';11 \1;1'0 ;111;(.)\1'11 III II,,· ,1\',,11,.11 I'q!IOJl --hll\\11 III (' \lilh filh"''; 
1"1"11"",01 It..'" l'1tl:lI':!"t! 1'111111'11111" "I', ""rillnl -'1'1'11 1'1'11111 tit., "111111' 
ltll ~.,t· ...... , .,,~., "')IU\\ II HI O. \\ i': IIlH''' .... I'filu", l'd !.!.• 
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TABU] I.-Moles pl'oduced by;Z se7'ies fo), each of 16 varieties of cotton grown at 8 locations in:1 suece8sive years ~ t.:I 

I ..,:;
Motes produeed at indieat.ed loeation and in indicated year l=j 

II ~ Location Year 
~ Mote type und variety I I. ! I I ! I I Mean tot 

1"lor- 'Stone- ~ ?lIananua, Ark. ; Baton i Still- ; College; Lul>- I 
cnce, i ville, ~ - .---~. Rouge, i water, Station,; hock, 1935 1936 1937 ~ 

t"S. C. .' ::'IIis:;. ; l'Plalld! Delta i Lu. t Okla. , Tcx. I Tex. t.;l-------I--I-,-.-j-i ....-1·_-:,:--1--11--1 
'":: 
Z 

~1l'Hll1 'nn.f-n~ 2 Pb""PPCul ~ Pp"'I"PIJI Pprrpu/' Pprrpnf PprrJ'>-lIJ Pprrpn/ Pprrl'lli- ~ Percent t Percent Percellt Percellt Percent ....
Aealll (Hogers) ______________1 12.3 12.2 ! 10. I 10. 1 I 8.8 19. 3, 11. 5 1 1~. 8 ; 12.1 I 12.91 11. 0 ' 12.0 Q 

Arkansas 17 _____________ • __ J 6.8 9.21 7.7 8.6 , 5. 3 1:3. 1; 7. ~ i 1.7 I 8.3 ! 7.6 8. 2 
Q 
Q 

Cle\'cland (Wannamaker) -----1 8. 2 11. 1 I 11. 8 10.3 1 8. 7 14.4' 10. (j , 10.4'/' 9.9 i ]~: ~ I 10. 1 10.7 
Cook 912 ____________ . ______1 8.0 10.4 9.4­8.9 9.5 : 6.0 lii4t 7.8i 9.5 9.4 ! 10. 9 8.0 flDclfos (::'IIissdel) 4___________1 8.7 9.9 I 8.8 ; 7.0 17.2 I 8.4! 10.01 8.71 11. 7 9. 6 10.0 
Dcltapinc lL _______________ f 7.9 8.5 I 7. I ; 1~: g1; 5.6 11. 7! 6. (j I 7.0 7.3, 8.0 7.8 7.7 !fJ 
Dixie Triumph 759 ___________ : 6.1 9.8 i 8.3 ' 9. -1 5. 7 ]2.4! 7.4 1 6.8 1 7.81 9.1 7.8 8. 2 
]"Ilrm Helicf 2_______________ 8.6 13.0 i 10.3 7.8 ]5.0' 8.9l 10.2 ! 10.5 I! 11.2 9. 8 10.5 o 

t.;l
13.2 ' 14.8 14.4 14.6 "tIHalf.and I~aIL--------------! 1~. ~ lQ. ~ I 14.4 , ~g: g/. ]0.0 ]8.3115.01 

i\IexICan BIg .BoIL ___________ ! 1.6 /. ;) I 8.1 1 7.6 5. 7 11. 2 1 7. 2 I 6.9 ]~: ~ t' 8.3 7.1 7.7 ~ 
Qualla ______________________ 1 ]0.6 ]3.9 10.9 ]1. 7 ' 12; 3 11. 3 n.811. (j l 10.3 7.9 15.6! 13.! o
Rowden 4D-2088 ____________ .1 7.4 10.2, 7.9 t 7.8 5.6 11. 6 j 7.;) ( 7.6 7.6 . 9. 0 8.0 8.2 "':l 

9. 0 9.7 ! 11. 2 9.5 10.1Startex. 61~---__------------1 8.4 11. 4 j 11. I 9.9 ! 6.9 ]4.9! 9.2, >Stoneville D_________________ , 8.0 9.4 9.;) - I, 10.0 t 7.5 15. 3 , ....' 8. 6 I 10. ~ ; 9.4 : 11. 1 9.0 9. 8 §

Triulllph (Oklahoma) 44______ : 7. 0 8.8 I 9.0 8.41 (j, 0 ]2.6,7.6 6. / ; 7.7 ; 8. 9 8. 2 8.3 ....

Wjlds 5 _____________________ ! 9.4 12.1 i 10.2 11. 4 : 9.1 16.7! 9.7; 13.0 . 11. 4 ' 11. 8 ! 11. 1 n.4 o 

~ 
, --"--: t"..,:::.rean--------------------i 8.7 10.9 :--9.-7-1 9.8 i 7. 1 i 14.7 1 9.2 I 9.4 ; 9.6 Hl.81 9.4 i 9.9 

_~ " 1 c5 
~ ::=..:,..~~. =-1 === J===i 

~ 
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• • • 
-.urge motcs 2 ! I I IAcnla(Rogl'rs) ___ ~ __ .~_._ .. _ 3.6 3.4 .3.6 3.31 4.5 4.2 I 2. 2 3.6 1 3.2 3.9 3.6 

Arkansas ]7____ . _ .. , 2.5 2. (j 2.6 1. 8', 3. ] 4.2 I 2.03.6 'I 2.1 2.8 2.0 3.0 2.6 
Clcvclnnd t WlLllnamukcr) _. _ 2. 5 2. 1 2.4 1. 3 3. 2 3.6 ! 2. 2 1.3 2.4 1.6 3.0 2.3 
Cook912 .. __ - .. -. - .-----l 2.4 2.3 2.1 1.3 2.5 3.4; 2.2 1. .," 2.3 1.4 2.8 2.2 
Delf05 .(1\1 issdel)4 _ __ ___ _ .! ~. ? 2. 2 j 2. 8 1. fi 3. 0 3. 2 2.8 1.6 2.8 1. ~ J 2.8 2.5
J)c'ltapm(lll · ____ -._ •. ___ 1 3.3 2.31 3.0 1.1 3.4 3. 2 2.2 ? ­1.3 -.() 1.9 3.0 2.5 
.. • • ". . '7- I .? ? ? 1 ? • 
]..)IXIlI lrlulIlph ,;)9-----------[ 3._ _.~ 2.4 1.3 i _.6 4.1 2. 7 1.4- 2.6 1.8 3.0 2.5
Farm Heli('f 2._.•• __________ 4.3 3.7! 4.0 3.1! 4.2 5. 6 3.6 2.1 3. 7 3.7 4.1 3.8
llalfandHalf. •• __ • ______ .. _ 3.3 2.0 2.8 ].3 3.(; 3. 1 2.8 1.7 2.4 2.1 3.2 2.6
:\Icxicall 13ig BolL ___________ , 4.9 3.4 3.8 3.1 4.7 4. 7 3.4 2.8 4. 2 3.4 4.0 3.8Quulla_______________ ._._. 3.3 2.5 2.6 2.3 3.9 4. 1 3.2 L3 2.8 3.1 3.8 2.9
ltowclcn40-2088_______ .•. ___ 3.1 2.(j 3.2 2.0 3.2 2.9 . ~4. 4 1.7 3.0 2.5 3.2 2.9 
Slurt~\x6]9_. _____ .._.______ 2.8 2.2 2.2 1.3 2.8 o4.2 2.6 1.2 2. 7 1.8 2.8 2.4 .."Stoneville 5. ____ . • 3. 0 2. 2 1. 5 1. 1 2. 3 3. 6 2.1 1 1.0 2. 6 1.6 2.1 2.1 t;<) 
TriulIlph (Okiahollla) 44... _ _ _ 3. 1 3. 4 2. 7 1. 8 3. 9 3.9 3.31 2. 2 2. 2 2.2 3.7 3.0 8
"'ilds 5_____ . ____ •.• ___ .• _..__ .4. 6 ,_~.~a. 7_~_~'2..1 ;)." -I 3.4. 2.2 3.7 2.8 4.3 3.6 "< 

~ :\loan.___________________ 3.31 2.61 2.8 1. 9 3.4 4.1 3. 0 2. 2 3. 3 2. 8 U12.81~ 
..... 
Z 

J Number of observations on which mean values arc based arc liS follows: Yurictics, 48; locations, 96; years, 256; varieties at diffcrcnt 
locations, H; varieties in different yellrs, ] 6. One observation is the perceutage of cither small or lart~e motes in It 1,000-seed sample. o 

a ..,2 Least significallt. difference bc~weell-

S7IIOIIIIIOI.. IArU~ 11I0/tl 
 .." 

5'PfTUllt J-I)erct1lt 57p-menC- -I-ptTcent 
o 
Zlwd Ifrel ~wel leotiVaril'ty llJe:lIls~ _______________________________________________________________ _ 0.58 0.76 0.25 0.33I,OCUI iOlJ lIIellllS_ __ . __________________________________________________________ _ 

.41 .54 .18 .23Ycur meUlJS ___________________________________________________________________ _ 

.25 .33 .11 .14 

...... 
eo" 
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anel small motes), the division being based principally on size and 
general appeuml1ce, but to a certain extent also on the characteristics 
of the small imperfections to which they may give rise. 

VARIATION IN OCCURRENCE OF MOTES 

VARIATION WITH VARIETY 

Varieties differ strikingly in their tendencies to form motes (tables 
1 and 2). ]01' the 16 ,;al'ieties grown at 1:; locations for 3 snccessi\'(~ 
years, the average values representing small-mote formation ranged 
from 7.7 to l'.I:.(l percent. A difference of only 0.76 percent is required 
for significance at the l-percent level, which means that Deltll})ine 11 
imd M<.'xican Big Boll produced significantly fewer small motes than 
10 of the other varieties and that Half and lIalf produced significllntly 
more than all the others. 

1'.\1\L\': :2.-Vm'iallce anal.1J81s of the Ih'I'('elltage8 of 1IIote8 ill 10'7 8ample8 
of 1,000 8eed8 eaclLl'ep"f!senting ;3 series fOI' ('((('k of J6 Nwidies of 
cotton gl'UW'IL at 810£'£ltiolls in.J "'w'cessi I'£! Jlea/',~ 

Mean square for­
.~·_r·· ~~Degrees of Source of \'ariation freedom Small Large 

motes motes 

Varielies ___ . _________ . ___ . _______________ _ 15 175.21** 16. 32** Locations________ . _____________________ _ 7 46,1. 68** 58.11**Years____________ . ___ ~. _____ ._._. _____ _ 2 137. 28** 73.91**
Blocks within loeations ___________ - ________ _ 8 2.82 .57
Varieties X locations __________ "_. _. _____ • __ 105 5. 23** .74**
Varieties X years _____ .. _. _ - _. _____________ _ 30 3.99** 1. 05**
Location" X years____________________ _ 14 128. 36** 25.53** 
Blocks withilllocations X years _____________ _ 16 2. 56 1. 00* 
Years X locations X varieties ______________ _ 210 2.81* .76**Error_____________________________ - ______ _ 

35n 2. 01) .39 
Total ______________________________ _ 

17661 13. 07 2.07 

*Significant at the a-percent level. 
**Significant at the I-pPfccnt level. 
) In 1 in~tance. rcplil'llt('s were (·omposiled. thus redueing degrees of freedom 

from 707 to 700. ] n order to facilitat.e analysis and make equal numbers of ob­
servations, the percentage figure of the composited sample was assigned to the 2 
replications. 

These Hi varieties pl'odu('('(l fE'wel' large than sma11 motes. The 
percentage values representing large-mote formation ranged 11'0111 2.1 
percent for Stoneville 5 to 3.8 pet'eent for Mexiean Big Boll and Farm 
Relief 2. A difference of 0.33 percent is required for significance at the 
l-pcrcent level. Thus Stoneville 5 produced significantly fewer large 
motes than 12 of the other varieties ancl Ml'xican Big Boll and Farm 
Relief:2 significant.ly more than 12 of them (table I). Under certain 
('on(iitions it wou Id be c1esil'll hIe to include the large motes clne to insect 
injllry, for these are just as important as the genetically and environ­
mentally indu('cd ones j!l'om the standpoint of the pl'ocluetion of small 

• 


• 


• 
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MOTE 'l'YPES IN CO'l"l'ON . 
imperfections in yut·n. If motes presumed to hnve resulted from boll­
suckillg-insect injury are included, thepercentnge values for hn'ge 
motes al'e raised to 3.upercent -fot' Stoneville 5, 5.9 percent £01' Mexi~an 
Bi(T Boll, I1m1 G.2 perC'ent for Farm Helief 2. 

Among these varieties the production of one type of mote was not 
ronnd to be ('onsistently ..elated to the production of the other type 
(bLble 1). ]j""'Ol' example, both Acala (Rogers) and Wilds 5 tended to 
pl'oduce relatively large 11I111Ibel'S of both lal'ge and small motes. On 
the other hanel, Half and Half produced a relatively htl~ge number of 
smalJ motes but complu'atively few large ones, while in the case of 
~[exi('an Big 13011 the sitnat.ioll waS just the reverse. 

The iIII pOlta 11('1' of ya I'il'ty in mote formation is further shown by the 
disconnected motes. These peculiar small motes were found to occur 
wi' h IlIlICh greatel' fl'~qllellcy ill cel'tain varieties thun ill others 
(table 3). 

