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IN'l'RODUC'l'IO 

"storm resistance..,, or the tel'ldency for the locks to remain in the 

bolls for e.n extended eriod after mtur'ity, is itlportant in cotton being 

grown for st'?'inl)er harvest . Since all the resent co rel.al storm re­

sistant varieties are relatively late maturing, it oould be helpful to the 

cotton bre er to know 1£ storm resistance am 100.turity are associated. 

Tha objectives of this story were to determine if a relationship 

existed beween mturity and storm resistance; to study inheritance of 

storm resistance and to study earliness nd its components . The compo­

nents or earliness that were studied included rate of squaring, length .of 

square period, boll growth rates, and boll period. 

The work s carried on in 1951 a.Dd 1952 on tbe Perkins and Paradise 

eriment farms located in the southern part of Fayne County, Okla.ho • 



IE.i OF LIT · TURE 

Probl d to resist.at cotto are r elatively recent . 

turity studie ... , hweve , have bee carried on for acme time, and there­

for , re lit ture is avail l on t is subject. 

Oo11si,stent diff'e1·enees for uare eriOd , or the length of time 

tween the ap earanc of a square and its subs ent blooming, were found 

in four iet-ies at ea.ton, Arizona, in 1921. , by artin, l ard and 

Si.mp on (7) .1 I nd 1925 t ca n, Ar.i , wot.is (4) obtained 

· ilnil ar re.sul t • 

~..c , Lubbard, Be ett (lo) observed that cotton hich ws 

not thinned ha.d a. longor square iod t r n cotton wldch lit. paced nt 

12 inches. How r, Lud: ig (5) ooncludod tt.iat s. cing of plants bad no 

a r ,ciable effect o o1ther th uare period or t m toll period . 

rt.in, lard, a..'ld S~SO?l (r/) studied boll ort. mtos in 

and S Island (g. bar dense) and de (g. hir"' tyn) cotton. They folllld 

t gree weights or flTO\, i.?.g Pima lls reached a woight t the 

ge of'" 40 • ·eve , tho gain in eight ro.s most rapid up to 25 days, 

fter vhich tirJo the g in ws negligible. Diff encea were fo· be een 

0 Icl.a ard 1!md in the rate of growth of {;Teen bolls and in the xi­

mum green eight of ~he coll . 

, perioa. , or tl.e lcngt of tine betvccn f1cr.· r ning and o ening 

of the ture boll, r s been tudicd by nun r or investigatoi·s. cP.amra, 

Figures in parenth sl."' r i"E.r to LIT 'I' • CIT : , page 44. 



ton, rter { ) stated that in most cases the thieknes ot el 

"'-alls tends to be associated with boll period; bolls having thir.tner 

els d rter boll period and boll with thicker els hod longer 

boll eriods. They also eoncluded t t boll period is strongly influ­

eed by se sonal differences in t erature and moisture . Buie (l) 

re.ported that droughty conditions ,shorten tl boll period. 

Buie l), and rtin, Bal.lard, and Simpson (7) bav fOlllld that the 

boll eriod regressively 1 :ngth s with the a<i,,anee of the season. Keitt 

and Murray (2} as early as 1919, s ted th t the us of certain fertiliurs 

y- also delay or hast boll turity.. There are numerous reporl-s in 

literature concerning the effect of fertilizers on tur1ty. 

Loomis {4) r rted differences in boll period in r t-ion to nodal 

loca.tio • H found that the turation date of bolls of the same flower­

ing date was longer on the outer t n on the inner nodes of- e .:fruiting 

branch s .• 

Buie (1) concluded that turity oon be altered by a high shedding 

rate of bolls . 

study o.f the stormproo.f boll t e a its inheritance reported 

by IJnn (6), vho observed. that sto roof bolls bad rough and cracked car-

el w.ll.s a. lesser degree of spread betw en the els a.t turity- ., 

Stormproof bolls axtranely difficult to distinguish until af"t the 

boll is open from four to six eks, accorJing to IiYJ:m. Re also observed 

that the degree of stormproof'ness is a.rfeoted by seasonal differe cee a.l'ld 

that there are three good :methods by hich one can d rt- sto roof­

ness1 mmely (a.) appearance) (b) aoount or "drag11 ., and (c) the effoct of 

w :th • Drag can be defined as t e resistance or a lock of seed cotton 

tor val fro bur .. cynn concluded t there is only one gene ir 

cont-rolling storm resistance in st commoroial cottons. 



.LS A1ID no 

fl..r commercial .rleties or cotton, lenkart 57, 0 a.ho Special 

( cal.a 65 Stormproof' , vcrc used as parents in tr..i ... tucy. 

or convenience, those w.rietie ill e referred to as L. 57, o.s., and 

t . , res ctively, in gre. hs and tobles. 

te.2 e available on per cent a! total seed cotto harvested at 

.first rvei,)t for two year trom the same tbr e locations each y • The 

following percentage cro computed: Ln rt 57, 47 .s per cent; term,. 

roof Ill , 4 7 .4 per cent; and • s.hom Special, 60. 6 per cent harvested at 

r rst harvest. Lank.art 57 nd Sto~ or H. a.r rather 1 te turing 

rietios, vhil o Oklahom S ecial ia Cl1l early turing variety. 

The rieties also differ in storm rasintance. oa.aho:ca. Special bas 

a normal nuffcd- type boll Yith little or o drag bow en the locks and 

the burs. Sto roof Ill is a -bolled sto roof iety. The 1.oeks 

arc tig .tly held in the bur a a knitting effect is very evident, s is 

shown in the example of the stormproof boll in figure 11. IAnkart 57 

i a lar llcd atornproo£ variety. T e locks t nd to rotrude fro 

the b and a knitting ei"feet i not ident. Knitting is the stretched 

a:p ea.ranee of tr.e 1int 'bet.w en the carpel tip• .. 

