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INTRODUCTICN

istorm resistance®, or the tendency for the locks to remain in the
bolls for an extended period after maturity, is important in cotton being
grown for strinper harvest. Since all the present commercial storm re-
sistant varieties are relatively late maturing, it would be helpful to the
cotton breeder to Imow if storm resistance and maturity are associated.

The objectives of this stury were to determine if a relationship
existed between maturity and storm resistance; to study inheritance of
storm resistance and to study earliness and its componments., The compo-
nents of earliness that were studied included rate of squaring, lemgth of
square period, boll growth rates, and boll period.

The work was carried on in 1951 and 1952 on the Perkins and Paradise
experiment farms located in the southern part of Payne Coumty, Oklahoma,



REVIEW OF LITERATURE

Problems dealing with storm resistant cotton are relatively recent.
Meturity studies, however, have been carried on for some time, and there-
fore, more literature is availsble on this subject.

Consistent differences for square period, or the length of time be-
- tween the appearance of a square and 1ts subsequent blooming, were found
in four varieties at Sacaton, Arizona, in 1921, by Martin, Ballard and
Simpson (7),1 In 1924 and 1925 at Sacaton, Arizona, loomis (4) obtained
sinilar results.

Mcliemara, Hubberd, and Beckett (10) observed that cotton which was
not thimmed had a longer square period than cotton which wes spaced at
12 inches. However, Ludwig (5) concluded that spacing of plants had mo
apprecisble effect on either the square period or the boll period.

¥ertin, Ballard, and Simpson (7) studied boll growth rates in Pime
and Sea Island (G. barbadense) and Meade (G. hirsutum) cotton. They found
that green weights of growing Pima bolls reached a meximm weight at the
age of 40 days. However, the gain in welght wos mwost repid up to 25 days,
after which time the gain was negligible, Differences were found between
Sea Tsland and Meade in the rate of growth of green bolls end in the maxi-
mm green weight of the boll,

Poll period, or the length of time between flower opening end opening
ofthemtmban,_muemammabyamormmm

Irigures in perenthesis refer to LITERATURE CITED, page 4h.



Hooton, and Forter (9) stated that in most cases the thickness of earpel
walls tends to be associsted with boll period; bolls having thinner ear-
pels had shorter boll periods end bolls with thicker carpels had longer
boll periods, They also concluded that boll period is strongly influ-
enced by seasonal differences in temperature and moisture. Buie (1)
reported that droughty conditions shorten the boll peried.

Puie (1), and Martin, Ballard, and Simpson (7) have found that the
boll period progressively lengthens with the advance of the season, Keitt
and Murray (2) as early as 1919, stated that the use of certain fertilizers
may also delay or hasten boll maturity. There are mumerous reports in the
literature concerning the effect of fertilizers on maturity.

loomis (4) reported differences im boll period in relation to nodal
location, He found that the maturation date of bolls of the same flower-—
ing date was longer on the outer than on the immer modes of the fruiting
branches,

Buie (1) concluded that maturity can be altered by a high shedding
rate of bolls,

A study of the stormproof boll type and its inheritance was reported
by Iyma (6), who observed that stormproof bolls had rough and cracked car-
pdu]lsandalm&emoofmdhuhmthamduatnﬁn'ﬁy{
Stormproof bolls are extremely difficult to distinguish until after the
boll is open from four to six weeks, aceording to Iymn., He also observed
that the degree of stormproofness is affected by seasonal differences and
that there are three good methods by which one can determine stormproof-
ness, ramely (a) appesrance, (b) amount of "drag", and (e) the effoct of
weather, Drag can be defined as the resistance of a lock of seed cotton
to removal from the bur, Iynn concluded that there is only one geme pair
controlling storm resistance in most commercial cottons,



MATERIALS AND METHODS
Parentsl Varieties

Three commercizl varieties of cotton, Lankart 57, Oklahoma Special
(Acala 6566-18), and Stormproof #1, were used as peremts in this study,
For convenmience, these varieties will be referred to as L. 57, 0.8., and
st, #1, respectively, in graphs and tables.