TABLH H.-Di8('0'i111(Jrted motes pl'O(lucecl by vm'ieties of cotton g1'Own 
at :3 locations in 19J7 

I Discollnected motes pro­
duced at indicated location 

Variety 

Stoneville, Statesvill"l, 
l\liss,! N. C.2 

-~- -,--,--,-,·,--------------1------ ------
Percent PercentAcala (Rogers) ________________________________ _ 

1. Ji 1. 60Acala (Slick-Seeded) ___________________________ _ ,08
Arkansas 17______ .... _________________________ _ ,05 ,03
Cleveland (Wannamaker) _______________________ _ .07 .23 

.08 .11
Cook 912_____________________________________ _ 
Dclfos (Missdel) 'L ____________________________ _ ,03 .04Deltapine lL_________________________________ _ ,05 .13
Dixie Triumph 759 ____________________________ _ ,06 .13Farm Relief 2 _________________________________ _ ,02 .14Hulf und HaIL ___________________ .. ____________ _ ,48 ,53 
~[exicun Big lloIL _____________________________ _ ,44 ,32Quulla ________________________________________ _ ,68 1.14Howden 40--2088_______________________ • ______ _ ,23 .6GStartex 610 ___________________________________ _ , 18 ,57
Stoneville 5 ______________________________ , ____ _ ,25 .26
Triumph (OklahoUla) 4·L _______________________ _ ,00 ,18\Vilds 5_______________________________________ _ ,02 ,12 

I. Special-planting ;;ample,:" ~et T: ('uch vulue is bused on variety samples rang­
ing in ~ize from 11,57'1 seed,; (·11 a lJOII,;) to 2:3,026 8cedii (037 bolls), 

2 HegiolllLl \'aricty snlllplcs; each \'!tltle i::; bnsed Oil sall1ples ranging in size from 
12,035 to 14,813 ::ieeds (1,800 locks), 

'1'hel'e was a highly significant tendency for the varieties to l'xhjbit 
n, di/J'l'!'l'ntial l'e~pOllse to till' ('fr~,et of fac'tol'S Ya!'ying with both loca­
tion and ycar of growth (table 2). Nm-crthelcss, no matter where or 
whl'll tlte eottoll" "'erc /,\'1'0\\'11, thl' val'icties tended to retain about the 
same eelation to one a'notl1(>r with l'egal'll to the relative number of 
mott's of each typt' ]H'odu('('(l (tables 1 and 2). 

That varieties ditfc!' ill thl'il' mote-formillg telldencies was observed 
by Al'zal (l), Afzal and Tro1lgh!: (B), Porter (15), and Rt'a (17'). 
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It is not to be expected "that the mote percentage figul'es presented by 
these invest.igt~tors would be compllrable with those presented in this 
study, since the varieties used and the environments undeL' which they • 
make their experiments were different. However,in J:omeillstances 
these values appenr on the whole to be rat!ler high. A pllrtinl ex­
planation may be that they probably are based 01'. all the motes (IIn'ge, 
smull, insect-indueed, and disease-induced) pl'esent in It sample, in­
cluding undoubtedly the bnsally located false mores. These probable 
sotll'<.'es of discrepancy should 'be borne in mind when the results of 
Afzul, Afzal and TI'ought, l~ortel', and }{ea lire being discussed. 

VARIATION WITH EiWIHONMENT 

'1'he importance oT en\'iL'onmenhll fllc'tOl's in mote forlllation wns 
shown by the Yal'iation in the relative numbel' of' Illotes forllll'd by 
Hi vill:i(,tips when grown at S (Iitl'Pl'ent locations (Ioelltional effects) 
and in a different velll'S (seasonal etl'ects. whieh would be 111l'teoro­
logieal in natlU'e). ~ Highly signifieant differences were found in the 
mote content of samples representing different loeations and different 
yeal's (tables 2 and 4). In fact the amonnt of variance in the data 
nttributable to environmenbtl factOl's was greatel' than thar at ­
tributnble to varietal ones. For the data as a whole. loeational efl'eets 
wel'e mlldl more important thall seasonal ones ill theil' inflllCllce UpOIl 

tlH' fOl'lnatioll of small motes, while in thcellHe oT large motes seasollal 
eH'eds ex('cedt'd in. importall('l' those aSS()('iatl'd with place of gl'owth. 

The impol'tance oT seasonall'adol'S is further shown by the diti'er­
euel'sft'olll year to year at the same location. In the case of large 
motes thel'e is no t('Il(iel1(,Y for loeation rank to be the sallie from )'l'llI' • 

to year. In the ('lise or'sma II motes, howe vel'. seasonal fuC'tol's are 
apparently not so eti'ed;\'(' for thel'e is Sl)l1Ie slight tendell<.'y (sigllili-
Clint at the 5-p('I'('ent l('\'el) fOl' location rank to he about the same from 
yeal' to year. For exalllple. ~tillwatel', Okla .. rll1lked highest in sl1lall­
mote Pl:o(III('tion in all :3 y('al's. whill' Baton Ronge! La., mnked lowest. 
Stoneville, :Miss., tendl'C\ to be above the average. Othel' loeations 
such as Flol'ellee. R. C.. \\'el'e very ineonsistel\t (table 4). 

The results of the analysis uive definite illdicatiolls that tIt least 

some of the fudol'S respOIisible' Tor the formation of small motes are 

dift'prellt f!'Om thosp responsible for thefol'll1ation of large ones; it 

may be con('ludNl that \'IlI'iet)' is a gl'eall'l' faetor in small-mote than 

in hll'ge-ll1ote fOL'llIlltion and that se:lsollal factOrS are of gl'eatel' im­

portance in the formation of large than sma11 motes. 


Sillce the results of the analysis point so ('learl,Y to theimpodance 
of s('asol1al facto!'s in motl' forlllation. an attempt waS nmde to relate 
the yearly ditl'eL'plI('es ill motes fOl'l11ed at eaeh lo('ation 10 rainfall 
:lIld temperature difl'en'Il(,('s. The lal'g(' numbcr of motes produced 
at Stillwater, Okla.. in 10;3(; ('oulll be at tTii>utl'll to til(' extl'l'nw dl'Ollgllt 
of that year, but. consistent l'elatiollS with minfall 01' telllpemture 
at other l()l'ations could not be demonstmtec1. It is trlle. huwe\'er, 
that tIl(' diffl'rell~es betw('(>Il Yl'al's at anyone location in the p'cr('t'lltages 
of mot('s 1'01'111:'<1 wen' nnt YN'y hll'ge. :\'('t :"ome were larg(' enough to 
be l'onsic1er:ed stntisticnlly sigllifitant. The faill1l'e to pstablish (,Ol\­

sist(>nt l'elationsfol' t1wse diU'el'clH'es Inay result from:L failllre to ('on- • 
8i<l('l' som(> fndol's other than I'llillfall and !r.'1l1peratlll'e 01' from in­
('OI'l'C('t intel'(H'('l:ltion 01' u!:"c of the data. antilable. 
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TABLJo] 4.-Motes p1'od'llced at 8 location!? l;~1 f1 se'ries of each of 10 

• 
varieties of cotton ff'l'mon in ;] S-U('ccs8ive years 1 

------------------------------~~--------.------~-----

Motes produccd in I 
!indicated ),par 

Mote type and location Mean 

1935 
• 1"".11__1_93_7._1.___ ---------,,,,--------

Small 1II0tes;J ,Percent Percent, Percent Percellt
Florence. S, C __ .. ____ ._________________ i.5 8.2: 10..3 8.7 
Stone\'il1c, Miss________ .' ___ • _____ • 10..7 11. 8; 10..2 10.,9 
Marianna, Ark. (upland) __ .•••. " ••• ,.-1 n.O. 9.7 10.,3 9.7 
Marianna, Ark, (della) ____ •• " --------1, 9,9 n.3 8.1 9.8 
B~tonUotlge,l.a--.- .. ----._---- ... 6.0. 7,3 8.O.f 7.1
Stillwater,Okla. ___ • _. __ •.. __ ,_ .. __ ' 13.6 20..0. lO.~ 14.7 
COllCgH Station, Tcx .• ___ .' •. ___ , _ •. __ .' 10. 0. i 8. 1 9. 6 9. 2 
.Lubbock, Tcx..... ____ ...... __ ., ____ , 10..2; 9.6 8.6 9, " 

---'---1--­1'Iclln ____________________________ •• \ 9.11' 10.,8 9.4 9.9 
1I !======4======i~====== 

Largc motcs: ! 

• 

,Florence, S. C __....... ' ___ • ______ .1 ,1. 41! 3.0. 2. 4 3.2 
Stoncvillc, Miss_. _ .• _ I 2. 9 1. 9 3. 1 2. 6 
Marianna, Ark. (upland) ~' ::::=: =: ==::! "6 2, 7 3. 2 2, 8 
Marianna, Ark. (dcltal __ •• __ ._ •• __ -_I 2: 7 f 1,1 1.9 1.!) 
Baton Houge, I.a. " _ .' _. _, _, __ •.• _ 2. !) I 2. 3 5. 0. 3, 4 
Stillwater,Okla._•••. __ . __ ." .• __ .) 3.2 4.0. 5.0. 4.1 
College Station, Tex _•• _",' ___ • _ .. _ , 2, l\! 1. 4 4. 5 2. 8 
Lubbock,Tex. __ .•••_._,_. ___ .. l 2.3\ 1.6 1.21 1.7'____1___1___,·___ 

i\fean_·· __ • ___ "· __________ ~_· ___ "_·1 3·0.1 2.2 3.31 2.8 

I Xurnbcr of observatiolls on whieh lIlean values are based are as follows: 
Locations, 96: ycnr::;, 256; locution::; in diiTerellt, ycan,;, 32. Onc ob~€:rvat.ion is the 
percentage of either l'lIlall or lar!\e I1IOt.CIS ill a I,OOO-sced salllpic. 

SlIIuli /IIo/es Lllr(J" '/IIo/t.-5-:j}crc;r;---~ ~Ii'" i-:j;;rctni 
2 LCIL.~t signiliclu1t eli/Tl'reliCc uctwccn- lerel Itl'tl IeI'd 1<I'tl 

Year IIlcan$..... __ . ___ .. ______ • 0..25 0..33 0..11 O. 1-1 
Location meaus. ________ • _____ • .41 ,54 .18 .23 

• 

Ful'theL' evidence us to the effect of meteorological factors on Illote 
formation was obtained from a study of the ditl'crences in tlwpel'­
centage of motes in til(' set'<i ('otton of boll:,; -from successive days of 
t1owel'ing as shown by varieties !!,,'o\\)! at Stoneville, Miss., in 1937 
lind 193!) (special-planting samples. set II). An attempt was made 
to relate Illote-percentage tlitl'erenees to daily flllctuations in humidity, 
l'llinfall, llnd tempemture. 'Each year a re('ord was kept of the time 
lllld amOllnt. in geneml terlllS. of the min that fe1l on the plot. Wllel'8 
the cotton val'ieties were g.'owing. Data on Hit' exaet :unoullts of 
precipitation were fl'OIll the United tllate::; "rl"atitCI' Burcall I'ecol'lls. 
In a few instance::; the showel's that 'fell on the cotton plot: were of 
\'£'l'Y limitcd l'xtl'llt and so \\'el'o !lot in('ludl'd in the record fOl' the 
StonHille station. Tell1pl'l~atllre and humidity data are fOl' Green­
\'ille. )fiss., which is \'CI'y close to Stolllwille, )[iss.. and al'e :11::;0 taken 
from the rnited Staies'Veathel.' Bureau l·et'Ol'(ls. 'l'empemture in­
formation for the Stonc\'ille !3tatio!l was available only :forW39; since 

S":l:!\l5·~·-..n--~-3 
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this record COlTcspondcd VCL'y closely to tht, Gn'l'llville. L'e('(l1'(l, the 
cond itions 1\ t Ihn ]11W:~I' W('I'e IIS\'tl foL' both yca rs, 

Considl't"able \'n I'i ation in the' pel'('('!l tage 0 f motcs, pari i('ula l'Iy smilH 
ones. was fOll nd in bolls 1.'1'I>I'(·8('n Ii IIg 111(' (ill iIy seqllPnN' of blooms ( figs, 
4 and 5), TheL'e lire, hOWC\'CL', in cadi year ('('L'Iain penks, 1:I't'11(18, or 
p\,l'iods which a 1'('· I'ail'ly consistent fo!' all vIlI·ieU!"s. Some of the 
peaks coincide wit h (lllYS on wh iell thHe was I'a ill fa II and othcrs with 
tlilyS 01' p('I'iotis of extt·(,(lingly Itigh tempc-ratill·('. 