2:J.949 Annual Report of the Cotton Breeding Research Program, Okla., 
gr. Exp . s • 
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These three varieties also differ in rate of blooming and per ce t 

bolls set. The following i.n.formtion was obta ·noo. t Chickas , Okla., 

in 1949 • .3 

otal 
filootJ.S er cent · lls 

Per ;eJ.~nt Polls Set Per Plqnt 

Lo.n 18.26 55.0 o.o 
30 .. l.9 48 .. 6 14.7 
2.1 .67 65.7 14.2 

Al tho h Olr..laho ~ ecial ro uced the JOOst bloo , it rod tl e lowest 

percentage of bolls set ., Lankart 57 produced the f'ovest blooms per plant 

and its or ee t bolln set s not high. Blooming curves for the three 

rieti all roached a peak between 20 nd 25 days after t he start of 

blool!ling, but Sto roof ,1 did not. bloom as extensively e.s the other two 

ve.ri ties during t e first ton days of bloomng. 

Cotl!.'>nrioon 2£ Pa.rents 

The tbre parent varieties , .. ere examined for the rate of squaring., 

square oriod, boll growth tes, a 'toll period. Boll growth r tes were 

determin o ter:ial pl nted at the erkins Agrol:l.O fa.rm; the other 

c cters were studied in a anting· the Paradine ficl.d . 

In studying tho rate of' squo.ring, 5 foot rcn·s of each variety were 

replicated thr~o times . The first 25 lants in each :row wero used and 

squares uere counted on individual pla ts t ce times at five day intervnls .. 

Th number of square"' per plant q1s recorded for eac "'te . 

"unpublished data of the Cotton Breeding Research Program, Okla. 
gr. • Sta. 



uare Periods 

Three repl:lco.tions or ea.ch variety ere ·vsed 'With t, o 50-foot ro1r1s 

per replication. pair of ordimsy calipers vao set at 3/32 of an inch. 

t te y intorvals,. all squares 0£ this size (excluding 

bracts} wre ttlggGd. A diff'e e t colored str· 

me the tngg d squares began blooming, the mm 

day was recorded. 

s used for eaeh cfute . 

of blooms o ening ch 

Four replications of five 25-foot ro s er variety m:,ro 

varieties being ro.ndor.tlzed within rep lco.t1onc. Pl nts •ero thinned to 

one per foot and weeds wore kept at a m:in:hmm. 

llien blooming was well Ul'.lder way, 100 blooms ,ore tagged on the middle 

t ce rows of ch variety. The r~ining tuo rows s ed. as border roys 

nd ere not tagged so t.he.t border efi'ects wuld not enter into the results . 

Blooms were tagged on three dates at ten s . e.gs uPed 1ere 

circular cardboard disks w.1 th a metal rim and a t! ing securely fastened 

to the tag. 

The tags were 

different colored tag re ~osented each d t of taf!ging. 

around the ediecl. of ea b1oom used. 

At five day intervals f'ter tagging, t on you.11g tagged bolls of each 

variety were harvested at ndom frotl ell tbe lots . Aft r four Yeighings, 

only i'ive bolls were 1'..o.rvcsted er variet-y 1 er date because sufficient 

llo were not av i.la.blo to comolete the boll . erio if ten bolls were 

estcd. The bracts and podieel of oo.ch boll were removoo by m of 

o. ra-zor blade and tha bolls wore weighed individtlBlly immediately after 

to ovont error duo to water loss. Weighing was ca1Tied out to 

o.cn. sJld these eights were recorded for each boll of ca.ch vm:-iety. 
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Boll Periods -
Bloo tagging va.s a.eco· lished in the same mm:ier as for the boll 

growth rate studies. Six replications of each variety ere used with two 

50 foot rows er replication. One hundred blossoms ware tagged on each 

of two dates. The d te o boll opening s recorded as the number of 

bolls o oning per v: riet"Y per date. 11s were considered open \1hen tuo 

carpels wore spread at least 1/4 inch apart. 

Production ,of Seed ------
ing the 1 51 a nson '! :dch the rents were studied., crosses 

er. iotios at t..,e Perld.l'ls Thrm. In 1950, F1 

seed bad beo produced and this F1 seed was used to roduce the 1''2 and 

backcrosses. Sor.:e F 2 so m:s sent t.o Mexico dur1ng the uintcr oi' .1951-

52 and F.3 seed ms produced. The r1 rs uere rema.do so tl t parents, 1 •a, 

ekeross s could all be studied the o~ e year under similar 

conditions . ental seed stocks were from commercial sources in all 

t ee years . It w .s orig:1 1 -olanned to study bo 1 gro h ratee in F J, 

but because of t e s."!lS.11 nu.m er of 1 nts er F 3 family, this v s not 

possible. 

Field Design §nd Plan~ing 

All seeds wore planted in flats in the greenhouse. i:hio w done 

vith the intent of ob ini11g uni.form gcrminEltion and erfect stands in 

tha field . fter tho seedli s . wero vcll established,. they w re trans-

planted to t_e field. 

The original field design called for 20 reµlicationa of each or the 

pedigrees, but due to poor germimtion in tho greenhouse, only nine 
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re i tio s of 12 edigrees and six replications of OllC additional. pedi­

ee ere st ied. .10 backcrosses ere lost s a result of failure to 

ermi te . 

cll field replimtion co ·ta.inod one rov of ten plants of ch pedi­

gree. Rows · ere 42 inches apart , and t e plants were spaced 18 inches 

apart in the row. The wholo test was bordered on all sides and no alleys 

nor skips ere all ed within the test area in order to eliminate border 

effects . The rows in each replication wer assigned a.t random. The 

18 inch plant spacing within rows s based on the results of previous 

vorkers (5, 10). 

All blooms on every plant were ta.ge;ed on 15 consecutive days.. To 

minimize writing on the tag, the first day was assigned number 1 , the 

second day numbor 2, a.nd so on, up to 15 days. Tagging 1,ra.s started on 

July 24. The daily tagging was done to assure five tagged bo.lls per plant, 

considering that only about one-half of the bloo a could be expected to 

roduee mature bolls. 