Date< are available on per cent of totel seed cotton harvested at
first hervest for two years from the same three locations each year, The
following percentages were computed:s Lankart 57, 47.8 per cent; Storme
proof #1, 47.4 per cent; and Oklahome Special, €0.6 per cent harvested at
first harvest, Larkart 57 and Stormproof #1 are rather late maturing
varieties, while Oklshoma Special is an early meturing veriety.

The varieties also differ in storm resistance, Oklahoma Special has
a normal fluffed-type boll with little or no drag between the locks and
the burs, Stormproof #1 is a small-bolled stormproof veriety. The locks
are tightly held in the bur and a knitting effect is very evident, as is
shown in the examnle of the Stormproof #1 boll in figure 11, Iankart 57
is a large-bolled stormproof variety., The locks tend to protrude from
the bur and 2 knitting effect is not evident., Initting is the stretched
appearance of the lint between the carpel tips.

’1%9mmtormmmmmmm.
‘p-howo



These three varieties slso differ in rate of blooming and per cent
bolle set, The following information was obtained et Chickasha, Okla.,
in 1949.3

Total

Blooms Per cent Bolls
Lankaxrt 57 18,26 55.0 10.0
Oklahoma Special 30.19 48.6 14.7
Stormmroof #1 2,67 €5.7 1.2

Although Oklahome Special produced the most blooms, it had the lowest
percentage of bolls set, Lankart 57 produced the fewest blooms per plant
and its per cent bolls set was not high, FElooming curves for the three
varieties all reached a peak between 20 and 25 days after the start of
blooming, but Stormproof #1 did not bloom as extemsively as the other two
varieties during the first ten days of blooming,

Comparison of Parents
The three parent varietics were examined for the rate of esquaring,
squere period, boll growth rates, and boll perioed, Beoll growth rates were
determined on material planted at the Perkins Agronmomy farm; the other
characters were studled in a planting in the Paradise field.

Bate of Souering

In studying the rate of sguaring, 50-foot rows of each variety were
replicated three times, The first 25 plants in each row were used and
squares were counted on individual plants three times at five day interwels.
The mumber of squares per plant was recorded for each date,

JUmpublished data of the Cotton Breeding Research Program, Okla.
m-m.m.



Sguare Perieds
Three replications of each variety were used with two 50-foot rows

per replication, A pair of ordinery ealipers was set at 3/32 of an inch,
On three dates, st ten day intervals, all squares of this sisme (excluding
bracts) wire Sigped, A Gifferent wlured wirfig was Vel for ench date.
When the tagped squares begen blooming, the mumber of blooms opening each
day was recorded. '

Boll Crowth Bates

Four replications of five 25-foot rows per veriety were planted, the
varieties being randomized within replications, Plants were thimmed to
one per foot and weeds were kept at & minimm,

When hlooming was well under way, 100 blooms were tagged on the middle
three rows of cach variety, The remaining two rows served as border rows
and were not tagged so that border effects would not enter into the results.
Blooms were tagged on three dates at ten day intervals. Tegs used were
circular cardboard disks with & metal rim and a string securely fastened
to the tag, A different colored tag represented emch date of tagging.
The tags were hung eround the pedicel of each bloom used,

it five day intervals after tagging, ten young tegged bolls of each
veriety were hervested at random from s11 the plots. After four weighings,
only five bolls were harvested per variety per date because sufficient
bolls were not aveilable to complete the boll period if ten bolle were
harvested. The tracts and pedieel of each boll were removed by means of
& razor blade and the bolls were weighed individually immediately after
removel to provent error due to water loss. Weighing was carried out to
0.01 grem and these weights were recorded for each boll of each variety.



Boll Periods
Bloom tagging wes accomplished in the same memmer as for the boll

growth rate studies, Six replications of each variety were used with two
50 foot rows per replication, Ome hundred blossoms were tagged on each
of two dates. The date of boll opening was recorded as the mmber of

bolls opening per variely per date. Bolls were considered open when two

carpels were spread at least 1/, inch apart.