It is reasonably (,l'I'tain that !'ain dlll'illg thl' timc of pollination, and 
cnlll that fallinu shol'tlr thp!'l'lIft(·l', atl'\'ds lhl' nlllllb('I' of oVllles rc­
ceiving pollen fubes uy-illt('rl'l'ring eilhl'l' with pollen deposition on 
the stigmll 01' with polll'lI-tlllll' growth. The o\'III(,s fai I ing to I'l'eei ve 
pollen tubes \\'ollid dt·\'(·lop into sl11l1l1 motes. Unclcl' OI'(linlll'y condi­
tions at 1-'10IlP\'illp. )Ih;,;.. tilt' :::tigmatk slII'fu('c is rcecptivc and the. 
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OATE OF FLOWERING 

F'r(H'lm >.1..' ,I'I'I'('('lIt11~l'i; 01' small 11101 t'S in :>"I'd ('til tOil 1)I'ollll('('d (1'0111 slI('I".':'si\'(' 
(illyI'( llf: 1I0Wl'l'illg 1'[11' t hI' IIll'at1 :1I1!! ~ {'xt 1"'1I1(,S Ill' Ii \'a l'f"l·i"s p,'I'o\\'n at ~ioll"l'i Ill', 
~lIss.. illlD:n, t\l~l'lh(,I' with th!' 1II11xilllUIII daily 1I'III[lt'rallll'I.'S (fIW UI'I'I'II\'illl', 
Mi;';S,). I';lll'h \':lI'il'[nl oh~I'I'\'ati!ln hal"t'd on ::;alllpl"~ ranl;inl; ill 8i1'(' frOIll r, to 
HI bolls ('X('f'pt that illdii'atl'lI hy O. whit'll ('olltaill(',l nllly·l holl:;;, Xo means 
wpn' l'olllputl' il fol' .\lIgll~t: :;, I:ul' S('\'('\'al \'Ilril'iics (Jill not yil'hl SlIIlIpll's of 
Itt: It'ast :; h.,ll:;, Days 011 which min ((!II \)I'tweell H: 00 a, Ill, allll [0: 00 p, III, 
tIt). 'I'll(' tll11(' alltl all\Ollllt :lI:e as (ollowS: 

Amoullt 
Datt': 7';lIIt' (llll'/I) 

,rlll~' I.~ , _________ • ___ • ___.", I::!U+ O,I:!
.Tllly :!t) . __ ._._ ,_._ • _________• ___ H: OH-!!;:lO ,Ii7
July :!I.... • __ • _. __ .,.. __• ___ ._.•• ]:!:,I:>+ ,t,..
Juh' :!,. ___ • _____ • __ • !!:::O+ .::BJul)' ~IL__ • _____• • ______ _ s: Otl-I:!: 00 .1:; 
..,\u~. "'Lri______ S: -I:;::: 00 ,::0 
....\ug'.. U__________.... ___ ... ~. !I:CO+": 0:1;;++: 'IO::lO++, 

+. !tuin ot: ;.:11111'1' dlll':lUon, + h Hllin or :4ltort llllt'ati(lll Hilt! ill Ii III it t't1 :lI'(,H:;: 

• 


• 


• 

110 ,;tatiull ('"cul'd, 
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nnthers nre open from Ilbrjut 9 n. m. to 12 m., but artificinlpollbul­


• 
tiolls in the early afternoon following a miny 'or cold l11ol'lling' with 
pollen from bagged flowers are usually successfuLlu The hours bet wet'l~ 
:; ll. m. and 5 p. 1l1. were set as the extreme limits of tIll' time clut'ing 
which it was thought minfall mig-ht do material damage to pollen 
deposition and tube de\'('lopnll'llt. It is true that there al'e inconsisten­
cies in the data wlH'n the nU'ieti('S arc considered sepamtely, but, in 
genel'lll and espeellllly when the lIIeans for all vadeties lire consid­
ered. the bolls -for days on wl!ieh cOllsidt'l'able rain fell befor'e nooll had 
relatively mol'(,\ sma il motes tlra n bolls fOl' the days immediatel V pl'C­
ceding and immediately following (figs. 4 anel 5). The rain 011 some 
of the days apparl'ntly came too late in the day 01' was too light to 
interfere s('l'ionsly with pollen-tube de,·elopment. The rains of August 
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4 6 e 10 12 14 16 J8 20 22 24 26 28 3( 1 3 5 1 
~---------------------JULY--~--~~~----------~· ~AUGUST--J 

OATE OF FLOWERING 

/<'11.\'111:: ;-;.-P~r~l'ntilg(';,; of I'lIlulI IliOn's ill ""'t'll ('('Hon pruc.illCl'!l frolll slIcccs::;iyp 
days of IImn'l'llIg fOI' tIll' IIll'ulluml:! (oxtl't'Illl'S or Ij \'ul'i(,ti('S gl'o\\,11 at Stoneville, 
~Ilss., ill 1n;m, to~;t'tllpl' with lilt' lIltlXillllllll dHily' !('mlwl'atul'('S (fol' Gl'eeJ"'illl', 
Miss.). I~n('!l \"ul'ieta.l oh:;('I'\'utioll lJn;';I~<I Oil sHlilples l'Ilflg-ing in Size from 5 
to 112 0011;; PX('l'I)t thut [nd\('ntl'd h~' C. \l'hkh C(JlII,a[ne(1 only ;:l bolls. No mean!; 
were ('Ul\llll\tP(1 ful' days uill'r .\lI).rllst :!l). for 1 01' ilion' of the varieties did 
flot yipltl ';l1ll1pi('';; of at h'lIst ;; \)"lIs. Pn)'s on \'I'lI[(Oh rain fl'lI 0('[\\'('('11 ~: 00 
a. Ill. a Ill! ;;: no p. Ill. tlq. Thl' OUll' a 11<1 HIlHHIIH II 1'(' as follo\\'s: 

,I mOll'" 
l)all' : 'rim,.. IiI/I'll)

Jul,l' \I __ ._~. _____ .'w ________ _ l:! : 0(1- 1 : no : a : O(}-;i : 00 O. :!:1
.1 lIl~ )0___ _ ____ w •• ______ ... _ II :()O-I:!!!l!I: :::::0+ .OU.lilly:! L_____ _ _______ _ " : ::O-!l : 110 ;11 : O()+ .:U 
.IIIIS:!!', '_ •._., n: ::0-10 : 00; :!: 00;; : 00 . G1.Iuly:!-I. _______ _ 

11: :!O-J: 00++ 
.I\ll~· :!7_____ .________ • _____ ._ 

~: 1.1-;:;: 00++ ..\tlg. ~:______________ s: OO-ll: 00 .51 

• -;-,Ifll;ll "f_~hot't t111l'nLiulI. +;-, Hain 0[:<1101'\ !1ur:ttioll alit! illlililitPt! :l1't.':I:<: 
110 sWlioll 1'1'('01'(1. 

,. ()h"I'I'I'Hlioll:< h,\' .1. \\'. .:\"1'1'1)". !!1'11('Ii<'i,.t. fOI'III,'rl~' of Ihl' llil'i::iol1 of Cotll.n 
nnll Otll!'1' FIlIPI' ('wP" anti I Ji;:PII!'P;:, 
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5, 1937, and .;\ugnst 3, 1939, not only came dlll"ing the cl"itica1 period 
but wen' also Rldlicienth' heavy to have a m:II'ked infillellce on the 
111lll1ber Qf bolls s('t. For tilt' Hl'st dale It total of 1:3 bolls was set as 
('olllpart,a with IH~ 1'01' August,~ alld ~;3:>' for _\lIgllst 6, FOI' Aug-list a. 
1;\ bolls were s('t as compared with SO for August :3 and 4S for 
Augllst 4, 

F()]' the (TOP as a whole, it is probable that a large pel'cent-age of small 
motes in bollsholll rainy-day blooms if; of n'lalively littll' irllportalH'l', 
The amollnt of Bltl'ddingfor days 011 whieh a hell\'Y I':iill (ll'l'UI'S dlll'ing 
(h(' 1'01'1'110011 w()uklllslIally be:w l'xtl'll~in' that it lal'~c mote pl'odutl'ioll 
£01' 111<' l'plaliv(llv fl'w bolls 11Ialtll'NI wO\lld.lul\'e little,illfhlPIlCC 011 the 
totallllote l'()lll:eilt of the entire Cl'OP, 

The {f'11I p('['atu 1'(' of I'!ll' day on whith a f10Wf'I' blooms appelll'S ('0 
ha,\'e a \'('l'Y PI'OIlOIlIl('('(l pil\,('t 01\ t'he l'elati\'(~ nlllllbl'l' (If ovules which 
will form 1II01l'S, Tn In:", thel'p wPl'e fOUl' \'PI'y dpfillilp pl'l'iods se"PI',tl 
dllYs ill Il'n~{h. dul'ing l'aeh of whleh th01'P was an illl'I'l'ase ill lIlilximum 
daily tplnpcl'niu['('. tlw )lpak of whieh was followNl by a ~enel'al de­
l'rNl5e [;Jul." 11-~1. .July ~l-:W. Jill)' :W-AlIU:lI..;t ii. Hnd AUg'lIst 5-11; 
fig', .~), If !II(' b()ll~ I hal' dp\'plop('(\ 1'1'0111 f\owl'I'S that. blooll1l'd on 
rainy days an' 1,,·1'1: 0111 of ('()Il:iidl'l'atinll, thosp that ('olTPspond to the 
SC'(jUt'IH'(' of days ill l'a('h l)l'l'iod \('11(1 to show all inel'easp 01' a deel'pase 
in sllwll-IIIOi(' fOl'lIlatiolli'ollowillg ill ~l'II(,I'al the tl'lllpl'I'ahll'e tl'l'll(1. 

fn w:m tlH'l'(~ \\'('I'P ollly two ('lea I'ly (\l'tinl'd Iwriods ill whi(,1t thet'e 
Was a. l'allwl' gradlltd illl'I'pa:ip ill nlaXilllll1ll daily t:'Ill]wmtII I'C, 1'01' It 

f(\\\' dnys, t1w lWllk tl1l'tl hc·in!! ftllh)\\'l'd by II de('lilw (.Jllly 4-10 alld 
.JIII\' l()-~·L fiu:, ;.), II' tIl(' raill\' da\'..; 'lI'C' Ilot ('onsic1PI'(~d fill' val'iptit's 
sho;,' It il'PllII'ill ",lIl:tll·lIlOtC' pl:odll('tioll ('()tT(.'Spondilll! in I!eneml to 
tiw !l'IIlPPI'lltlll'C' tl'l'IHI dUl'ing tlH's(' two prl'iods, 

It is (ll'olmhl(, that til£' Illaxillllllll daily tempet.'aflU't's have a Illl\('il 
~r('at('I' infhl('!H'l' 011 till' )lpl'('Pllbtgl' of .;mall nlott's in a l'l.'OP of cotton 
thall dOl's I'aill whi('h falls dUI'ill!! till' ht'Ji\rs wlll'1l pollination ol'di­
llal'ily would takp »1;H'C', rot' high tC'llIPl'l'W\III'e'l :t!0Ill'. It! least fOI,the, 
pllI'tiellllll' ('oltoll \'al'iptips !!I'OWII ai' SIOl1l"'ilIl', )[jSR" intn!17 nnd 
I!l:~!l, \\"(>1'(' not found to bt' asso('iatl'd with (·xl'l'llsin· boll slll'dllill!!. 

It WaS 1I0t dl'1I101ll'(rall'd Ihnl' thl' l'l'llIti\'(' hlllllidity of (Ill' al'1lI0f'i­
1)11('1'(' (III mill-fl'l'l' days wa~ a fa('tor in till' fOl'malion'of slIlalllllo(:('S, 
• Th(' forlllatioll or I:;rgl' Ilwtesdid not app(~ar 10 bC' I'plated to ('olldi­
tiolls pl'('\':~ilillg Oil tlte day, of flow('rill!!, TI~is. of ('OIlI'Sl'. would Ilt' 
l'X(l('('I('(1. "IIH'P Ih(' d(',!,(TN' of dpwloplIJ(>nl ntt:iIIlNl hy t'lwse HtTII('/'lIl'eS 
would. indi('atl' that th('il' fOl'llllli ion waR IIII!' !o nIl' dl\'d of f:ldOl'S 
OI)('I'aling a rtf'r l'ollsidl'I'ablp :wetl dpn'loplIH'llt had illk('11 plll(,C, 

DlItli frolll thl' Slll'l'i:t1-pllllltin!! samplps, "pt I.I. \\'('I'e flll'thel' t'xam­
illl'd to IIs('('ltnill Wl\l'tIWI' a !"('as()lIal (1'l'11(1 ill mo!1' fOl'llIatiOIl l'ollld 
be (lstllblishNI. 'xo ('()IlSililPllt dill'(,I't'IH'PS \\'(>1'1' ObH('l'\'l'd in tIl(' RIII:dl­
lIIoll' ('ol\tl'nt 1'1' 1)OIls rl'l)l'l'sl'llI.in,U: ('arIy. 11Ii(ldll'. all(] lall' parts of th,. 
bloomill~ lwl'iod, JnW;\, thl'l'(' WIIS a slight \(,lIdl'IIC), f(H' 11ll' bolls 
frolll ('ill'l\, and lail' bioOlllS to :;!tow lIIorl' smallmo!es than t'!tOHl' from 
th(' Illidst'~IS()n bloo\l1s, Nn sllell tC'ndNI(,\' was shown in w:m, ~Olll\' 
telH\l'IH'Y was showl\ fOl' Ial'!!t' mOil'S n(ii dill' 10 insp(,(, illjlll'y 10 1)(> 
pl'odll('pcI ill ilH'J'('lIsing nil III h!'I';'; liS t h(' ;.;('a:"on pl'ogl'PS:-;Nl. Thl'I'l' WPJ'(' 
il1('on..;is(c'IWif':-. \W \\"('\'1.' r, (hl' bolls fl'om eHd\' blooms of a ft'w of t11l' 
"aI'iNh's (I1;mltH'illg I'l'lntin')Y mon' llll'g(" motes t'lWII h(>lIs fl'om 
III id;';I'HSOII bloollls, 
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In considering It sensonal trend in the production of lllrge motes 
the possih!c inclusion of those due to inse('t iVljury must be taken into 
l'onsi(1el'ation, At Stone\'ille. Miss,. it was observed that inW37 and 
l!)!W the damage due to boll-sucking insect:'; became very evident Itt 
about til(' lll'ginning of th(> last thil'(l of the flow(>ring period 11Ild in­
('I'eased In; tIll' :iem;Ol1 progl'(~ssed, If motesfol.'lIled as a result of this 
injury are il1eludt'd in It mot(> (,Oll.nt, the inerea"e in large-mote for111ll­
tion towal'(j the pnd of the s(>aSOl1 I)('('olllr':; \'pry prOnOlllH.'l'(l. 