Each plant we visited once every other day and all tagged open bolls 

were recorded for each plant tor that date . Tags vcre removed when n 

bolls ere recorded to prevent confusion on later days . The number on the 

tag vas recorded together vi th the date of openiDg of each boll . The boll 

period could the be calculated by the difference between the da:t.e or tag­

ging and the date of opening. Recording was stopped on eaeh plant e-ither 

vhen five tagged bolls had been recorded or when all tagged bolls on that 

le.nt bad been used. Plants with a minimum or three recorded bolls were 

used int e 8l'lalysis. 
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Stol"tl Resistance Clnss1ficat1on 

F.ach pl nt s cla .. sified for storm resistance by ap ea.ranee and 

amount of drag. Classification was delayed until late in the season in 

order to 1 t weathering have its effect. There vere four classes of storm 

resistance used, namely (a) normal fluffed boll type found in Oldabo 

Special, (b) Lankart boll type, ( c ) stormproof' boll type as found in the 

stormpl"OOf' , and (d) boll types intermediate between ny tvo parents., 

Analysis gt :i:eta 

Variances of the rental and hybrid populations were determined by 

pooling within replication variances £or each edigree. D1£ferenees in 

t1ean length of boll period of the pare :ts were tested for significaneo by 

the ntn test (11). 

Analysis of variance was used to determine if the three parent i.­

eties differed in boll gr<)w-th rates . The "F" test -was used to test for 

signifieance (11). 

The Chi-square test (.3) for indopend.ence ws used to determine if 

assoeiatio isted bot-ween boll period and storm resistance. Chi-square 

tests were also made to determine i£ differences existed SJ'!lOng the parents 

in their rate of squaring,. 

Heritability was est ted using the observed variances of the F2 

an ckeross populations as proposed by Mather (8) . Use of this method 

is valid hen the scal.o used satisfies tw criteria, (a) additivity and 

{b) ind endence of enviromnent and genotype. 

The data f'ro the cross Lankart 57 x Stormproof , the only cross 

of which both ck~sses survived, were tested for additivity of the 
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· scale wd.;ng the foll~dng i'ormlae from V£tth0r in 1>1hich t11e let'ter B indi­

ootes httclteross,, P 1lldimtes pttrent, and 'F 1.ndieetes filial generetio:n: 

B.011 mr!1Qa ~ l!f I. rH._ . • .. · 
Vmrinn,a of boll neriocl . ...,...IIJI! ' .ii . ' .... 

A :=, 2 ·fh. ..... Pl • .f.t VA : 4Vi.t ·+ VP}. • Vii 

~ test the seeomi or!lterion,, it is tlect\SS8fl7' to have we or mre 

genotyr,,e:s showing different me&JJ. values., Bach mewi value n.iDSt be made up· 

of' a :mmibsr of individuals in vhieb non.heritable wr1allOOS, can be meao,,,. 

urea.. the va?"iattoes ean be emnpared by wriuee ratios.. S.ign1f1ctmt 

d!fforences ·tdlJ. sbw t:mt, the no~it&ble variance is mt ind~ent 

of the ge!lOtype., 

Heritability of boll period w.s. estimted. using the lilGthoa. :proposed 

b.r ~ther and f\irlber lllustrated by W~ (12:),.. In WB method the 

letter D !tldimtea e.ddxt.ive genetic effects, H iooieates BO!Mil.dditive 

gooet,ie effects, .. and E ;indieo.too e~:mental effects. Th11t f'oll«rhg 

are the f~ae 'ueedt 

Uitlda. 7E.r,iance .. 91. 
F2 
.2 (F2) 
(:Bl + B2) 
2 (11'2) - (BJ. " !12) 

lto:d.tab:111ty: q.[2).p 
V F2 

·vs:amm ,ggm~a 
(.1/2) D + (l/4) U +- El. 
D + {l/2) H + 2E 
(l/2) D + (l/2) R + Z£ 

1here a1;ra cel"tai» oo.sie assumptions in est!niting heritability by eom,.., 

penents or w.rianee.- HM'her {12) Gt3teG these as~tions as. "edditivit-3 
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of genie e.ffeets, locus to locus (no epistasis), and inde endent of geno­

type a environme tru. variance" . . 

Warner also states, "an additional assumption is necessary to the 

ef-fe<rl:. that the enviromnental components ot variance of the F2 and of the 

two backcrosses are of comparable magJlitudeu. 



ff§t,e Sit" ~unrim 

&m.n.wmAt mrotts 

~nson ,Sf ~ep.t2 

Diff~ences: 1,:ere follnd amng the tml1lbers o:f s~ee ,produced by the 

. three parent varieties.. F~ l slwws that Oklahoma Spec.ial ·put on :tnere 

sqmres ·than the ot.her J,4rents·• tanlmrt 57 and sto~ t'l,, which~ 

peared to oo noorly alike in the fflm!ber of squares produced.. A ~!$on 

0£· ·the· three ptU"ente (Table 1) ga?e a :slgnif!cant Chi~squa,1-e i1ith a. prob­

abil!:t.y range of' 0.02 to o.05. This hldicates a· significant dittsrenee 

~.:mong varietifJS in rate 0£ squaring:.. ~"t'!re l allowed a mrked difference 

between Oklahc.tm Sp'Geial ~ the ,other two varieties in 'the rate o£ squar-· 

ing.. A comparison of' I&nkart '!ll and stt:n.-mproof A gave e signittcant Chi­

:sq:u.are with a pro'oobiliizy" of' leas than 0.01 indiea:ting that all tll?'os 

varieties di..tfer 1n rate o,t squaring. The lower probability of the latter 

Chi-squnre ms moet l!J.rely dU$ to a J"eVl!)rsal 'between tlie fir.st two dntes 

{Figure l) a:ru:1 the fever degrees of :freedom., 

§gmre fm:i!?d! 