Inheritence of Boll Period

Eroduction of Seed
During the 1951 seeson in vhich the porents were studied, crosses

were mede among the tiwee varieties at the Perkins Farm, Tn 1950, Fy
seed had been produced and this Fy seed was used to produce the Fp and
backerosses, mt‘zseadmsenktoﬁaﬂ.mdnﬂngthewmoflm-
ﬂand!sseodmpmdnoad. Tharl'amrmmﬂmtpums,rl's,
Fy's and backerossee could all be studied the same yesr under similar
conditions, Paremtal seed stocks were from commercial sources in all
tiree yeers. It was origimlly plamned to study boll growth rates in F,,
but because of the small mmber of plants per Fy family, this was not
possitle,

Iield Dosign gnd Flenbing
All seeds were planted in flats in the greenmhouse. This was done

with the intent of obtaining uniform germination and perfect stands in
the field, After the seedlings were well established, they were trans-
planted to the field.

The original field design called for 20 replications of each of the
pedigrees, but due to poor germination in the greemhouse, only nine



replications of 12 pedigrees and six replications of ome additional pedi-
gree were studied, Two backerosses were lost as a result of failure to
germinate,

Bach field replication cortained one row of ten plants of each pedi-
gree, Rows were 42 inches apart, and the plants were spaced 18 inches
apart in the row, The whole test was bordered on all sides and mo alleys
nor skips were allowed within the test area in order to eliminate border
effects. The rows in each replicstion were assigned at random, The
18 inch plant spacing within rows was based on the results of previous
workers (5, 10).

Tagging and Recording
A11 blooms on every plant vere tagged on 15 consecutive days., To

minimize writing on the tag, the first day was assigned mumber 1, the
second day mumber 2, and so on, up to 15 days. Tegging was started on
July 24, The daily tagging wes done to assure five tagged bolls per plant,
congidering that only about one-half of the blooms could be expected to
produce mature bolls,

Bach plant was visited once every other day and all tagged open bolls
vere recorded for each plant for that date. Tags were removed whem open
bolle were recorded to prevent confusion on later days. The mumber on the
tag was recorded together with the date of opening of each boll, The boll
period could them be eslculated by the difference between the date of tag-
ging and the date of opening, Recording was stopped on each plant either
when five tagged bolls had been recorded or when all tagged bolls on that
plant had been used. Plants with a minimm of three recorded bolls were

used in the analysis.



Storm Resistance Classification

Bach plant was classified for storm resistance by appearance and
amount of drag. Classification was delayed until late in the season in
order to let weathering have its effect. There were four classes of storm
resistance used, namely (a) normal fluffed boll type found in Oklahome
Special, (b) Lankart boll type, (e) stormproof boll type as found in the
Stormproof #1, and (d) boll types intermedinte between amy two parents.

Apalysis of Deta

Variances of the parental and hybrid populations were determined by
pooling within replication variances for each pedigree, Differences in
mean length of boll period of the parents were tested for significance by
the "t" test (11),

Analysie of variance was used to determine if the three parent vari-
eties differed in boll growth rates. The "F" test was used to test for
significance (11),

The Chi-square test (3) for independence was used to determine if
association existed between boll period and storm resistance, Chi-square
tests were also made to determine if differences existed among the parents
in their rate of squaring,

Heritability wes estimeted using the observed variances of the F,
and backeross populations es proposed by Mather (8). Use of this method
i1s wvalid when the secale used satisfies two eriteria, (a) additivity and
(b) independence of enviromment and gemotype.

The date from the cross Lankart 57 x Stormproof #1, the only cross
of which both backecrosses survived, were tested for additivity of the



»

gezle using the follovwing formmlae fyom Vather in vhich the letier B indi-

eoten backeross, P indicstes porent, and T indicstes £113n) generotion:

Boll period repns Yordionce of boll

nericd

122l -H-F Yp = 40E + VB # VE
p=28-%-F and Vg AVGp ¢ Tip + VH
c=24Fo-2F - M-Pp V= 1WE, + LV 4 T+ V5,

To test the second criterion, it is necessary to have two or move
genotyoes showing differont mean volues, Each sean value must be made up
of o marber of individuals in which vop=heriteble verisnces con bo ness-
wed, The varisnces can be compared by voariance ratios. Sisnificont
differences will show thet the ron-boritsble variance is not independewt
of the genotype.