Othel' ilH'psti<ratoI'S han' I'pt(wniz(>cl the (rreat infltll'nce of environ­
mental fadol'l; O~I 1l10tl' fOl'l1latio~i 01.' the ':jetting of seed, Their studies 
11II\'p IW(>1l ('OIH'(',I'lll'(l iii tilt:' I~H~ill with, \'I~riation from ~'el,Il' to year or 
thl'Ollghout a g-I\'l>ll y(>al' (dtfl(>r('llt plckl11gs) for nlrlette::, grown at 
the SII111e locatton. 

Yeal'-to-yt'al' \'ttl'iations w(>re dpI1l011strnted. sometimes to a very 
lIIHI'kNl degn·C'. by .\ fzal (/), Afzal and Tl'ought un, Kearney (mean 
p('rl'('ntn~(' of (lntle's f(>ltilized pel' boll for Pimil cotton (8», Porter 
(Iii). lLud nell (17). 

Val'iutiom: in tIl!.' mote ('ontent of difi'erent pickings have also been 
obsC'rrNI. POl'tel' {Ji') fOllnd for ~ Ollt of 3 yeurs an o\'el'-aU tendency 
for lllOlp pI'odlll'! ion to im'l'pa:-:e 1'1'0111 ('uriy to lute pickings and the 
1'('\'(>\':;(' ('011(1 it ion ill till' t hil'(I \'t'a I', Tht' di tl'erenees between picki n!!S 
W('I'P \'Pl'y small. howl'\'('I', )f!)I'PO\'('\', the \'al'ieties did not behu\'e co~­
Si:.tPlItly, Aha I tllId TI'Oll~ht (.2), working with Punjab-American 
('otton, found for thl'pe \'nl'il'tit's ~J'o\\'n in ~ years a marked and COll­

;;i~tl'nt telldC'\1t'y for moll' fOl'lI1ntion to de('l'l'ase from early to late 
pit'kill~S, A silllilal' tl'pm!. thou!!;h bas(>(l on blooming period, was 
;;ho"'l1 by EalOlI (ii) for _\('ala and Pima (,Oltoll:;, Afzal (1), working 
on Punjub·J)('si ('oltons ('ollt'('ted in five pickings, found a gl'eater 
n\lmber of motl'::; in both eady and late pickll1gs than in the midseason 
01ll'S, 

It lIlU"t bl' borne in mind that the obsen'ations of Porter (15) were 
lllHlollbtl·dly bnst'tl On the O('(,lll'I'('\H'e of both large and small motes 
nnd it is n'ry likl>ly that thosl' of Upn (1'7), .•\.fzal (1), and .Afzal and 
TI'Qll~llt t.!) "'el'p also, COnSt'qllelltly the yal'iations in mote content 
of bolls fl'Olll difl't'l'ellt portio!l:; of the blooming period reported by 
thl'st: i ll\'l'!-;tigtltOl'S a \'l' not ;;triedy ('om pa I'll bl(> WI th thos(> dl'scribed 
lW!'Plll fOl' I:ll'gt' IIlld :illlall 1110t1'S Wk('ll :;l'pnl'lltely, Ne\'ertheless, a 
{'olllpul'isOIl of tilt' 1'(\liltitS of all il1\'('srigators would warrant the COll­

elusion that although th('I'p ma," b(' 1\11 inherent tendency for mid­
:-PIISOll bloOlll:i to jll'OdlH'l' holls with f(>w(,I' moteR. than those of early or 
lar!' bloOlllH, !"Ill'h II ll'('nd is \'l'I'~' likely to be modified. probably by the 
llH,'t(lorolo!!i!'nl ('OlHlitiolls IH'P\·lIilil.lg dllring the pedods of flowering 
a nd boll de\,plopl11l·nt, 

VAHIATIO;\' WITH POSITIO;\, 1:-; LOCK 

It WIIS thought that rhC' impol'tanc'C' of the ell'e('t of position in the 
lot'k II pon lllOll' fOl'llla t iOIl could best: be estnbliBhed by considering 
;o,ppal'u(('ly \()('k:-: of dill'PI'(l1ll sizC's aud more content. Preyious investi­
gatol'S lw'd llladp no sll('h ,!!l'ollpin.l!s, 

[.'01' till' ';HkP ol~ (,\;Il.'ii \. it "hOllld hi' I'p:-:tnil'd hel'(l that for this studv 
Ill(' \'n.1m',; l'Pl)l'('~(,lltill~ 't11(' di:-tl'ibmioll of IlIO(('S thl'onghout the locks 
fin' 1Ia,;('([ on rltt> 1I111llbPI' of lllOtl''; ()~'('lll'l'ing at ('neh of rhp different 
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positions in relation to the totul Hllmber of motes found ill the lock-size 
sample. 

:Mote positions in the lock wen' detenninecl for all cotton studied 
except the spinning t('st sel'ies and five of the varieties included in tIll' 
spec-luI-planting sanl.o/es, set 1. In presenting gmphicully t.he infor­
mation derin'dfl'Om'this litudy it was n('('('s5al'y to s('lect those vllrie­
ties that were eith(,I' most l'('pI'esentati\'e 01' that illllstmted the varhL­
bility encountered and fl'OI~1 whieh samples of adequllte size (at: h'nsl 
100 motes) had been obtained, 

The dlltu n'pn's('nting the l'ellltin~ number of motes found at the 
di1f('I'(.'nt positions thl'oughout 1I lo('k fOl' the different subslImplt's lit:(' 

not entil'()l\' ('onsistent. XevcI,theless. tlwy do show eel'tain general 
trends i nd it'll t: ing thaI: w11l'i11l'r a gi \'en ovule will de\'elop into II mature 
seed dep('IHls toa ('onsidel'abl(· d('gl'ee upon the position it occupies on 
the placenta lind til(' nlllllbt'l' of ovules in the ('(upe\. 

Loeks with ollly one sllIall 1Il01(' sho\\'NI Oil thl' whole II genl'J':t1 
tcndel1ey Jot' the lIloh' pt.·n'entag('s fot' the middle positions to be 
sllIaller than those fol' the basal lind tip positions (fig, 6). For most 
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PERCENTAGE OF MOTES 

).'I\;em; (i,--lli:::t:rilllltiol1 of :mmll 111 0 ii's that U(,,'UlTt'll 1 tn 1\ Illek ill 7-,8-, \J-, anll 
UH'\'UI;' lo('k>1 (If \'lIriu\I:'; \'nripti!':'; tl!'i :;huII".l\ hr!!!) liu:k-size sillI1pl('!:i, .1. Grown 
:n Htonp\'i1Il', .\lis,;" illlU:ri (::p"t'lal-planting :,;nIII [)li'::, spt I) : It, 101111 ror:': h.('a­
tiOlI::, HUIlP:;\'i1I,\ ~, (,,, nal/III HOII~(', I,a" an!lLllhho('I" ~I't'x,. lH:\7 (r(')!ion:tl 
\-III'I\'t)' samples J. :\IIII1I11.'r of nlIlIP:; ill l'a('h lo('k-siz(! "lI 111111(' ra IIg,'d froll1 lOa to 
111:1, \\'itlt U:! 1)('r('('nt of the S,III1I\\('" ('oll!ainill)! :!I){) or mlH'!, IIIOlpS, 1'('\"('Plllagl.' 
\'nhws (UI' til\' dill"PI'PII( po:::iI iOl):'; art:' IIm'!'!1 on ! lit' IItllllh"I' of 111(jI('S o('l'IIl"l'ing 
lit Nlrh position ill rl'latiun 10 total IIl11l1ilPr of motes ill tlH' :';11111111,', SI'IIIII'Il('(! 
of hnrs intlh'lItt's positions froll1 av\'x. 10 base, 
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of the varieties studied thepercentllge of motes Itt. the tip and basal 
positions were about the same or the basal one was somewha t· the larger.
A few varieties, howe"el', notably among them being Del fos 4 and 
Stoneville 5, showed some tendency :for the highest percentage of 
motes to occur at tip positions (fig. 7). 

How('ver, there Ilreindications that the bas;ally located ovules It1'e 
undel' certain conditions much less apt to mature into seeds than the 
ovules at othet, positions. ..:\S the size of the lock inc)'{'IIHl'd. the per­
centage of motes at the basal positi()n~ aB compared with tip positIOns 

7-0VULE 8-0VULE 9-0VlJLE 
LOCKS LOCKS LOCKS 

(I) 

>0 
~ ... 
... ..J 

a::-'"0 

> 
~ 

t 
(I) 

o 

~{Ao.. 
~ 0 
~ 
III 

20 30 40 0 10 20 30 30 
PERCENTAGE OF MOTES 

)o'ItH'lCg. 7,-lHstrihlltion of :)1111111 lIIott'S that occurrt'\l 1 to II 10l'k In 7-, S-, ullIl 0­
0\'\111.' lo('ks of lJelf\IS -l lind Swnp\'lllc 5 11$ shown h~' 1;:1 ilJ('k-size SUIIIIII1'8, ,I-C, 
StollcYi11e-gl'owlI SlIlIIllll'S: A, Special-pllllltlng' SlIllll'll'S, :';('t 1; IJ, SIJI'\'ial-jJllllltillg' 
$:llllplt's, sl't 11,10:17; e, spet'ial-IJlllutlnl,! :';alliples, s{'t II, HI:!!), D, 'l'oinl fol' a 
lot'ations, Sta tl':,;\'i1 1\', N, C.. Bilton Hong", La" lind Lllbbo(:k, Tl'x,. 111::7 (I'l'­
giollui \'urll'ty l;ampil'l;), Nnlllbt'r or IIloll'S in Plll'll IlJl'I.-sizp Hampil' 1'III1/;l'lI 
il'om l-l0 to 1,1-11. l'!'rl'l'lIt11;!c \'lllllCS for the dllrcl'l'lIt positiolls IIrc bused 011 
the IIIlmber o[ motl'S ol'l'nrring 1I!. ('111'11 IJositiol1 III I'plll Ih'lI to tot III II II III hl'l' 
o! mott's ill th(' iiUlIlpi", S('IllICIICe of bars imliclltl's \lO:';i\iOllii fl'om lI[11!X to base, 

also tellc1~c1 to i)\Cl'e:~SC, (fig, 6). Apparently the ('hanC('s that the bas:ll 
ovulecl wIll mature mto seeds become less us the number of ovules III 
the carpel become:; lar"e1', 

FlIL'thcr1l10rc, as the I~umber of motes fOl'llied pel' lock increased from 
one to two and so iOlth, the additional motes tended to occupy the 
basal positions I'athel' than to follow tIl(' g('IWI'aI patterns shown when 
only one mote per lock waS fOl'med (fig, S). 

Some varil'ties showed 1111 l'x('(vtionallyl:igh pel'cl'ntage of small 
motes at the third position il'om the lms('. that is. tilt' lifth position in 
;t SHell-o"ule lo('k. th(' sixth in an eight-ontle loek. and so forth (fig. 6). 
These highpl·l't'(·ntagl':- al'(' d\l('. in a \'PI'ylnl'gl' HlPa:-lIl'(' to the Ol'Cll/,­

l'elH'e of "di:;{'onneded lIIotl'S." A::; Wit:; pointl'ti out 011 pilge 8, al­
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though these. motes have beell 00sc1'\'('(1 to Ot'ClIl' at II II positiolls, tht:'y 
urt:'· lilOst :fl'equently located at the third position il'om the base 
(table 5), 

Lal'ge. motes not dllt:' to insect injury mn)' occllr at nny position in 
the lock, but they tended to be ('onCt'ntl'ntccl at the tip IlIH1 basal posi­
tions, This was true l'l'gal'dll'!'s or til(' sizt' oJ tht' IOl'k 01' tilt, 1111111\)(>1' 
of lal'gc motes pI'l'sent (Ii .. , D), :So stl'iking \'Hril'fal difl'el'l'nel's in 
distribution wen~ ob3et'\'('(I, eXC'llpf in 01\(' :il't of ~I('xi('an Big Boll 

7-0VULE 8-0VULf: 9-0VULE IO-OVULE
LOCKS LOCKS LOCKS LOCKS 
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~~lGt'ltt; S.-Distrilllltioll (If small 1110(('8 that o('curn'!l 1, 2, a, 1111(1 .. \'0 1\ 10('1\ III 
i" S·, ;)-, lind ]0'0\'1111' 10l'1\" a;:; ~ho\\,11 hr:n ICl('k·~i:((', Illllli'-IHllllhl'I' HIIIII\III'I': 
.:1, 'l'otn\ ot 12 \'llrielil'$ /.(r(J\\'1l at :-;tolll'l'illl', ~1i"H.,\!I::i (;;\II'(·ial-\lllIlIlill)..: 1'1I1ll­
pies, S('t I); JI, tolni of iii "uriC'li!':; gl'\I\\,lI lit :: IOClilioll;;, :-;tal(';;\'ill(" N. I'.. 
BlltOIl UOIIg(', Ln" Hlld LuhhO<'I\, Tl'x., W::i (1'('giOIlIlI Ylll'il'ly "IIIl1\1li':{), XIIIII­
bpI' of 1I11lt(':"; ill ('uell ioel\·slzl' sillllple I'illlg('t! fl'olll l:;:.! 10 n,Ha, wil h ;;:; 11I'I'I'Pllt 
of till' SIIIIlIlIl'S eOllllllllillg 1,000 or IIlt)I'P IIHItI'S, 1'1'1'('1'111 II/.(I' "II hWH JIJI' t iI\' dim'I" 
('III Ilo>.itiolls Un' bll:;;pc! (Ill lilt' 1I111111J1'r of IIIOtl'S (lceul'I'iug nt ('aeh \lo:-;itioll III 
rl'll1tloll to till' totnl 1I111UlJ\'1' of IlltJ(PH ill tilt' HUlIIlllp, SPlllll'lIel! tit' 1m!':> iliUlclltl's 
positiolls from 1I\ll'S iI' ha;,:(', 