Eo ::d.gnifieant ditterence-a in sqmwe period were ob~ined among 'tho 

])<.'i\:re>nts. llitt~s among wri13tias tJere l(l'fS,a tlk"'ffl one ~ for each 

date sttnli«:l1 G:S shown in table 2. 

~q1J Growth fates 

FiWJr&S 2 :;;.tad 3 arl(! table~ 3 a.'1d 4 show the boll ~.rt'h ~ for 

the three parent variet:ies., At five days &!'tGr ~gimg_, e:ll tl~e ~j ... 

~ties e.ppe3I' to he $'.L7.i'.tttllr •. F.rc:m f!"re to fifte<m dt1ya, ta.'l"l.,mrt 57 ahfflJ:ed 



Fig. 1 . Total numbers of squares appearing on 75 plants of eaeh of 
3 "9.rieties on 3 dates at 5 dey intervals after the beginning 
of squaring. 
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7r<'b1e 'l. lfur.'ibers of $1?,t!nres C>t,el1r1 .. i11g on :) ,,l"(:l:r1etios on 3 eucoor,f;1"1Je 
d..~too. Counts wore ma.de 1n 3 replicat:ions of 25 plants each 
at 5 day .interveJ.s beghmi?Jg 1.fith the start ot squari.~. 

Lmikari $17 

Oklahoma Spe,cial 

it 

76 

1a 

61 
258 

10 

225 

380 

Ji.§ 
f'33 

1; Total. 

,452 75' 

931 1432 

...a? _rze 
1970 306.l 

.r~ison ot 3 var1etiiils: :r?-: l0.61.61, P:: 0.,02-0.os 
~r:bro:n ot tankart 57 til'ld Stormproof ,{/1: :x2 = 9.9728, P ·: leas than 

0~01 

Table 2., Average .square p0riods for 3 V'arietie& of cotton in which squares 
were tagged on 3 date$ 10 ~e apart .•. 

17 .. 95 

18.26 

18: .. 0~ 

19 .. 33 

19 ... 54 



Fig. 2. Mean weights of green bolls of 3 varieties harvested at 5 day intervals 
fro:11 bloomiTl..g to boll opening. Blooms were tagged July 20, 1951, oorly 
in tho blooming period. 
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Fig • .3. Mean lmights of green bolls of .3 varieties harvested nt 5 day intervals 
from blooming to 30 days after blooming. Blooms were tagsed July 30, 1951. 
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able 3. 1 veight o~ green bolls in grru:u; for three varieties at 
eci!'ied number of days art.er taggillg . Blooms were tagged 

on July 20, 1951. 

Nwnber of, Oils fro Te.fm!m{ 
Vnriety 

17 

5 10 15 20 25 .30 35 40 

Oklahoma. S ecial 2 .81. 1.3. 26 2.4. 0S 22.35 24.14 2.3. 24 23. :39 10. 28 

sto oof J . 67 15. 29 21 . 6; 21 .45 25 .• 95 24.58 19. 36 15. al. 

Lanlmrt. 57 2.95 16.55 29. 04 31 .13 .31.14 35.36 35.88 27. 70 

Table 4. Mean weights or green bolls 1n grams for three varieties at. 
ecif'ied number of days af'ter ging. Bloo s t.rere tagged 

on July .30,, 1951 .. 

Variety 

Okl homa S ecial 

storcproor 

Lanka.rt 57 

5 

2.46 

2. 6.3 

4.1.3 

}lumber of Da,yp from ~aesi.ng 

10 15 20 25 30 

l2. 6S 21.43 20.85 22.87 20.ll 

12. 50 18. 01 19.37 21 . 84 21 .95 

15 .• 54 28 .. 84 34. 9 .3 23 .33. 81. 



tively, at their~ uei,~s. 

Analyses ·Of' iraria1'loo w0re run. eu tlle t.-oll w.eigbto .tor l.10t.h the first 

and f.l1econd &ttes of tasgin~ (i'abl0$ 5 !md 6). four daw.s of '.r!!irvest \Tith 

ton boll.s harvested per :vlunt per dnte were included in tlte Qmlycls m 
table · 5, t'lnd eight dat'ea v:lth orJ,y five bolls per hal~s-t d~te ·wero •in­

cluded in the eecond tctDllfsi~ {Tab-le 6).. Siglrl.1":lcant ditte~n.oes oong 

·vtirieties vere :f'eund !n both amlysea.. fhure.fOr$, five· boll~ ~eetcd 

sper plant per date provid'.8d a lnrge enough ~lo for comparing these 

A third amlysis of wrkn-e&' ·was nm on five bolls per veigbing for 

the first eh dates in tt-..e second tagged g:i'(mp (fable 7)~ Highl7 sig:nifi.­

oant differences also occurred in this mJaly~ie showi1'lg t.hat dffle:renees 

in dates oi" bloom.ng had little or ·no ei"f'eot upon varietal di£tereneee in 

boll gt"'O't,!th ~tes. 

'The mmmer of bolls per ue!f)dr.g ar..d the total ~ ct we!ghblgs 

varied because of a shortage 0£ bolls oo.u:soo q boll weevil inf'este.tion. 



!tite.s 
Varieties w:1:tl'dn ,d:ate£i 
F.lo.n:ts wit,hin vn:d.eties 

t.d.thin d~tes 

119 

10259.0.li,'76 
1000.9185 

1. ""t;f;l#.f.t. .. L~~ .ff...~J;;,.~J-,·.;t,,:."" 

'hi -.- i ..,._. J>lf'W, -':< Iii ?@11,Q_ I( ..... 