Heritebility of boll period was estirmated using the nethod proposed
by Mother and further illustrated by Worner (12). In this method the
letior D indientes additive genctie effects, ¥ indicates mon-sdditive
renetie effects, ond § Indicotes euvirommpental effects., The following

are {the foroulee used:

Hithin yryiance of

2 (¥2)
(1, + B2)
2 (Tz) - (B1 » 02)

Fordtebility = (/2) D
¥ ¥o

There are certain besie sssumptions In esbireding heritohility by cone

povents of veriores, Worner (12) ctoles these asswobions se "additivity



of genic effects, locus to locus (no epistesis), end independent of gemo-
type and envirommentsl variance".

Warner also states, "an additional assumption is necessary to the
effect that the envirommental components of variance of the F, and of the
two backerosses are of comparable magnitude®. |



Tprns
ROTLES

Differences vere found amerng the mubers of squarss produced by the
three parent verieties, Figure 1 shows thet Uklchezs 8pecinl put on more
aguares than the other parents, Lankert 57 and Stoermproof #1, vhich ep-
peared to be neorly siite in the muvber of sgquares rroduced. A compayrison
of the three perents (Table 1} gave & significant Chi-sguore with & probe
ability range of 0.02 to ©,05. This indicates o significant difference
smong verictiss in rate of squaring., Fipure 1 shoved o marked difference

n the rate of couar-

betucen Cklehors Speeinl and the other tuwe verieties &
ing. & comparisen of Lankert 57 and Storsoroof #1 gave & significant Chi-
square with 2 probebility of lecs than 0.0 indieating that all three
varietles differ In rate of squuring. The lover proltability of the latter
Chi~squere was most 1ikely due to o roversal botwsen the first tvo dotes

{Figure 1) and the fewer degrecs of froedom.

vere Poriods

Yo gigrificart difforences in sgusre period vers obtoined smong the
narents, DMflsrences spong verictiss were legs thon one dey for cach

date studied, as shoun in table 2,

grovth evrpves for

o

the three perort verieties, AL five doys after tagging, all tlroe vord-

L TP
wrt 57 shoved

5 P - 3 Ton o o B e o x"" £ F ¥ emn T
eties sppoar 4o b ginilar. Trom flve Lo fifbeee doys, Lond




Fig. 1. Total mumbers of squares appearing on 75 plants of each of
3 varieties on 3 dates at 5 day intervals after the begimning

of squaring,
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Tohlo 3

< B

Frobers of e ag oesrring on 3 veristiss on 3 suceooaosive
dotes. Couwnts wore made in } ronticntions of 25 nlants cach
at 5 day intervols beginning with the stort of scus:

ring.,

Doye from appecrance of lst SEUOTe

Varicty
5 10 15 ~ Total
Lorsart 57 76 225 452 753
Gklahome Spacial 1A 3EC 931 1432
Stormproof #1 €1 228 Sar 276
258 835 1970 3061

fommerison of 3 verieties: x° = 10.8461, P = 0.02-0.05
Copeardson of Lankert 57 and Qwrmrocsf #ls =* = G,0728, P = less then
.01

Table 2., Aversge sovere poriods for 3 vericties of cotion in vhich squeres
e 1

were togged on 3 detes 10 dsys spart.

'};}L;ﬁa f’r{;m sgucy ine to bl@@m'}mg

Verict 5 y
v %te topoer ;: July 1€ ‘ dJuly 28 fugust 7
tovkert &7 17,88 17.65 16,33
C],}ﬁbﬁ"'ﬁ u"“ﬁ c:; ..1 18.1@ 3‘.’(‘;.26 l@lﬁé

Storroyeed 1 1E.56
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o
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W
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Fig, 2, Mean
from

in the

veights of green bolls of 3 wvarieties harvested at 5 day intervals

blooming

to bell opening.

blooming peried,

Elooms were tagged July 20, 1951, early
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weights of green bolls of 3 varieties harvested at 5 dey interwvals
blooming to 30 days after blooming. Blooms were tagged July 30, 1951,
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Table 3, Mean weights of green bolls in grams for three warieties at
specified mumber of deys after tagging, Blooms were tagged

on July 20, 1951,
— - - — T——
of from
Variety

5 10 15 20 25 30 35 40
Oklahoma Special 2,81 13.26 24,08 22,35 24,14 23,24 23,39 10,28
Stormproof #1 3.67 15.29 .65 .45 25.95 24.58 19.36 15.4
Lankart 57 2,95 16.55 29.04 3.13 31.14 35.36 35.88 27.70

Table 4. Mean weights of green bolls in grams for three varieties at
specified mmber of days after tegging., Blooms were tagged
on July 30, 1951.