Slilllpies. In this lot of !'alllpit's tht' lal'g'(' IllOt('S O('('uIT('(lin mUl'h 
gl'catel' numbl'l's at tip l'uthpl' than at hH!"al positions, 

The fact that moil'S tpnd to be 11101'(' IlUl1lel'OUS at certain positions 
than at othet's has b(,('ll Ob:;('ITNI by othel' inve5tigatol's. Porter (15) 
and Rea (16) .l'l'pOltl'd n tpud('llcy fOl' till' lltlllllwl' of lIlott'):; 1'01,'1\1('\1 al 
th(' diiT('rent position:; in a lot'k to i.ll(,l'ease from tip to base, The 
observations of .\.fzal (1) and .Hzal and Tt'onght: (.!) al'e more in 
line with tho:;(' pl'(';;('n(('(1 itl thi!' l'l'pOI't. lIanH'ly. 1hat thpI'p at'(, 'OIllP­

what 10wer percentages for the middle than for the basal positions 
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• 


• 
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tlnd thnt in cet'tain samplcs the tip onllcs may forl11 motes about as 

• 
i'l'Ntl1l'IIf1y n:; do the ba:;al Olll':; alld in fact in sOllle instances with 
gl'cutl'l' fl'l'quellcy, 
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LOCKS 
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• 

FICllTUE O,-l>isll'ihllliOIl or tHl'g~' Ilwtes llmt ()('C\lI'I'('til H1ul :! or lIlore to n lock in 
7-, ~-, [l-, Hnti lij-u\'IIJp hll'k,; as showll hy 10 lock-size, 1II0te-l1l1l11bel' !:!lllllples: 
.1, Total Ilf I:! \'HI'il'1 ips grllwn at SlliIlP\'illl', )IiSS" lna7 (Sllt~l'iu\-p\untillg 
slllnph',;, SI.'t: I) ; 11, totHI (It':1 \'IlI'li'th's growll at !I\ocu!loIlS, Statl'S\'i1lc, N, C" 
lIatoll Hllllg(', LI" UllIl Lllhh"ck, Tex" l11:H (l'(tgiollal va I'lpty SHIIIIlIl's), Nil III­
1"'1' of IHOII'S III 1':1('11 s:tIlI[)ip rungI'd 1'1'0111 11;:; III ;:;·17, p('I'c('ntugp YUhl('S fol' 
011' dllrl'I'Pllt po:,;itiolls HI'I' lJ:I~l'il Oil till' lIumhl'1' of IIlOtps O('cUI'l'illg at ltach 
posltloll ill I'l'lution 10 tuml nUlllbel~ of 1Il0ll'S ill lhe sall11lle, Seqllence of bars 
jlldkHU'S positlvlIs (1'\J1Il IlIWX to bai:il', 

TABU; O,-/)i81 rioution of (/i,~('OnJl(>('!f!d motes in 7-, 8-, lJ-, (lJl(l.10-oIJuZe 
/r)('/.-'" ill II'/tir'll olll!lJIoI/u'li mol(' O('('ul'l'rei /01' tll(' total 0/8 8el'ie8/01' 
('((cit of /Ii /'(tl'hti/8 of ('011011 g"OIl'/t at;! locatioll.'! in19J7 1 

Dif;lribution of di~conllr('tNI 
11101(';,; ill locks of indil'ntcd size 

Position in iock 

7-ovule S-ovuh O-oyule 10-ovule I__.~._1­

PerCl'llt IPercellt IP('I'cw/ Percent 

~-'--'----=~~:::::::::~::::::=:::=:::=:::' I?: ~! g I 8, '\ g
I _ _.".. ., ,. _••• ___ ••• __ 17, (j ,. 1..\ . S. 0 
• (·'1-- 0,,1 .,,,. "0 
;~ -.. ,~ .::::: ::=: ~:: 'i) I! S7: 0 i 8::I! 8: 1 
7 _.... __ . __ •••. __ '. 0 I 1. 0: 87,!) IS, 3 I.· 

S.. • - ______ i____ __ 1. 0 , .2· 70, (i 

Ia... __ ~: _-:::~::::==.I':=:=::=:.:=:==::;---~---l b'O 
1 _ f 

..." ---~---~ 

• 

t Lorks \'XILllIilll'd tOtt\lpcI 51.200, Tolnl IlUmbpl' of di;':('ol1lwdrd llIotps for 


cnrll "ilt' of lod. was ns r\lIl()II'~: i·o\'lll(' lo('ks, 1i Illoll';':; S-untl(· lu\'k", 20i lIlot('S; 

9-onll(' lork.:;, .31::1 1110(('''; and 10-unll(' lork", Wi mote", 
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These obsel'\'ations of Afza1 (1), Afznl and Tl'onght (f3), Porter 
(15), a1ld Rea (10) are not stl'ict1y comparnble with those presented 
herein for the procedures :1'o11owe<1 bv these four investigators iu 
obtaining and presenting their positiOll data nre very different fl'om 
those employed by the author. They did not classify the locks as 
to size 01' as to the number of motes they possessed. They did not 
consider' mote types sepal"ately und undoubtedly included in some 
instances the basally loeatecl false motes (13). Moreoyer, Rell. gl'onped 
together eHeh pail' of seeds down the lock aftet· considering the apical 
se€'d separately. 

These cliffp!'ences .in technique could account in some llIeasure for 
the Jack of agreement between the position ;.lata presl'nted herein and 
that of Pm'teL' (15) and Rell (Un. but the J.!eneral agreemellt' with the 
ref Hilts of ~\.fzal (1) and Afzal and Tl'l)Llght (2) is then sOl1ll.'whnt 
difficult to ('xplnin. ,,'ht'll lo('ks with ditl'et'('nt \Il1l11bers of seeds are 
gt'ollpecl with bases coillciding tiS apparently clone by Afzal (1), AfzllI 
and 'l'I'Ollght (3). and Porter (L't)) and with tips coinciding as ap­
parently dOIH' by RN\ (1fJ) tht' mote percentages for the different 
positions wOlllclllOt bt' comparable with those for 7-,8-,0-, and 10-ovlIle 
locks tllhll sepal'lIh,ly. Failure. to consider lal"ge and sl1lnllmotes sep­
:uately would probably haye 110 murked cifed on the data beellllse of 
the general sil1lilal'ity in dist!'ibution patterns. Grollping of all10cks, 
however, I't'gardlt·ss of tlll' IItllnbel' of motes in the lock would result 
ill basal positions having the highest mote percentages, for it, has been 
shown thut with an innease ill the numbel' of motes pel' lock there is 
ani ncn'ase in the lwrC'entage of motes located at t.he basal positions 
(fig. S). The inclusion of false lllotes ,,"Quill I'esnlt in a c1ispl'opor­
tionutely hu'ge mote percentage 1lir the basal position, especially for 
a variety which pl'oc1l1ced false motes in considerable numbers, (lnd 
undonbtedly accounts for the large number of motes "'hich Porter (15) 
reported as occurring at this position. 

VARIATION WITH LOCK SIZE 

III the study of variation with lock size only small motes were ('011­

sielerI'd, sin('e too few large motes were produced to form samples of 
adequII t(> size. 

Two ditfer(>nt kinds of data wCI'e Ilsed to compare the mote-forming 
tendeneiN:; of locks of diff(>l'ent sizes: (1) The percentages of motes 
and (:2) the pel'centages of locks with no motes. Unfortnnate1y the 
lock-size samples '1'01' each variety studied "-ere not of eqllal' size. 
~rote-perct'ntage data based on sueh sampll's admittedly are of doubt­
ful value. :Sot only are the lock-size samples of unequal size, but 
the ditfel'eoceS in nmnbt'r of seeds per lock introduces a fuetol' 'which 
rendel's the mote-percentage values obtained somewhat (liflicul! to 
intel'IH'et. For examI)le: 50 percent Illotes represents 4: motes in t.he 
case of an ~-o\"1I1e 10e~, but;> IIl0tt'S ill t ht' ea:w of a 1O-oY111e lock; or 
1 mote in a lock equals H.~ percent motes for a i-ovule loek hilt ]() 
pereellt motes fOI" a 10-ovule lock. Notwithstanding these cliflienlties 
i>resented by the lock-size samples. it was thought that the data c1eL"ivecl 
.from them might. be of such a nature that there would be no qnestion 
as to their proper interpretation. 

The pereentnges of 10el\s with no motes, on the other hanel. are not 
entirely satisi'ac\Ot"j' data, since they are not based on the actual l1nlll ­
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bel' of motes present. and thus do not give complete information re­
gUI'ding the mote-forming tendencies of a pal'ticulal' sample. 

The pet'centllges of motes in -7-, 8-, !)-, and 10-0\'nle lo('\{s were cal­
culated fOl' only It portion of the spechtl-pltlllting sumples lind the 
1087 I~egionlll \'addy samples. The percentages of 7-, S-, 0-, and 10­
ovule locks with nO slIlall motes werc calculated for these sllme selected 
samples. 

The 1lI0tl'-pcl'('('l1tnge data were ver)' unsatisfndol'Y. Tlw spedal­
planting Saml?les showed no ('~nsisten.t relation. betwe£'n lock size and 
pl'oductJon 01: slllall 1lI0tes. 'till! regIOnal \,1l1'1(~ty samples, how(!vcl', 
:,;ho\\'('d II I'llthl'1' l·ol\sh.;tent tend('IH:y for th(· lH'odliction of small motes 
10 ilH'I'easp with all intrem;e in the HUllIber 01' 0\'\l1£'8 per lock (table 
(j). ThL-n' i:,; no obviolls l·xplanatioll fOL' thi~ diHcL·epnne.y between t.he 
l \\'0 sets of (lata. It is pl!dsiblc. h O\\'£' \'£'1.', that the L'egionlll varieLy 
stllllple:,;, bel'allse they contained J'l·lnth·ely i't'w moteH wern capablo of 
bL'inging out It tL'end which the special-planting samples, liccltuse they 
COil ta in~'d ll101'e motes. eonId nOI: c1t'll\onst I'll te. 

Duta I'epl'esenting tIll' pet:eentage!5 of lo('!;::; with no smalllIlotes were 
"(,L'y ~Ollslstent, showing, with but few ex('eptions, p, decrease in the 
p.('L'('('lltaWH of lol'ks wlth no small .l\"Iot('s IIH the si1JC Ot the lock in­
l'reused ~ table 7) . 

In Hpite of the lack of cOllsistency UiICl even questionable value of 
the motc-percentage data, the Vl'L'y great consisteney of the data rep­
resenting the percentage of lock::; with no motes would justify the 
con('\nslon that as th!' nllmbel' of the ovules in It cal'pl'l increases, the 
gn'ut('l' is the possibility that one or more of them will fail to ripen 
into matlll'e seeds. 

'I'.\B1,I·: (j.-Small mote8 produced lit tlie '7-, 8-, 0-, and 10-ov'llle lock8 of 
4- va)'ieties grown at ;2 location.'] in 10S7 1 

_. 
Motes pr()sent in locks Of 

indicated size 
Location and variety 

7-ovulc 8-ovule 9-0\'\lle 10-ovule 

State/H'ille, X. C.; 1)('CCCTlt Percent Pcrccnt PercentAcala (Hogcrs) ~ _______ ~_ ~______ ~ ____ " 7.1 8. 0 8. 8Deltapine 1L ________________________ -------­
3. 9 3.5Hulf and HaIL _______________________ '1. 5 -------­

6.7 7.1 8.8Mexictln l3ig BoIL ___ ~________________ '1. 9 4. 0 4.8 - .. ------
Lubbock, Tex.: Aculn (Rol-lers) _______________________ 7.1 8.8 10.8Deltapine 11 _________________________ -------­

3. 9 4. 5 7. 0Half und HI1If. _______________________ -------­
6.5 o - 10.2.0 7. 5Mexican13ig BoIL ____________________ 4.8 5.4 6. 2 

I Each vulue is based on a lock-I';ize sample with at least 1,000 scrds except that 
for the 10-o\'ule locks of Half and Half at State:wille, N. C., which contained 
onlv 860 l'ecds. '1'0 tal llullIber of locks examined for each variety at each loca­
tion, 1,600 (100 locks for ,1- and 5-lock bolls of S replications); lock-size samples 
ranged froUl 1-19 to 950 locks cneh. 
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'l'AlILI~ 7.-1-, 8-, 9-, and 10-ov'IlZe locks 'with no small motes, pl'odwed 
by varieties of cotton g1'own at 3 locations in 1931 1 

Loeks of indicated size with no 
slllall motes •

Location and variety 

~-ovule Is-ovule 9-ovule j lO-ovule 
-------------:1- . 