Table 6. A?1cl.y:t>is ·of 1rttri:l?lce of tWaen boll tJelg:hts uith 5 l"Olls 
11.arveet.ed p~ l)ltmt p6r {ilt1;'te :f'6r the firl'tt 8 c1ntos a1'ter 
t~ggif:1g Ob Jttly 20# 19;:l. • 

Dates 
Varietiecs wit.bin elates 
Plants id.thin wrietias 

1:1::lthl!.11 dB.tea 

7 
16 

119 

7571.2€60 
2569.~.3~3 

1370.2236 

160.,.,5$95 ll .25*~ 

14.2732 

•.foble 7.. Anal;rs1s a:f vn:riance of green boll 1might.s ,d.:th ; bolls 
l':uanested ner -olant r,or date for the fil"'S:t 6 da.tee Stfter 
tagging on Ju.tir 30, i95l~ 

r.1ntes 
Varieties tflthin dates 
Plants 'l:1:itr.in varieties 

within d~tes 

' 12 
639.4 .. 9560 
2111.723.4 174 .•. 9710 

697"" 9541 9.,69.;e 

9204.6335: 



Fig" 4., Frequency distributions or opening of bolls produced trom blooms 
tagged on August 11, 1951, in 3 varieties of cotton. 
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'I'al)le 8. Per cont of total number of' open bolls w.:rie.ty fo:r 
3 vc1rioties ut epeeif'ied :nmrlY.*rs of deJrs :.d.'ter tagg:tne 
of 'bloom.a .. 

-·~--~l!liif.i,"":-4& . .-S.:Jt..i f y--,(...,'·.-·,- .• --;)j ..... -*. i"'i, t 

1.,t, 0 100 .. 00 

StiQ~roof 
f'l i) ;.:) 24.0 ia .• 6 20.0 2 .• ,7 6}.? U.7 0 0 .Cl 100.00 

L~.:nkarl lJ/1· (j 0 9 •. i.7>, 1(...,,/1 3.7 "/'if 
-«k • .1 i,.0,.7 5 .. 6 5 .. 6 7.,; 100.00 





ferenc.e beweol! theso vt\1-ieties tind lankar:t 57 iras 5 .. 17 &lye ttnd 5.54 oo-;ys, 

respectively.. Stormproof' rJ'i \.JBS: ImOlim te; he later l!'illlturir4?i tlw:n Olrlnhoma 

oodd:'te 1bet·ween th~ ~.w, !Jeohs uas duo to a envere oold wave wlriell 'brought 

precipitation a:oo low tOI!!pem:tures for a:bom. a three da:r peried to 'this 

( li'igs. S ar.d 6,, Table 9) w~rB JtA. .. 9 &~1 1~0 .. 9 d~rs, re~eetively. A nt1• 

vv1ue of 1.5.6~·"~ w.9;~ obte.ined L"ldicating tl1t!t only ot!ee ::in. 100 t:is'les, 

chazree. r1 ~:t!d. :r2 moons 11ere both t;.? .. 6 days, cl.oaely appro,d.ootf.rlg t11e 

s:ritl,11reetie moo.11 of tho ~crents, 42.9. S0ed or· onl.7 on~ ooekeroa$ 





V';tg,. ,. P:r~uency clist,:ri'buti.ons sho,d.ne the boll reriod 1n rnamber of d:ilys from 
taggi.?1g for ptk,"!;"Onts and F1 of Lnnlmrt 57 x OkJ.abooo 8J}i3C~il • 
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Fig. 6. Proquanc.it distributions showing "th.$ boll pe}riod in T:11Ei.:ber of days .t:rom 
taggh1g fo'ff? F2 ,f:Hid on;;! bac..~CJ;Oss of t211ik~rt 5? x Ok.1:..i.!w~ tt:;oooisl. 
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'r:;1'ble 9. flt'oqo.en.cy d:1.str:tbutions of iioon boll periods of' :i.imvidual 
plants :i:n indleatod pop·utlatiornz: .• 

T t:.7.· .... O" q '!;' 
"• ., a ·'""'·* J:2 

L,. 57 x St. tl F2 

o .. s. x st.. rrl F2 
ff . _ ,,, C ). . .o- C! 
\.·'""• X v•'"'" .. ,.,,t;;1. 

,1 lliifl• 

(;ltws cente.l"e.: standard Total · 1'1<3an and 
Llw3'19Psl gbgvg !fl' bQJ,oy meal.} Jto. of Standard 
-.3 -2 -l +l +2 .,:3 +4 Plants Deviation 

; 7 15 

2. 10 :HJ 

1:. . .-, .28 

15 .JO 

1 10 29 ' 

2 3 28 

1 17 ':\3 -$',., 

2 9 21 

l 16 ,30 

14 .33 

2 12 :ta 

1 33 

2 lO 3r: .I 

37 7 

28 11 

25 ? 

27 a 

.34 9 

16 g 

29 12 

29 8 

24 0 ,, 

19 16 

27 8 

26 12 

27 12 

2 

4 

.2 

2 

2 

4 

l 

2 

2 

2 

l 

1 

1 

40 .. 9 ! 1, .. 45''/ 

41.3 ~ 1.55:J 

42.6 :!:: 1.479 

43 .. 6 ! 1 .. 1141 

.{,.0,5 ! 1.269 

42.6 ! 1.517 

44.1 !. 1 .. .354 

l.v2.1 :t. 1.518 

40,.9 t. 1,.4(;3 





Fig ,. 7. Frequency distributions sh<>'W'ing the boll period in number of days from 
tagging for parents and F1 of Lnnkart 57 x stormproof lfl . 
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Fig. s. Frequency distributions showing the boll period in number or days from 
gging for F2 and baekcrosses or Lanka.rt 57 x Stormproo£ 111 . 
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gm-mimted, F1 X Okl~Jlo:m Spedal • The tne6ll ot this 'baekcross wa.s 41. • .S 

days. !ho l.ddpoint of tho F1 ruld Olrlclloma Special ms /J..'15 days. !he 

observed results agree cloaely with thosa expected ~rith additive gene 

k!nkart ,27 !. .m,sm,oof &. 

J,mn lengths nt boll peri<rd for ta~ 57 .Qlid stormproof lt1 (Figs. 