5 10 15 20 25 30

Oklahoma Special 2,46 12,68 Q.43 20,85 22,87 201
M ﬁ 2.63 12.50 18.&1 19.37 21.& a.%




s Vome T 14 . h o Yo porwridn Do go pai rap,
ther fwe verlieties, hlshoma Spocial sod

S o I T N 5 T T o S e rrgeod gligeen 23 W e,
Tankaed 57 welghed 35,88 graas per voll at ite semivam welghb., GHlahona

Specisl ond Stormprool 1 welghed 2404 sod 25,95 grame per boll, rerpec-
tively, at thelr meximunm velghbs,

Analyses of verdance wore run on the boll welghts for both the first

ond goecond detes of tagsging {Tobles 5 ard &), Tour dotes of horvest with

ton bolls hervested per vlant per date were included in the analysis in

lsd
)
[
Wt
\F

o3
; 3

ot elpht dates with orly five bolle per hervesh dote vere ine
chd&& in the geecord smelysic (Talle 6), Sigpificand «.Z;ffemm*s awong
verieties wore found ir Loth amalyses. Therefore, five Lolle hmxwested
per plant per dele provided & lorge encuagh sarmle for comparing thege

yarietics,

As previovsly stoted, the boll grouth rotes of OWlshoms Specis
Stormproof 1 were mch the sere. 1% is escumed, thevelore, thet differw
erceg between Lonkert 57 an? the othey twe wardciles accounted for most
of the veriance due to vericties.

A third anglysis of voriavce was run en five bolls por welighing for
the first six detes in the second tagged grovp {Teble 7)« EHighly signifi-~
cant difforonces also ccomred in this anslycis showing thet differences
in dates of blooming had 1little or no effect uwoon variatal differences in
bell grovih retes,

The mwber of bolls per velghing end the tobel pwber of velghings

veried beeauwse of a shortage of bolle covsed by boll weevil infestation,



f=2
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Table 5, dmalysis of mrimqo of groen Loll weights with 10 bolls
ted per plant per dels for the Diret L dotes after
20, 1951,

Totes 3 102590476
Varistise vwithin dotes : 1000,0085 1250248 10,43
Ploarnts within varicties v

within dotes 108 12957061 11,5973

s

&

Total ' 119 12855,6722

Table €, Arelysis of wriance of greoen boll welghts with 5 bolls
harvested por plant per deate for She first € dates ofter
tagging on July 20, 10481,

Sowree of varintion D Fa et 5.8. W2, ¥

Dates 7 7571 2860
Varieties within dstos 16 25604323  160,5805 110508
Plants within worictics

within dntes o 13702236 12,2732

Total 11e 11510.9419

ioble 7, ﬁml‘grsis of vorisnce of green boll veights with 5 bolle
rvested per plant per date for the first &6 dotes after
taggirg on Jzﬂv 30, 1951,

Source of wristion B, Hot 8.5, Haell, ¥

Inten

Yeristics within dates

Plants within verictics
within dotes

3%4..5560
AILT7R34L 1TRGTIO 18,5

6OT.0541  9.693¢
6204,6335

b
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¥ig, 4. Frequengy distributions of opening of bolls produced from blooms
tagged on August 11, 1951, in 3 varieties of cotton,
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Tekle 8. DTer cont of total mumber of oven holls per wericty for
3 varicties ol specified mumbers of deys ofter togping
af Hicome,

Veriety e m &2 55 57 50 62 &3 &5 67 Total

Oklahoma ,
Speelsl 1.6 66 £4,2 23,0 1.6 104 6.6 £ ¢ 0 10C.00

Stormroof

Lerkert 59 C© 0 2.2 16,7 3.7 11.1 40,7 5.6 5.6 7.4 100,00







1 Tordeds
Yarked differences wore found in the length of boll periods of the
norents, Tiloure 4 (Table 2) shows the fvogreney distribebions of ner cont
tolls openine por verdety on the indiested mumber of davs efbor Tleoomo
vere tegged., leon boll perieds for Ukehors Spocisl and Stormproof #1
vers amrmimtaly the sore, Giffering only 0.37 doys. Fouever, the Qif-

forence betweon these verdetles epd lankert 57 was 5.17 doys end 5.5 doye,

wrool’ i1 was known to be later moburding then Mleohoma

w

respectively,
fncednl. The difference in mabwrity ves not due to o difforonce in boll
period.