Stoneville, Miss.: 2 ~ Percent Percent Percent. I Percent
Acala (Rogers) _____________________ . '16.1 42.7 3S.9 _______ _ 
Acala (Slick-Seedcd). _______________ . 40.5 33.1 2S. ,1- _______ _ 
Arkansas 17_________________________ . 53.4 50.6 44.7 _______ _ 
Cleveland (Wanllamakcr) ______________ 50.S 49.4 46.6 _____ . __ 
Cook 912 _________________ .__________ 60.3 52. S 50. <I 47.4 
Dclfos (Missdel) 4 ____ •. ______________ 49. {j 45.8 50. S _______ _ 
Deltapine 1l_~ ________ ... __ .. ________ (i(j, 5 64.6 62.3 .. _____ _ 
Dixie Triumph 759.___________________ 66.1 63.8 60.7 _______ _
Farm Helief 2 __________ - ____________ . 51. 0 47.9 45. S ___ .... _ 
Half and HalL_______________________ 41. S 40.8 38.2 33.0 
Mexical). Big BolL _____ • _____ • ____ .__ 72. S 57.8 61.0 ._ .... __ 
Qualla_____________ • ______ .. _________ . ___ .___ '.S.5 48.5 41. 7 
Rowden ~10-20SS___• ______ .___________ 64.0 5'7.6 57. S __ . ____ _ 
Startex 619_________________________ .. __ •• _ 50.5 52. S 46.6 
Stoneville 5.- _____________ . ___ .______ 58. 5 55.2 51. 7 _______ _ 
Triumph (Oklahoma) 44. _______ -______ 00.1 5S. ,l 50 1 ______ __ 
Wilds 5______________________________ '1-3.1 43.2 42.0 ___ . ___ _ 

St.atesville, N. C.: 3 
Acala (Rogers) __.____ ._ __ _ _ _ ___ __ _ _ ___ 01. 6 51. 3 44. 1 

Deltapine 11 ___ ._____________________ 77.6 75. () 65.5 

Half and HalL ______________ .________ _______ 60.4 52.0 
 40. 1 
Mexican Big BoIL.___________________ 70.5 72.0 65.4 

JJubbock, Tex.: 3 
Acala (Rogers)_______________________ 60.2 48.8 30. S ________ 
Deltapine 11 __________ .______________ 70. S 70.7 54. 1 _______ _ • 
Half and HalL ___________ .. __________ 64.4 59.2 53. 7 41. 7 
Mexican Big 1301L ___ ... ______ .. ______ 71. 2 65.2 55.6 , ______ __ 

------------------------------~----~----~ 
1 Each value is based 011 san pies of at least, 100 locks. Total number of locks 

examined for each variety ranged from 1,441 to 2,72S. 
2 Special-planting samples, set I. 
3 Regiollal \'ariety samples. 

VARIATION WITH NUMBER OF LOCKS PER BOI.L 

The mote-forminO' tendencies of four- and five-lock bolls were eom­
pared by using botil the percent.ages of motes formed and the per­
centages of locks with no motes. This iuformation was obtained for 
the special-planting samples, set I~ and for the 1937 regional variety 
samples. 'fhe fOllr- and five-loc'k boll samples for allY one of the 
Yllrieties included in the special-planting samples, set I, were not of 
uniform size. It is realized that percentage data based Oil such sam­
ples are not strictly comparable. The percentage values 'will be in­
fluenced to some degree by the number of items involved. For ex­
ample: two locks without motes comprise 50 percent of a four-lock 
boll, but only 40 percent of a five-lock one; and, assuming eight seeds 
to a lock, four motes in a boll give a mote percentage of 12.5 for a 
four-lock boll, but only 10.0 percent for a five-lock one. Nevertheless, • 
the data derived fr0111 these samples are presented ill this discussion 
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since they show the same general tIi tl'el'cnces as the samples of uniforlll 

• 

size represcntil1fT the H)3i regional variety investigations, 


Both sets of &lmples showed a fairly consistent tendency lor fivc­

lock bolls to have rela.l'ivcly m01'O small motes and relatively fewer 

locks 'with no motes t.han fOllr-Iock bolls, except for the vllrieties 
grown at Lubbock, '.L'l'x, (tables 8 and !J), In fact, the three .locations 
s(lleeted :from the 1937 regional ":II'jety investigatiOlls showed a pro­
ll'I'(lsHive deCL'easc in th(, c1ifl'l'l'en('e b(,tween TOUl'- and five-1ock bolls, in 
bl/th the pel'eeni:ago of motes and of lo('ks with no slllaH Illott'S (table,s 
8 and. !J), Statesville, N, C" showing the greatest dill'Pl'encc alld Lub­
bock, Tex" little 01' .110 dill'Pl'l'nce :/'01' the varieties tnlwll as It whole, 
Xo attelllpt. is Illa(ll' hel'('ill t·o pxplain this illtOllsistent b(lhu\'.iol' othcl' 
Lhall to suggl'S!: that though then! may be, ulld('l' cedain conditions, 
till inIH."'('llt tl'Il(l('Ilt'y 1'01' lIloh.~ fOl'lllation to take place with gt'cater 
:frequellcy ill fi\'c- thall ill foul'-lock bolls, the pxtl'llt to whieh tlw dif­
fN'('Ill'O actually Ot'('UI'S Illlly bt, 1'1'Iat(ld to the I1lllnill'l.' of fh'c-Iock 
bolls PI'o(lIlCl'd, .ApPl'oxilllllll.·ly 'dl.G pel'cellt H of the tot:allllllllbct, of 

'1'.\1\1,1:: S,-Small /IIohw Ilroilu(wl ill 4- (lnd 5-1o(,h' b()1!.~ 0/16' 'll(lI'ietie8 
a/ ('at/oil {II'OI/'n at 4 (oration.'! in ]tJ.l'7 

:'Ilo\ps al illdimlpd IOl'ulion 

Batoni Slnll'svillc, Lllhbock, Stoneville,HOlll,(l',· X, C.I Tex. 1 l\Tiss,2]~U,I

• · 4- ; 5- ..\- I 5- . 4- 5- '1- 5-I: "I I · lo('k I lock Jlock ; 10l'k i lock lock lock lock 
t, ' 

--'.-.'~ .... _~."T ___ --'-~--------I--'--'--;--!--l--:--

· 1'1'1'- i 1',,1'- i /'('1'- ; 1'('1'-1' Pl'r- 1 pcr-l Per- : p'!I'­
"('111 i 1'(,111 ! cellt I (,(,lit . ('(,Ill '1'('111. ('('11./, ""Ilt 

Aealn (HOl,(('rs). ____ ._. • i. S 10,2' G.OI· 8.0; 0. I: 10.•1, n. i, la, 1 
IArknmms I.i. _ a. i, 5.0 .\. i, 5.2: Ii. ° n. I' la.2' I.a. Ii 

(,lc\'('lllne! (\\'allll!lIll1lkl'r).. i. n: i. 'i' 0.5. 7.0i S.O; i, a' II. Ii 12. a 
('00k!l12_..... _ ·\'4, ·\.5 ·\,_1' '\.0i Ii.!li 5.(;' 10.0 12.1 
Dclfo;: (:'IIi:,;;:c1p\l -I. _. __ • •• ;j.O, 7. i .\. gi 5.3 n. It 7.71 10. a I·\. Ii 
UC'llnpille II ., - • • • j ~l. ~i Ii. 2 3. :?i 4.·~ ~. ~I 5. a ~,4: 10.5 
lJixie' Trilllllpll i",lL.. . a.8: .1. ,I·\. ,): .\. I h. b .\. ii: h.8 S.8 

1Fnrm !{eli('f 2 •• _ _ • : 0. -r 8. I ii. 8: (;. iii 0. 8 !J. 7' 11. I! 12. 8 
lInlfulld Half... 7,2 8.8 i.R 8.1 !J.a1 8.1: 17.0. 17.0 
~I('xh'ltll Hi/.( Holl ... _ i .\. ·1' .\. 7 oJ. 0 1 •.\. 5. 0.0.l 5. (j 7,!J i 8.0 
QlIltlla__ .. _. , i. ° R 8 rio Ii 0. 71 II. 1)1 n. 8 11. Ii II. 2 
Howden;IO-2088.~. _ •. -. [ ·\.8 (i. 0 ·\.2' ·1.5, 5.51 n.of. 8.0: 10.0 
l:itartex (i I!L _.. -. ~ _ •. _. i 1).·1 5. or ii. 8 G. 0: i. G 7.·1 10. 0 10. ii 
Htollc\'illo ii. __ . 7.3 8. 8 f,. (j 5. S; 7. (j i.8 1 R a LO. II 
TriUlllph (Okinholllu) ·I·\. a.s .\.:3 a. a ·1. a 5.7: 5. a II. 3 la. (j 
Wild::; 5... _ ~ •. _ _ 0. -II n. a ;i.7 8.0 13. Ii la.·1 12. ° II.!I--",--_._----_._--------­

ii.5 G.81 5.2 5.!) 7.ii i.ii 10.-1 II.!! 

I Hpl,(io II III \'uriPlY "lullpl('~; C'1l('11 \"IIIIIP is th(' 111('1111 of 8 ob"er\'n.lion~; (,lIch 
ob"cl"\'a[ ion i;; hnsl'd Oil lL ';11111))le of 100 loeks (I rl'plil'Mion), lotlllin!!; Ilpprox­

• 
irnall'l\- 80CHIOO li('pci:;. 

2 HPl'('ittl-plllllt illl,( liiUllpll'S, set; 1; eneh vulll(' is haHNI 011 It Hllmple I'ornp()~ed 
of al lellst 250 loekH, tolalilll,( IlPPl"oxilllntcly 2,000 ticed,,; Illajority of ~:t1I1)lIl's 
cOlllpo!:lpd of 500-1,000 IOl'ks elll'h. 

II l'llpubl ishp(\ i nfornHI nUll, I"l'gio II III va I'i(·ty i11 \'PSU!-:III i()Il:';, :I Omi-37, 
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bolls produced at Lubbock had five locks as compared with 50.6 per­
cent nt Baton Rouge, La., and 37.6 percent at Statesville, N. C. In 
the Stoneville sample 62.5 percent of the bQlls had fiye locks. It would 
be eXI)ected that the physiological conditions of plnnts producing five­
lock bolls predominately would be such as to enable them to nOUl'ish 
the extra number of seeds in five-lock as compared with four-lock 
bolls. This capacity could conceivably r'.lsult in there being .no dif­
ference in the relntLye llumber of motes tormed ill the two types of 
bolls. 

rj'An£,E 9.~Lo()ks '!(lith no 8'1n{111 'lnotes in 4- al1d 5-10d~ bolls oj' 16 
vaJ'ieties of cotton (j"O'W11. at 4location,~ ,in 19.31 

_._---------,.------------------ILocks with no smali motes at indicated location 
I 

I]' b 
Variet.y N. C.I La.1 .I ex. l\IiSS.2 

States\'ill~',' Houge,Baton . '1~1~?~k" Stoneville, 

l~k II(~~k ! l:~k !ll:~k I' l:~kll:~k l:~k \1:C-k 
f ,I!------------'--,-----1----,--'--.- ­

1 
Per-i Per- per-I Per- Per- Per- Ppr- Per­
cent Cellt I relit cent cent rent cent cent 

Acala (Rop;ers) _____________ .: 52.9 44.4 65.1 57 . .1 52.0 46.2 50.2 40. S 
Arkansns 17 ... _______________ 74. 0 71. 6 68. S 69.0 69." 67. S 49.2 51. 9 
Cleveland (Wnnnamaker) _____ 52, 1 54.5 62,2 61. 6 5S.5 61. 6 M.2 "8. 2 
Cook 912 __________________ 6S.5 70. S 71. 1 (is. 1 H7.0 1i".5 52.7 52.2 
Delfos (Mis$del) ,L. _________ IiS.4 55.0 7I. 0 H7.4. 6(i.0 59.5 52. S ,,1. 2 
Deltapine 11. _______________ 7~. 1 66.2 77. S 73. 2 ~l. 6 (i9. ~I ~~." (!1. 2 
DixieTriullIph759___________ ra.2 r3.0 ~2.1 ~0.4 6S.1 7;.ai (ib.O h3.~ 
Farm Relief 2 ____________ ... a9. a a6.1 67.0 (il. 6 49.6 5_.2 5l. 7 45.6 
Half and 1£aIL_____________ 53.2i 52.01 50. (i 53.4 55.0 55.4 39.2 35.7 
Mexican Big BoIL ___________ (i9.5 69.2 75.2 73.5 (i3. S U(i.O 59.1 (il. 4 
Qualla______________________ 55. S 47.0 58. 0 57.9 4ti.9 46.\) 45.5 46.5 
Uowden 40-20S8 _____________ 67.9 (i3.6 74.1 73.4 UU.8 62.0 61. 9 5U.2 
Startex 619 __________________ 63.1 62.9 64.2 63.4 61. 1 57.6 M.O 50.2 
Stoneville 5 _________________ 5fi.5, 51. 1 6{i.9 H3.9 5(i.l 56.5 til. 1 53.2 
Triumph (Oklahoma) 44 ______ 75.0) 71. 6 77.9 72.9 69.4 69. S 57.9 5S.4 
Wilds5_____________________ 57.2: 4S.5: 62.2 57.6 37.ti 37.2,44.6 42.S

i 
Mean_________________ 64.2159; SI 67. s165. 3 59.9 59. 11M. 2/50. 6 

l.Regional variety samples; each value is hailed on an SOO-lock sample (100
locks for eaeh of 8 replications). 

2 Special-planting samples, set Ii ('aeh vnltw is baRNI on a sample COlllpos(!d of 
at least 250 locks; majority of samplps composed of 500-1,000 locks each. 

It was not demonstratl'd that the number of locks in a boll had any 
pronounced influence u])on the number of large motes that were pro­
duced. Relatively few motes of this type OCCUlTed in the different 
samples studied and undoubtedly larger samples would be required to 
establish definitely whetheL' such relations existed. 