7 and s, 'fable 9)1 vere, 44-.9· am 41.3 ~. respectively., this (litference 

was ~J.eo. hiahly a:tp.ifi«mt,. giving a •t0 wlue ot 13.,36*• •. The f 1 mid 

r 2 tr.!OO!lS were 43 .• 6 a'1d A.3.,0 daye, ~eeti-vely • elosel:y app~ti!lg the 

aritllrnet1c ~:not the p&Nmts• 43.l., The mean. of the badreross, r1 x 

ta~ 57, was .(,4.1 ·dnys,: f;he :midpoint of the r1 and ~ S7 being 

44.2; &:7s. 'l'oo meatt f'or the o-tbar baekcroes, ii x Stol"mp.roof f/11 tms 

42.1; tlays, whereas the midpoint or the F1 and ~r Ill was 42.,45 

deys.. The observed: results ot the F1 , F2• and oockc:roeses agree cl.o::.el.7 

witll those ~ ~dth littldit1,ve gene epreseion,., 

fJ!fJ,cJlog §;zeeia1 a ~ a. 
In the cross Oklahoma Special x stormproof H.l (Figs. 9 and 10, Table 

9)1 the dlliere:nce between parents was ohl,y 0-.4 ~,., Th$ paranW dif.­

ference wns mt sipifi.emt, giv:mg a •t.tt value ot l .. ?l.. ·~ '1al.,ues. 

observed werei for Old.aholnft Spec1al;t M}.,9; Stormproof' ill, 4l,.3; F1 , 

40.SJ F2, 4!J •. 7J atid. P1 x. O'klahom Spada!, 40,.9 da,-s .. Since the pal."~ 

did !!Ot iU.rter. sfgniticmt17 1n respect to boll perioil,. it appears that 

the maturity difterenees bet-.1&en Oktahe• Special and .~£ jl. were 

dtle to some factor other tr.inn 1~ of bQll period., 





F:lg. 9. li'reque1:lcy diatl"ibntions elwtdng thG boll period in lltlmbo:r o.f' de;/$ t.rom. 
t,.agging for parents and F1 of OkleJ1onie. Special x Stormproof' ttt. 
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Fig . 10. Frequcney distributions showing the boll period 1n number of days fro: 
tagging for F2 and one backcrosa of Oklahoma Spooial x Stormproof 11. 
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Jleritability gl ....l! Period 

Substituting observed ues for Lankart 57 x Sto l"OOf (j.l into the 

:f'ortml. e for testing additivity of the scale gave t he following results: 

11 period JDCans Variance Sto.ndnrd error 
: -0.3 • 12.574 3. 54 

B = -0. 7 VB 13.709 J.70 

C = -1.4 V c = 58. o:t.3 7 .. Eil 

In this sealing test, 0 indicates co ete additivity~ and plus or 

minus deviations indicate non-additive gene .effects. The deviations of 

-0.3 to .-1.4 were all exceeded by their standard errors., indi ting non­

significant deviations fro additivity. 

Th second criterion of scaling, 1nde endence of environment 

, could not be tested since the parent.el varieties vere open 1-

linated and er mt considered homozygous. 

The er cent of heritability for the same cross was calculated by 

using e method proposed by ther (S) and £urther illustrated by am.er 

(12) . SubstitutiDg observed vnlues into the formulae, the foUo ing re­

sults vere obtained: 

Pedigree 

'2 
2 (F2) 

13:1.. 82) 
2 ( 2> - (B:t + B2) 

(1/2) D + (1/4) H + E 

D + (1/2) H + 2E 

(1/2) D + (1/2) H • 2E 

(l/2} D 

Observeg irarianc.e 

2.771 

5 .. 542 

.4.1.39 

1 . 403 

Heritability = (1/2) D = 1.403 = '0. 506 or 50.6~ 
V F2 2. 771 



storm rettlsta:nca class:tfimtlons in eybrid progei'.des ot Ladtart S7 .x 

S.tormproof' Ill we.re d:ifficul.t... Figure n shows the· 'Val7.ing d-egreae ot boll 

types a.1\d fluffiness olm.erved.. Dittersncss li."Etrc nm-e 41stinct in~· 

gating genera:tions of Lanka.rt 57 lt Oil~ Speeial (11F~ '12) and Okla­

ham Spec!al x S~t Ill {F't_gm,o l:3). Rowevei- !!\ all prog$nies 

several ii~termec1:lrxte tJ,1}es oc~ indicating either a large .number o2 

genes b'..flue».ced storm .renistanoe,. or env:iro~ ettec'ts were gre.at.-

It seerJS likely that both stornwroo,f ta a!lld the ta?lk.art. 57 types · ot atom 

re.s1st&nne wre L'tll2eX"itcd quantitatively since tankart 51 ws ur.dfOl"m in 

boll 'tj1)S. 

tests uei-e F:S.de on cronsee of lru:ll~t 57 x Okln.hom Spee:Jal. and 01dtlbolr.a 

Special x Sto~r #l. Ib test tor independence no:-· assoc:ts.tion was 

run on m"Oesoa of La~ S7 x .S~of' 61 because o:f tho di!'ficulty in 

cl.assifioo.tion :.f:0:r storm Ns:b:itnnce. A Chi squar:e t0st was el.so ~do on 

the storn.proof' //! :Parent because of the ~ia.b:U.!ty ot this pa.rem 1n 

boll. types. 

Tables l·O ~.?ld ll s!1ow the Chi sqw;i.rea and probability l'a!lges for all 

cross~e on which the test tor assoeiatlon ws made., 1n: no case Wf.l& :S.l\V 
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Fig. 11 . Typical bolls of Lankart 57 and stormproo£ parents al'ld 
their F1, F2, nd F3 hybrid progenies. 
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Fig. 12. Typical bolls of Lanka.rt 57 and Oklahoma .Special parents and 
their 1 , F2~ and :, hybrid progenies 
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Fig. 13. Typ1 bolls of Okl o · ecial nd Sto roof a.rents 
and their F1, F2, and F.3 hybrid progenies. 