Froguengy distribuiions for 211l vericties wero bimedel. The lovw
seddic botuwcen the tuwo pesks wes duc to o sovere cold wave which brought
rrecipitetion ond lov tornerstures for shout a three day period to this

gection of Ohlehore, Bolls folled to open during this period,

Ench of the crosses, Lantert 57 x Otlchome Seeclal, Tenksrt 57 x

Stormproof 71, ond Olahows Specizl x Storsproof 1 will be diceussed

separotely.

A

Lerleort 57 x Okl

Dot mn et

Fean lengthes of boll perdod for Lonkort 57 and Oldshorms Special

ghors §

{ Pigs. & ord 6, Teble 9) vere 44.9 and 40,9 days, respoctively., A W0
volve of 15.66%% yzo oblained indienting thet only once inm 100 tires,

under oimilor conditions, observed differcnces oblained vould Te due to
chonee. ¥; ond ¥, means were bothk 42,6 days, closely approxirating the

eritirctic meen of the parents, 42.9. Seed of orly one backerocs
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Teble 9. Frogrencgy cdlistributions of rzemzﬂ toll periods of individual
vlarnts in indicated ropulations

Glas 58 ceﬂtr—n’m e“bav‘dwm do- Total 's oan zmd

4'3' - -1_' . +2 3 _-hﬁ, Plz;nts T”wi&tmn

Lankort 57 5 715 37 7 M M. tira

Cldlahora Specinl 2 10 32 28 11 1 90 40,9 = 1,457
Stormmroeof J1 1 028 2 7 2 1 & AL.5 = 1.553
L. 872 0.8, By 15 30 27 ¢ &L 8, 42,6 21479
L 57x St. £ By 110 29 3% 9 2 €5 43.6 ¥ 1.4
0.5, x 8t. 41 2 3 20 16 8 57 40,5 2 1.2€9
L. 57 % 0.8, Fp 117 23 29 12 2 8,  AR.6 % 1,517
Lo 57 x St. 1 ¥y 2 920 29 8 2 T 43,0 % 1,665
0.8, x 5t. 1 E, 116 30 2, 9 4 1 85 40,7 T 1.1
(L. x 0.8.) 0.5. 1 33 19 16 1 83 43,51 1.5%

(L. = 8. 71} L. 2 12 18 27 & 2 ¢ 44.1 11,35
(., x &, 71} 8. N 1012 33 26 12 2 86 420 L 1.518

12 2 g8 40,9 L 1,463

L €3]
L% 1
N

(0.8, = 8, £1) 6.8, 2 10







Fig. 7. Frequency distributions showing the boll peried in mumber of days from
tagging for parents and Fy of Lankart 57 x Stormproof #1,
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Pz, 8 Frequency distributions showing the boll period in mumber of days from
hgiuhr?zaMhmsmofmmtS?xmrﬂ.
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gervineted, ¥y  Cklehore Special. The wenn of this backerozs was £1.5
days. The widpoint of the “E-‘l

observed results agree clossly with those expectod with additive gene

end (lehomn Special wae 41.75 days. The

exprecsion,

Fean lengtha of boll peried for Lenkart 57 and Stormproof #1 (Fips.
7 and 8, Toble 9), were 44.9 andg £1.3 doys, respectively. This difference
wae also highly signifiennt, giving o " velue of 13.36%%, The F.‘L and
¥, means vere 43.6 ard 43.0 doys, respectively, closely approximeting the
arithretic rean of the porents, 43.1. The mesn of the backevross, F oz
lankert 57, ves 44.1 days, the midpoint of the Fy and Jankert 57 being
L1425 deys. The wean for the other backeruss, ¥, x Stormproof #1, was
421 deys, vheress the midpoint of the Fy and Stormproof #1 wns 42.45
days. The ﬁbserveﬁ, results of tho Fy, Fn, and backerosses agree closely

with thoge expeeted with odditive pere exnresgion.