It has beeH observed by others that the number of locks in a boll 
probably has some influence upon the number of motes produced. 
Afzal (1) and Afzal and 'l'nlllght (2) found four-lock bolls to IUlVe 
in general fewer perfect locks than three-lock bolls, and Rea (1G) 
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• 

• 
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MOTE 'l'YPES IN COTTON 

observed that the seed cotton of fh'e-lock bolls contained more motes 
than fOlll.'-lock bolls. The ditt'et'ences they found between the boll 
types, hOWCYCL', are much greater than those repOlted in this publi­
cation, One explanation for the discrepancy may be, as in other 
Cllses, that A:fzal and others included false motes in their mote data. 
Suth bodie$ lHlye been obsClTed to OtC'ur 1I10re frequently in five-lock 
than ill four-lock bolls (13) and would presumably then occur more 
frequently in four-lock than in thl'ee-Iock, 

Althoul!h the datn representing" the relative abundance of motes 
and pen'cntal!cs of p(~l'fect locks £01'7-, S-, 9- and lO-ovule locks and 
4- and 5-lock bolls al'e not entirely satisfactory, as pointed out pre­
"jou:;I\', lle\'el'thl'le:':S they do wannnt the t'onelllsion that with an in­
('I'('l\;;e"in the 1I1lmlwr of potential s(,('(ls in a lock Ot' in a boll. U\('re is, 
at IpHst unde[' ('('['tain conditions, possibility that One or mOre of them 
will fail to reach maturity, 

DISCUSSION 

Thp extents to whieh mote formation has b('en shown to vltry with 
variety. endt'Olllnent, position ill the lock, number of potential seeds 
pt'l'lot'k. and 11 lllllbl' I' of \od\:s pel' boll and the extent to which the 10[' ­

mation of lal'l!e and :;rnall .llIotes may ditrer particnlady with regard 
to ntri('tal and end['onm('ntal factors indicate that the mote-forma­
tion pl'obll'll1is not simple, The factors directly responsible are 
unc1oubtl'dly many. and there are various sUl!gestiollsin the rather 
limited ttnlollnt of litl'ratlll'e 011 motes as to what the factors llIay be. 

lt was suggested by Afzal ami 'rl'ought (2) that mote forma­
tion may bl' due to ddeeti\'e pollination, It ('an readily be delllon­
strated rhnt ()[,tlinal'ily thet'(I is suflkient pollen deposited on a stigma 
to :;upply all the o\'ules in ap ontry with a pollen tube, Howe\-er, 
('onditions which p['l'\'ent or.'inhibit pollination 0[' fel'tilization may 
dl'\'elop, U is possibll', how(I\'el', that these ('ondit.ions may account 
fol' only a :;l11itlt pel'c'eutHI!l' of the motl'S present in a cotton crop, 
Si'~('l' tl1(l mt~j()"itr of illl' dc>fedi,"ely poll,inntl'() bolls ~\-ou~d be she(1. 
~\tzal and '[ !'Ought. as a l'l':;ttlt of stuclles 111 ",Iuch pollrnatlOn was 1'e­
St!'il'tNI. wl'l'e of this opinion, Theil' contention is supported by the 
fad that all mot('s that thpy cxamined mieroscopieally showed some 
ti:'SIJ(> d('\'ploPIllCl1t ilHlieai illg that, fol' the mnjority of motes in seed 
('Ot(OIl. abortion took plnee aftcl' f('ltilization, 

Thllt failtll'p to ['et('in' a pollen tnb~ :;hould not be ('ompletely c1is­
l't'git['dl'(J it:; a. fal'tol' in mote formation was showlI by some explol'atory 
mOl'pilologil'al :;tudi('s that were unclel'tak(,11 in conllcction with the 
IltHl'!'o:'('opi(' ObSl'I'\'atiOll:; l'epol'te<l ill this puhlientioll, It waR fOllnel 
that many of the motes seetion(>(] had reeei\'ed no pollen tllbe, l\Iol'e­
O\'PI', onu'jp;; l!athl,,'C'd Oil till' day followiltg anthesis alld dissected and 
staillPd to delllonsil'atc the pollell tubes showed an occasional ovule 
wjllt no pollen tub(' Plltering.it. 

Fllrthel'lllOl'l\ it is pos:;ibll' that the pattei'll of small-mote distI'ibu­
tion within tltt' lo('k ma,\' b(' explainecl in part by the failure of c('['tain 
ondes to l'l'l'ph-e pollell t IIbp$ (JO), The tendency f01' sma II motes to be 
concentrated at basal rather than middle positions when they OCClll' 

two or'mOre in it loek and t11(' tellelelll'\' fol' the ('oll('('ntl'atioll to ill(,l'ease 
willt an im'['l'a:;(' ill the 11 11111 lll' I' of Ontll's pCI' ea'l>elllli!!htillclicatc that 
th" basally lo('at('(1 ontles are ullfavorably situated fOL' pollen-tube re­

http:Plltering.it
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ception, It is logical to assume that the fh'st pollen tube to enter 
an ovnl'y would enter the apicaL onile, the uext pollen tube the 
next ontle dowu, and so forth; this IlSSlllllption hilS \x>en bome out by 
a series of unpublished obser\'lttions made on the evening of the day of 
flowed,ng, If for some reason thl're were not sullkient pollen gmins 
to suppLy tuLx's for all Oyu\.l's Ol'j f. ('onditions unfavomble for pol1en­
tube ~rowth suddenly dl'\'eloped. the ba:ml o\'ttles would the11 be the 
(lIlt'S 1110st likel,r to l'et'('iw no polll'l1 tube:;, In that ('ase till' pN'c('nt:age 
of motes at the dill'el'ent positions due to this elltlse would bl.' lik!.·I)' to 
increase I:1'0 III tip to base of thel()C'k. That thel'(~, al'e olhel' fa('torl'; 
operating is shown by the fad that in loC'l\:s with only Oil(' mote ('aeh 
a c'onsidel'ablp IH'l'eentage of the motes oecup.\' the middlt, and tip 
positions (fig, (;), 

~\ltholll!h Ill(' distribution of lal'ge motes within tIle 10ek is simi1at' 
to that of slllall motes. thE.' ('Xpl:lllatioll for the distl'ibution path'l'll 
w(JlllduIH\Ollbtl'dly llot be the SalllP sin('e thl' factors l'l>spol1sibll' 1'01' 
Itll'W'-lllote fOl'llla liOll a pPl'H L' to 1)(' d i fl\'I'ent fl'OIll thOSE' L'(>sponsibl£' 
1'01' tIl(' fOl'lIlntioll of small Inotes, 

Explol'HWI'Y 11I(lI'phologil'al st.lldips hil\'(' shown t. that till' I'eception 
of a POlll'll [ub(> (\o('s not 11l'('pssal'ily insm'p that an o\',dE.' will IIp\'('lo]1 
into a l11a[\\l'p seN\. This l'onlil'llI<'l\ tIl(' obsPlTatiolls of.\fzn1 and 
'l'rolll!ht (12), 1'11(' fat'tol's I'pspon;.:ibk fol' thp failure 01' sneh ovules 
to m;t t"ll 1'(' al'e llnr\oub(p<llr lilall\', It has be£'n Sll!!!!l·"tl'd that tIll' 
faihn'p is lal'!!l~h' duE.' to lh(;illtlllPil(,(, of llut!'itiollal f:,(:tol'" (.2,10.11), 
This view recl·i'n's :;OI1W SUppOl't fL'Ol1l the t£'nl1elll'Y wit:hill \"al'ipties 
for til(' fin·-Ioek holls to ha\'p l'(·I:lfin'lv 11I00'£, rno('ps thanfolll'·lo('k bolls 
and by the less wdl defilH·(l tl'n(\l'n('y :fol' tIl(' l'platiyl' nUlllht'1' of motes 
found to illl'L'l'a"(' as tht' 1l1l1ll!>('I' o{po\pnrial sl'pds JlPI' 10('1\: im'l'pasps, 
"So ('ollsi:::tent t('JHleneieR ha \'e 1)('1'11 c1emol1strat/.'c1. hO\\'(,\'(,I" for va­
l'ietips with an abO\'p':\\'(,l'age loel\: size or for those pl'odueing pI'('(lomi­
nan!'I\' nn·-Ioek boll:; to hayp l'platin'l" morp nHltps than nlrip\"ies with 
slIln I I'lo('ks 01' fh(J~l' (lrodu('in!! lllailll,,'folll'-lo('1\: 1)011:; (tahl(' 10), In 
fad. tIll' itnti la ble data ,votd(li 11(1 icn te that. if \'a I'iNil's tend to pI'oduC'e 
lfu'ge locks or fiYl'-loel\: bolls, they would appeal' to bp abl£' to supply 
;"Ilflkipnt nourishnlE.'nt to take C[lI'(, of tlw exll'a SN'(\:;, 

The impol'tall(,(' of :l(kquate food and water supply in the pI'opel' 
nOtlrishmpl1t of sped:; was sUf!gestpd by Afzal and Tl'ough! C.!) in 
Hc'('ounting for Ill(' fl'wel' motl'S found in widely spa {'I'd plants as ('om­
pared with th()~(' spat'NI IHlrmally and in plants Sllpplied w.ith addi­
tional WHtpl' alld fpI,tiliz(·I.' as ('ompul.'(>(l with those J.'('('Pi\'ing less, Rpa 
(7) attl'iIJuted to ditl'PI'pJ\('e in water supply tIl(> f('w(,I' motes fouJ\d in 
tl1(' secd ('orton [I'Onl 17 yaripties gl'Own in a W('t as ('Onlpal'p(\ with a dry 
,\"(>lll'. and Baih',\" (,J) pointe.d out the importanee of an adequate wate'l' 
:-upply rOl' a high l'atp of seed spiting, 

.Uzal all(l Trollght (3) wel'p of the opinion thnt nutritional faetol's 
lllil!ht t\C'('ount fol' the tcndpllc'v fOt, boll,.; fl'Olll pa1'Iy and late bloollls 
to '.Iut \'e mol'(' lllotC'S than those from mic1seaSOll blooms, the plants 
being at their !test at midseason and tlwl'pfol'(' betiPI' able to nOlll'ish 
their sl'Nls than in the cady 01' late. part of the growing seaSOll, The 
ditl'el'('lwes in mote ('ontent of bolls from difi't'I'ellt portion:; of tlw 
blooming pCl'iod n'])oJ'ted in this pllbli('atiolL and by ot\1PJ' il1\'e:::tigah)l':; 
haY(' not bC'l'l1 entil'l'ly ('ollsistellt, howevel', Although thel'e probably 

tl ('Il(lUhli:ihNl oh"prY:I titlllS, 
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is a seasonal tr(>nd in mote formation in relation to the ability of plants 
to noul'ish their seeds, these inconsistencies,. as hns been poilltNI out 
previously, seem to indiC'nte that this l'l'latioll ('llIl be modifi(>d at any 
time during- the pet'iods of f1owel'ing and of boll development, probably
In- met('ol'ologiC'ul conll i tions. 

• Afzal lind TrOlwht (1) made experiments to detN'mine theinfluellC'(, 
of date of ~owing- Oil mote fOl'lnation and found that tIl(' later the, 
sowing was dOlle the smaller waS the mote pel·('('ntagl'. This suggested 
that tl1l' plants it'om the httet' sowi11gs wcre better able to nourish 
tl\C'i \. EN'ds. 

The !.'l'slIlts of Eatoll (5) arc of intcrest. Expel'inll'nting with l\.cala 
and Pillm ('OttOIl$, he found that. wh(lll only OtH, bull was a Ilowcd to Il 

fl'uiti1.\!! bl·ant,h. the plants so treated pl'odueeli fewer impel'fN't seeds 
(large 'moles?) than the ('ontl'ols. The two cottons did not behave 

T.\IILt; lO.-Small motes, ot'uZCR pel' lod.:. alld :/-70('1.: bolls produced by 
l.'aridil's oj ('otton {lrOIl'n at ..'::-'to lie l'ille, Miss. (special-planting 
.wunph8), IfM7 and 1!M[} 

I I 


i'mllll ! O\'ules I 5-lockY('lIr, srt, nnd YlLripty 
JlIole~ I per lock boll;; 

. -.-'-.'--~.------------

Set !: t I.'H;- Pi'reflll I XIIII/ber I Percelli 

A('uln (H()~l'r';l 12.5· 8.03 I 73 

.<\('11111 (:-;!i('k-SC'I'dl'd I 20. 1 7.57 31 

Arkil.n~II'; 17 13.3 i 7.87 42 

C!(·\'('lnud (\\'!11l1llllllakl'rl 11. 7 7. 05 70 

Cook 912 11. 5, S. 3S G3 

1 )pltos I ~ \i""(\l'l) ·1 I" ,,! 7.83 39 

Ul'It:lpiu(' II 39
~. 0 i I· ~?
])i.xil' Triumph 750 S.ol/./3 83 

Farlll i{(,\i('f 2 12.0 S,OG 57 

Hair lind Hnlf 17.2 i S.52 02 

~1('\i('1lIl Big l\oll 7.7 . S. OS 7:3 

(JIIlIllIL 11. 2 0.21 78 

l{oll'dm -10· 20SS . 0. ·1 S. ·1·1 58 

S(Mll" GIO 10. I 8.88 77 

::-:t!JlH'\ iIl(' 5 O. (j 7. on 03 

Triumph (Oklahoma 1 II 11. {j. S. 15 67 

Wilds 5 .• 12.2 I S.30 56 


Sl"l II:~ 
llt'lfos L\ 1i..."d(·l j " 13.7 S.IO I 45 

ll('hapilH' L1 ll.O S.21 I 48 

Half !Iud Iltilf 23. I S. ll2 1 7!} 

~r('Xi('!Ill Big Boll 11. I .s. 28 t 6G 

(~UIlIlIl .. Iii. 2 0. ·1·1 8·1
I 

:-i to!1('\' ill!' 5_ ..... 12.6 S.33 04 

! 