' iJ:'able 10.. Ti.10 way alasa:H'i<>ation for oorlines3 Qr lateness of :ur:idivid1tal 
pl~nts -which .have normal, Lewca.rt,., 01• intermediate boll types 
i!i ta.rdrn:rt 57 x 01::lnhon:a Special. 

F' 
.-L 

J~l'Jrart 
!ntcrm.edia.to 

1'1o:rma1 
I.nn.\az,t 
!rrt.emet1iate 

.(t .. ·~ o.s .. ' o.s, • ~, r .. 111•· _ -_ · -_/._ - -

Wormal 
La:t2karl 
!ntor,;i.ediQte 

19 ;ll 
6 

-41:-. 
24 

l ... 1718 

0.4473 

a.Plants irho:se boll period t..m~ srio,:rrte.r tha11 the moon of tho sample 
studied .. 

bP.l.ants 1rhose boll pe:ricx1 wee longer trJD:n the .tr',ean of the sample 
studied. 



~ble 11. 'l\lO vq clasaitication f'Qll' earliness or la:tene&s of indiv1d.Ual 
plant.a ·which tmve ~ 1 stormproof, or intermediate boll 
typeo in 01d~lto:m Specie.! x Stormproof ill. 

!oll. ~e ' NmnJlit vin!a ' x2 p 
t•-~--r~ Lf . .B 
~ .' La •.· _ Total. 

stomwoof I .. - .. ki 
Ho~ 6 5 11 
Stormproof ' 10 19 
Ii1t~iG;te 28 _@.Q_ ~ 43'" 35 o.6634 o. r;o.o,.so 

Fi -
Normal 18 15 33 
stormproof l 0 1 
!nts:rmediate -11., g _a -34 23 57 1.,.3315 o.so,..o.70 

12 -
llormal 2:3 24 4? 
stormproof 1 1 2 
!rtem€d!ate .. ..l!.. -a. 

37 85 2 .. 6422 0.,20-0.30 

(o .. s. X tlt JliJ:.l ' :,, .l:' _, 0 1-S.1, 
1:.ormal. 45 ~' 79 
storrq,roof 0 0 0 
Intermediate 2 J';> ('I; - 4:f-·· '·!.l'g' 3-.'91?6 0.10-0.20 i'J,7 c·· 

e.Pl.ants vhofile bo-ll porivd was shcr-ter t11&n the mean of the sample 
studi19d., 

bFumts vhose 'boll period ·was longer t.00.12 the mea:n ot the sm,:ple 
studied., 



signiflcant Q:ii sq:uare "-.alue f'otood illdioe,ting thtit boll period arirl stortl 

rosist.~nee ucre not asoo.ciated. with each other. 



Components of earliness incl.:i1din[s: rate 0£ sqlmring ~ le1.igth a.f sqt:~-re 

period, boll grm,rtb rates, a!ld boll period tte!'o studied in three ver!caties. 

selected .far ~ts. beoo-u:se they d1ffe:red in mtUl"ity a~ stoa>m re;1:d.st-

The thre.e p~ental w.:,ri,ot!es were f'o'lffld to dif'fcr in r1;1te of sqtml'ing ... 

Previous workc.rs {4:, 7) found that cotto11, w:r!et:J.cs ditteroo in tbair 

square periods.. in the present study, difi'e'L'e»Ce$ ver~ l'lOt .s!grd . .fioont 

fol:' length of square period, 'being less tlmn one·~ amone1: va:d:.eUea. 

The EOst re:p:td gain in green boll weights occurred dm·i:ng the first 

15 dtij,"s of ooll gro'tv>th.. Higlll,y significant d:i.£ferenoos rur.,:mg the ~ento 

were observed, substantiati.11g the results 0£ J.:hrtin; Bslla.rd, .a.,_'l'ld Simpson 

(7)~ who :fottnd dU:''f'ere3'i®S in boll gJ;'!Ovfth mtes ernoP.g cotton .Dpec:ie.s alld 

vttr:let:i$s.., The dif:to:ren~s in the size of' t!1e lJOlls a:r:o appe.r,ent to the 

11rured ~ye., Lanknrt .57 having n larger and heavier 'boll.. ~rt 57 sets 

:fewer bolls than either of ·the other two var:tet:ioa which very po,ssib]cy' 

acoc,unt.s for the larger si:?ie and weight of its bolls, or vice V,~~. 

Length of boll period we.5 approximately eg;ual ixl Oklahcll.-a ~c:!al 

e,1',,a, Bton1e'?roof fdl • Theoe varieties had significantly ehort.er 1:,oll periods 

tban r ..• a:r,Jmrt 5?" Previous worlters (1, 9) have ahmm that s,e,aao:oal differ,,.. 

ences occur in t,1:e length of boll period. Average boll periods f'or the 

t,hree variatioi! in the present stu.dy wert;;1 14.lS de;ys shorter in 1952 thn11 

in 1951., Vm-ietat differences were consistent ·:w the two year-a L'll spite 

of th0 more serious dr<mgbt in the se-eo:r.tl ynar. 



1,1 thouzl:i s.ignlf:lct<rrf, W!riet..il diffo:r~encGs we1•e fomid to oeoti.r :il;!! rote 

of' t.i(!tte::r1.ng, 'boll sz-01rrth rates, and length of lJOll p~1cd1 o;ri,.ly boll pe:riod 

wns studied in segrege:tit1g generations.. Since a large population t;a.~ gro1rm 

in 1952, time did mt pormit a stnd,y of the rate of sqiwring.. f:"OJ.1 grouth 

rates eou.1d not, be studied on indiv1d:uo.l pla:nts, so r3 proge:v"liia t-.rere 

plented :.tn order 'to provicle aevere.l pla!lts for ho~l g:rotil'th !l!'tite ~tudy. 

Howsvor,, beoouae ,of the ~:tl rnmtber of plants pex· r3 f~w.y, sufficient 

blooms H&:re not o'btainoo. for ta~;;:tng pe-,,r dG1y to pern,it e<.~.ctiug thit.3 

study. 