D¥lohone Speeinl x Stormorcef f1

In the cross klehorz Speeisl x Stormpreocf #1 (Figs. O and 10, Table
9), the difforonce bebween parewts wes only 0.4 deys. The porestel dife-
fererce wes not significsnt, giving 2 %% wlue of 1.71. lean values
obgerved weres for Oldehors Speelal, 40.93 Stormroof 1, 41.35 ¥,
LD.53 Fz, 20,73 and F, x Oklehera Speeiel, 40.9 deye. Since the parents
did not differ significextly in respect Yo boll peried, it appears thet
the maturity differonces botuween Oldeshore Speciol and Stormproof #1 were

due to soue factor other then length of boll pericd.
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Fig. 10,

Frequency distributions showing the boll period in number of days from
tegging for F, and one backeross of Cklahoma Speeiel x Stormproof #l.
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Heritabllity of Poll Period
Substituting observed velues for lLankert 57 x Stormproof #1 into the
formilee for testing additivity of the secale gave the following results:

Eoll period means Variance Stendard error
Az 0.3 vy = 12,57 3.54
B = 0.7 Vg = 13.709 3.70
C =l Vg = 58,013 7.61

In this sealing test, O indicates complete additivity, and plus or
minus deviations indieate non-additive gene effects. The deviations of
=0,3 to «1.4 vere all exceeded by their standard errors, indicating non-
significant deviations from additivity.

The second criterion of sealing, independence of enviromment and
genotype, could not be tested since the peremtal varieties were open pol-
linated and were not considered homozygous.

The per cent of heritability for the same cross was calculated by
using the method proposed by Mather (&) and further illustrated by Warner
(12). Substituting observed values into the formulae, the following re-
sults were obtained:

Pedigree ariance components

F, 1/2) De (A/L) HS E 2.7
2 () D+ (1/2) He 2B 5.542
(B, + By) (1/2) De 1/2) H e 2E 4139
2 (Fy) = (B; +B,) (1/2)p 1.403

Heritebility = (1/2) D = = 0,506 or 50.6%
Vi o



nethods of egtinotirg beritabillity could not be used since the

E &
W ey

porertel vordeties vore pner 2wllinsted and vere mot cougidered DONOTYECUS.

Seprepatior of Stormproof Poll Ty

Storm resigtance classificstions in hybrid progenies of Lankert 57 x
gtormproof #1 were @ifficult. Fipure 11 shows the varying ﬁegreés ef boll
types and fluffiness cbserved. Differences wero more dlstinet in segre~
gating pencrations of lawkart 57 x Oklohera Speeial (Flgure 12) and (ile-
homn Speclnl x Stormpreof 41 (Figure 13), BHovever in all pregenies
severel interredinte types cceurrved indicelting elther a large miwber of
pgenes inflnenced storm resistence, or envirommsntal effects were gres
Tt seoms 1likely thet both Sterrproof 41 swud the Lankert 57 types of storm
resistance were inherited cquantiistively ce Lankort 57 was wniforn in

boll tyve.

thi sovere testes Tor independence and association vere made to deober-

mine the relationshin of rlorz resichence and boll period. Ghl sguare
tesbs were wade on crosses of Larnkert 57 x Oklohows Speeilal snd Uldahona

Srociel x Stormproof #l. Fo test for indeperdonce ror assceciation was
Tun on erosses of lenkart 57 x Stormproof #1 beecause of the 4ILLd mty in
clzssificntion for ctorm resistance. A Chi soware test vas clso mede on
the Stormoroof #1 vsrvent Locause of the verisbility of this parent in

ball Yypes.

25?3

febles 10 and 11 show the Chi souares and probebility ranges for all

crosses on which the test for assoeliztion wes mede., In no cose was any



Fig, 11. Typiecel bolls of lankart 57 and Stormproof #1 parents and
their Fy, Fp, and F3 hybrid progenies.






Fig. 12, Typical bolls of Lankart 57 and Oklahoma Special parents and
their T, Fy, &nd F3 hybrid nrogenies
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Fig. 13, Typieal bolls of Oklahoma Speeiel and Stormproof #1 perents
and their ¥y, Fp, and Fy hybrid progenies.