A(':Lln ,:-::!iek-::-:(,I'c!('d' 15.n 8.41.1 4-l 

('II'\l'hultl \\'llIllllllllflk('r' n.7 .s. 11.7 , 71 

Ih·lfo" ~U,-d('11 I n. 2 s. 50 ·Iij 

I[nJf nlHl I [nil' lK (i n.11 71 

~I('xi('an Hi!!; Bnll _. __ S. S 8~ 7t) 76 


I !Id!! 

I "aliI!''; 1m."('t! on ,,(,pI! ('Olton suppliPd hy llot I"" 1h:lU ·11 a holl,; of (,:I('h \'ariety; 

I11n~illlll!l\ II II IIIIll'r. iii'S holl,;. 


2 ,'nilit'''' btL-I'd oll-l'l'll ('ulton -ItJlpli('d hy not It,,,- titan ti!)!) holb of e:lt'll \'nriely; 

1I11L\iLUUlll 1ll!!l1bcr. 1,1:)\)2 boils. 
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consistently, however, ill the pl'oduction of what he classed as "motes" 
(small motes only?). In the caSe of Acala the one-boll-per-branch 
plnnts produced slightly but consistently more motes than the controls, 
but the reverse WIlS true in the case of Pimu. Nutritional factors could 
explain the difference between the one-boll-per-bmnch plants Ilnd the 
controls in the production of impeded seeds (large motes), but they 
are not the complete explunution for the difrererH:es in the pl"Odul'iion 
of what would probably be considered in the experiments reported in 
this bulletin as "smull motes;' at least .in the C'llse of Aca Ill. 

The importanC'e of inseet injury in promoting mote for'mution must 
not beovel"iooked. Much. of this injur")' is caused by the di l'ed feeding 
of boll-sucking insects on the young bolls lind the subse(lUent aborting 
of the injured seeds. There is the possibility also that 1lI0tefor'rnation 
1l1lly result indirectly from injury by insects to cotton in the bud stage. 
Injury to tt portion of the style and. stigma and the eonsequent fuilllre 
of the ovules in the cOlTesponding curpels to develop might aecount fOI' 
Some of the lopsided but seeiningly disease-fr'ee bolls that al'e 
occasionally encountered. Moreovl'!', insect injuries may pl'Ovide 1\, 

ml'di IImfol' disease lIlicI'o-organislllS to enter the \)lant. 
The {aidv consistent vltrietal ditl'erenees in t 1e formation of both 

small and flll'ge motes points to the opemtion of specific heritable 
factors. Thel'e is prnchcally no eli red e"idellce at preseHt, however, 
us to what these specificfactol'S may be, 

n has been suggested that inherited lethuls lIlay be a factor in mote 
formation (6), Afza I and Trought (2) lind R(,1l (16) pointed out, 
however, that t.h~ distr'ibution of motes througho!lt the lock according 
to It rather defil1lte pattel'l1 precludes the operatIon of lethal factor's, 
Since the infor'Illation pres('nt('ll in this bulletin justifies the conclusion 
that mtllly fador'S are iJ\\'ol\'('(1 in seed abodioll, it would not seem at 
all improbable that the pattern of mote distribution within till' loek. 
par'ticulal'1y that fo~ small. motes, may be R. composite one consisting 
of one Ol: more superllnposed patterns 01' of one or more patt('rlls super'­
imposed on Ii random distr·ibution. 

KerT l~ pointed Ollt that allosyndesis (4) is anothl'l' genetic fador 
which might b(' ,'er'y important in mote forl1lation. Sinet' upland cot­
tons are eonsider'ed to be amphidiploiC\s 01' allotetmploids (18) (their 
haploid ('omplenH'nt cOllsist:;; of two dissimilar' sets of chl'omosomes), 
tIll'r'e is always a chalice that at tIw time of redudion division a ehrOlllo­
sOll1e or ehromosonll's. from one sl't might pair with those of the of-her' 
(allosyncl('sis), It i$ possibll' LlllIt slIch b('ha viol' might give a ('h romo­
some c1istr'ibution that would I'esult in nonfunctional gametes. That 
some such condition 01' b('haviol' may occur or nt least that incompati­
bilities of some nature do exist is home out by obs('I'vations 011 sec­
t iOIl('d motes horn young bolls that had cle\,l'loj)('(\ as a result of open 
pollination.l-i In some installees a pollen tube had ('('upted its contents 
into the embryo SIlC', but no emuryo had developed, In some such cases 
a fmglllcntary Or' abnormal.;appearing cnc\ospel'lll may IUl\'e Jx.en 
for'rned. 

10 TholllilS Kprr, [II'ill('ipal fill"I' tf'(·hllolnJ,!ist. Dh'i"i(," of ('011011 IIl1d Othl'l' FII~r 
('I'OPS and Dis('il:",,,, in ('Ol'l'l'spund('nce ('ollcPl'lIillg the prohlems (.t mote 
formalioll . 

.. l'1I)lllhllshNI Oh,Wl'\-atlnlls, 
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MOTE 'l'YPES L"f COTTON 

It should be state<l in regard to this possible mote-forming factor 
that no comparison has been made between the motes of cottons with 
the diploid number of chromosomes and the Ameri(!lln allotetrnploids. 

The complete explunation as to how varietul and clivi ronmental fnc­
tors are responsible fo1' conditions resulting in mote formntion uncI 
as to whether they interlere with po11inatioll and fertilization, limit 
food and wuter supply, or exert othel' inhibitory influences 11WIlits 
further 1I101'e ('xtensive investigations, It is hoped that the informa­
tion presented in this bulletin mlly help point the direction such 
in vestiglltions should take. 

SUMMARY 

The abOl·ted seeds, 01' moteR, ill sl'ed cotton. nre un importnnt 
problem because they represent waste, both in yield and in mnnufnc­
tUI'ing, alld al:e u source of slllull imperfections ill Ylu'n and cloth. 

In. the c1assifi<:ation presented the seeds which fail to reach maturity 
are divided into two groups: (1) Those whose formation is \'ery obvi­
ously due to the adion of inseds lind micl:o-orl,!anisms and (2) those 
whose formation is probably due to the efTeet of g('lwti(' and environ­
mental fuctors. It is the latter ~1'OUp with which this bulletin is pri­
marily concel'ned, This group IS subdivided into two classes, smull 
motes !lnd ltll'ge motes, till' eli \'i8ion beinl,! bused On size and genernl 
uppeal'llnce llnd i!ltidentlllly upon till' natul'e of the smull imperfec­
tions to whieh each dass gives I'ise. Bllses fOI' distinguishing the two 
('lasses from each othet' ilnd the IUI'ge motesholll mature seeds are 
{ri\'en. 
t:> Motes were counted in many samples to establish the extent to which 
mote fOt'mation mil,!ht be related to variety, envir'onment (locution and 
yellr of growth and date of bloom), position in the lock, number of 
potential seeds peL'lock, and lHlIllbel' of locks per boll. 

'1'hel'e were found to be signifitant differences in the l'elative nUI11­

bel'S of both small 1ll1d hll'ge motes in samples repl'esenting different 
\'nril'ties and (·Iwil·onllll'nts. In general, the influence of elwil'Onment 
as I'epresented by plaec lind year of growth WIIS shown to be a much 
mOre important faelor in mote formation than til(' infhll'nce of variety, 
though for the most part varieties tendl'd to retain nbout the sume rank 
no lI1att(~r where or when grown. Sellsonal factors liS represented by 
diiTeren('es from yl'lI r to year wel'e more i III portant tha n 10(,lItionli I ones 
ill their influence upon the number of large motes produced; the 
reverse was true for sma 11 motes. 

1'1\('re Will' ('onsiderabll' variation in the number of small mot('s that 
wl're form('d in bolls l'epres('ntinl,! tl1(' daily s('qllence of blooms. 1'11(' 
high mote perc-(,Illage fOl' c('I-tnin days could be. related to rainfllll 
(hirill(r the time when pollination would ol'C1inurily have tak('n plaee, 
the t't~n 1)J'('sulllahly int('d('ring w.ith poll('n d('po~ition, poll('n-tuhe 
d('velopm('nt, or both. ~il,!h 1I10te pen'('utag('s for other days could 
be r('latl'd to hil,!h maxImum temp('ratures. ~[oreO\'er, there wns It 

marked i('ndenC'y fol.· increas('s unci decrea::;('s from day to day in max­
imum daily t£'mperature to be followl'd by corresponding incrl'ases 
lind (1('('I'('a::;es in the pl'Oduction of small Illote·s. Th(' lH'odllc­
tion of large mot('s, howl~vel', could Ilot b(' r(>llIt('(\ to the amollnt and 
time of rainfall or the maximul1I t('I1I))('I'atllre 011 thl' day of flowering. 
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It is pt'obable that the high )Jel'('(llltnge of iimHlI llIolt's in bolls from 
110\\'('1.':-; that bloollled on t'liilly tlilYS would Jl:I\'e IiUlo illq>ot'tallt·l' fl'om 
th(, stlilldpoint of the ('l'OP as It whole, fOl' ('ollllllll'HUn'h' fl'W slI('h bolls 
would be'set, High tt'mIWI'lttlll'('S, ho\\,(>\'(>I', \\'('1'(' not f()lll1d to Ix> asso­
elated with ('xtensin,' shedding. and ~o itis pl'obablt> thlll the mote ('on­
t(,lIt of It ('I'Op is lit,te\'l\l il\('<1 loa. \'(>I'Y IlIl'ge eX(t'nt by lempe!'at m'e 
\'ill'iatiolls during tlw hlooming [>t'riod, 

No {'ollsistellt u'('1ll1 in tlw IJI'(1(1u('(iol1 of slllHll lIloles was obsPI'vl'd 
fol' uoll$ from tIl(' l'lll·I,\'. III idd Il'. 01' lutl' pOltion of tlw (towpri ng 
I'l'l'io((s, SOllie tl'ndellt',Y WHS ob;';(,I'\'('(I,f01' ):~ I'gl>-1I10Il~ :for'IIIaI j.,w to 
1Il(,l't'llse, as thl' sPII;.;on pl'ogL'pssed. espll(,lally If the lal'ge lIlol('s due to 
inH'('l injlll'Y al'(, in('llIdl'(L ' 

In g('lwl'a I. in IOl'ks \l'h it'h poss('ssl'd ollly 0111.' Silla II moit" I'l'lal i w'ly 
r~w(>J' llloll'S W('l'e fOllnd l~t middle Ihan pt tip illH\ bllsa~ positions, 
1 "ually the' (ll'I'('l'lltag('s of mOil'S. at til(> 1,1(> and ba!'ml positions W(,I'l' 
about: the saille OL' thcre was II slrghtly IIIg-h(>1' pCI'(,(,lllage loeated at 
the b;1:;t', _\ ft·\\' \'lIl'iNit's, 11O\\'('\'('I',show£'d a fa i I'h' ('ollsisi(,llt t(,I1(\­
('I1('Y fol' the pel'(,l'lIl a!!;('s 0 (' moles at. the ti p positions 'to Ul' gl'ealel' than 
at tll(' bas(',\\'ith Ilil ilH'l'pasp in Ih(' nUIII(Jl'I' of :;('('ds 1ll'I' lOl'l\: 01' in til(' 
IHllnhel' of Silla 11 moll'S Ih(' (ll'I'Cl'ntagl's locatNI at (h(' bast' 01' till' lot'\;: 
tl'IHled to bet'ollll' lal.',!.!PI' than al thl' tip, illdi('atillg Ihat the basal posi­
tiolls taken as a whol(' !ll'l' tIlt' 1II0st lInfa\'(JI'ablc' 1'01' sel,d den,lo(lIll('Ilt. 
LIII'gl' motes t('Il(I(>(1 10 1)(' ('ol1('l'IlII':(I('d at t if> and ba!'ial positions I'l'­
(ranlle'ss of tl\(' IIUllIbl>I' PI't'S(,lIt 01' tIl(' nUlllhl'I' of s(>(~ds IWI'loel" 
e> 'rhl'I'(' is:I slight ('n<1I.'II(',)" within a nll'il'!)' 1'01' Ihe r('fali \'(~ llIunbt'I' of 
snlHli lIIott'S (lI'OdUl'pd to ill('I'pase with an in('I'eas(' in the IIUIIl\)l'l' of 
onl )('s lWI' lod( or I()('ks (><'1.' boll. 

Thesl' obs(,I'\'atiom; indi('att' that thl'l'(' al'e at 1(,lIs! s('\'('l'al, pel'haps 
mllll)'. factol's 1'('s(>Ollsibl(' fOl' \Uol.('i'ol·matioll al1d that thosl' 1'(>SP0I1­
sibl~ fol' till' fOl'll1ntiol1 of slIIall 1110l('s an' difl'cr'('nt hOIll Ihoi;e \'l'_ 
spolhibl(' 1'01' thp f(JI'Inatiol1 01' IlIl'ge on(';';. Sonlt' f:l('lol's :tl'(' (,(,I'binly 
g'l'lwti<- in l1atlll'('. but O(h('I'::; :1\'(' ('1I\'it'onrrwntal. Thollgh pl'('{'i!';~ in­
fOl'mation I'P!!:lI'dill!! tlte l'xad 11:11111'(' of (11(>:';(' flld()I'~ is lal'kin!!'. it 

dis('lI~si()n is j)I'(,:;(,lIted ('olH'C'I·nin,!.! SOIl1(, of thl' l'a('lm'S that ha\'p bl'('11 
slIgg('st('d a;,; bl'illg 11I0l'P 01' (,,,,, din'c'tty 1'(>SPUIISibll" TIll' cornpl(.((, 
l'xl'l:tllatioll will be found only thl'ollg-h 11101'(' l'xl('IISin' illn~stigatiolls, 
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