I'n tbe erosses i..'l whieh tr:~ p::,.rent d:iff'ered., :IP...nkert 57 x Ok.lab.om 

S>pooiru. nl1.d I~ri.1r~,rt 57 x Sto:t."lllproof l~, boll per:iQd appooi"e:d to be .:tnber .... 

itcd as a. qu.antitat:i:ve character with additive gene aet.:ton ir,iiioo:ted. 

Apparently additive gene effect,s in f{tw~ntitativo b.her.1~:nce oon result 

.from (a} ~11 gene~ ha.v1:ng strictly additive effects, or (h) mor::e genes 

'.be:tng dol'i'rl.ront for earliness and sor.1e genes bei~ dond.IID,nt :for la.teness, 

and t.l10ir .ef'f'eets l:lala:n_cint es.ch otl'.iEir. 

proof /fl c!id not di:ffcr slgni.fioo:ntly in the length ot boll period. 

The be,ekc:oosea'S irhir&i dir1 not g,s-r1r1.imte well, {ta.!iliart 57 x Olde,harr.a 

Speciel.) x Lanka.rt '37 e,nd (Okl1:tho1r1a Speeie.1 x stormproof i/1) x Stornrproof 

(Pl;t 1;101:~o one-fbln:'th Ol:::.1ahotr.a, Speei.91. It is posstble tl1fi'.t ~ lethsJ. O()n... 

d:ttion u~.e p~e.r;;sent with one-foiu,,t;;'t Oklahorr,:n Speeia.1 parentage •. 

ReriUJ;bility of boll period ,~;i.s studied in the cross Lt'.lli.;rort 57 x 

:Stormproof' ;}1 si!'lce both bacltm>oesas $1ll'\dVCd... The scale o.f measuramont 

was fouP,.d to b~ additive using the method }Droposed 'by liather {S)., An 

estfmrt.te of har:i.t~bilit.y ln t;ha rrateri.,,'1.l studled sl1owoo a he:t"itabllity 



score of 50.6 ~r c,~rit... Tho :met.hod. for estd.!1'E!J,ing ho:ritB'bi1.ity lffi,.a, 

o'btalned from previons workro:-s (8.,. 12) .iand provides. an est1mte of t.'he 

additive rJe:riet1c portion of the ·va:riance. .A heritability score of 50 •. 6 

per ecnt moans that 1.n adection for shorter or lol'l_ger boll period in 

th.is 11;.at,erlll, one could. exp.eet to :retain in the fll*oge?~t of the selected 

sample 50.6 'PW ae:nt of" the diffo:i.~enoe between the mean of the origiml 

population ant1 t:b.e :mean of the selected OO."!'!ple_. 

In M.s wo1·k on the stormproof eha:raeter.,. Lynn •s (6) obserw.t1-o~s as 

to boll type of the ttatormproof't wr!eties wei'El found to be esaem:.ially 

the same in the ma:ter1al studied in this problem,., However, ~ll concluded 

that stor.rn recist~n.ce ws inhorited on the b:isis of one inccmpletely domi­

mnt gene. In this problem, it was show that a :m.:imber ot degrees. of boll 

types oecur in the F2 and l:i"'., segregations. Therefore, it ~n he concluded 

tfo1t storm resistance in this Mte,rial i~ .tn:b(;rited on tl1e baa!s of' a:n 

tu11n1own nu:mber .of genes that i!!:teraet to oous,e a q:uant:ltative effect. 

Boll pe:riod end storm resista:!!ee wtire found to be independent in tho 



i'he inheritance 0£ sto~1 :resistance and maturity Y3l.",e studied in 

erosrtes of three commizi:rei&,1 V®,rietiea o,f cotton: L~1t11ra.rl 57 i OklahoE!a 

Special, a?Jd Stonnproof #1., Ra.te of sq1laring~ sq,.w.re period, lxill g?"Otft.h 

1-ate, e.nd boll. period ot the parents ·wera studied in 19Sl. Signifioont 

dift'erenees an10ng varieties occurred .in rate of squa:ring, boll gro;,;.'i.h 

mte, and. boll period. In 1952,, ti1e pa:i:-Eints. F1 •s* F2•a, 2nd baekerosses 

(two of which did not germir.o:te) W€!Te planted and boll period data were 

t.alt.en a.long with storm resistance classifications .. 

Tstnlrart 57 ~nd O:klahor..a Speeid bel'i.a:ved 1.;1s t1xpeetoo, tho rormer be-

5.ng le.trir maturing and the latter early mfatting.. Sto1-mproof lfl ws 

previously show to be approximtely as late m.turinft as l,a;nl_,art 57, bttt 

it w~s found to hnve the same boll tJeriod aa O.klo.homa Special... Diff'er­

enees in .tri.atu.rity 't>Jere due to oo:mething other tlnn boll period.. ln tho 

ca•o;sses L-anko.rt .51 x 01".1fihom Sp~ciel a:nd talilre,rl 57 x Ston;proof 111,. 

significa:nt t:li.ffGrenoes u:ere ob~rired .rur.n:og the p~rents and the hybrid 

populations m!"...£1;ns.. Rerita.bility studies ·;;:r~1"'e :rt.a.de on the cross tan..'lrart 

57 x Stormproof ~'11. It appeared that a l:l.Utlb~il'r of genes uith a total 

additive effect were respomil:ite for the d-ete-nninotion o~ boll l)E;.,>riod .. 

A heritabilit3· estimate of 50.,;6 p-!.';:!" cent was obtai1100 for the rr.ater:t.al 

studied. hi the cross Okl~ihoma Special x Storm,~oof' ti,, no significant 

differences a.tong JJarents a:nd/or hybrid population :meas vere cibee:t>Ved. 

Storm resists.nee ~1s con.eluded t-0 be i:nJ1erited on the basis of a!l 

unknown number of gene$ tr..at intr1ract to oo:use a c1u.~nt1tative effect. 
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