Table 10.

%,

36

Two way dlagsification 10 cerliness or loteness of individual

nlhnts which have norral, Lenkart, or intermediate boll types

i Tvrrgwt, M=

tlchorg Speclal.

#oll Type Turber of muxats . x2 E
Tarlye Tateh " Total
3
Lormal 26 © 20 46
Tankart & g 14
Tutermediate 15 - ok
47 37 &4 1.1718 8.50-0.70
¥y
formal ) 12 19 37
Torkert 3 3 &
Intermediate 18 AL
' 40 &, G473 0,700,080
(o= U0.8,) 0.8, A
Yormal fis 27 &7
Tariard 5 5 16
Intorrediate 2 oy L
47 36 €3 1.7608  0,30-0,50

‘a?lant whose bell perded wo

sturdied,

. ghorter than the wean of the sarmle

b v ‘ R . " - "
Plante vhose boll perdod wes lonzer thor the mean of the sample

stvdied,



Tokle 11, Twe way classification for esrliness or loteness of individual
vlonts which kave norrel, stormproof, or intermediate boll
types in (Wlohoma Zreeisl x Storomroof 1,

P01} Tyme

storunroos u3

Torral & 5
Storrmroof G 10
Tnbaruediate 26 20

5
oL
!

0,6634 0. 70=0,80

E}

1

i el

Normal 18 15 33

Stormproof 1 0 1

Intermedinte 15 WE 23
57 1,335  0.50-0,.70

o

Formal 23 2

Stormproof 1

Irtersedinte 2L ‘
Z £5 2.6k 0200, 30

(0,8, x &b, ) 0.8,
Torral 45
Stornmreof 0
Interrediste g

0
v
3

&7 JFa) 2 39176 0.10-0,20

Mavts vhoge B0ll poricd wos shorber then the moan of the sarmle
astudied.

b ‘ w v . , . ,
Flants vhoge boll peried was Jonger thon the mean of the sarple
studied.



prificant Chi souere valve found indiceting thet boll poriod and storn

sistanee vore mob assonioted with coch other,



DISCUSSIOR

Components of carliness including rate of squaring, longth of squere
period, boll growth rotes, end boll neriod vere studied in three vericties
selected for poreorts becavse they differed in maturity and storm r‘esis’%;-.
ance,

The three porental voricties were found fto diffor in rote of sguaring,

Provious workers (4, 7) found that cotton vorieties differed in their
square periods, In the presert study, differences were wot significant
for length of squere period, belng less then cne doy emeung varieties,

The rost repid gein in green boll weights occurred during the first
15 days of boll growth., Highly significant differences among the nerents
were obsorved, :sﬁhsmntiating the resulis of tortin, Bellerd, and Simpson
{7}, who found differemess in boll growih rates among cotton species and
varicties, The diffcrences in the size of the bolls are apperent to the
unlred eye, lankart 57 beving a lerger end heavier boll. lLankart 57 sets
fewer tolls thern cither of the other two vorioties whieh very possibly
necounts for the larper size and weight of its bolls, or wice vorsa.

Length of boll period was zpproximately egual in Oklshora Special
ard Storoproof §1. These vorietiecs hed siguificantly chorter Loll periods
then Lankart 57. Previous vorkers (1, ©) heve shown thet seasonsl differe
ences occur in the longth of boll period. Average boll periods for the
three vorietics in the vresent study were 14.15 days shorter in 1952 than
in 1951, Verietel differences were consistent in the two years ir spite

of the more sericus drought in the second yoar.



fthourh eipnificent verdetal diffzvences were found to ocour in role
of spusring, ©oll growth rotos, avnd length of boll period, only bell perded
was siﬁdied in segregating gencraticns. Since a large population was growm
in 1952, tirme did not permit a study of the rete of souwering, Doll growth
ratos could not be studied on individeal plants, so FE progenies vere
plovked in order to provide severel plents for boll growvth rate study,
Houever, becsupe of the small rumber of plants per FB farily, suificient
Blooms vere not obteined for tegging per doy to nermdt cormleting this
study.

In the crosses im which the‘parenf,ﬁiffEred, Lanbkart 57 x Oldehora
Srecicl ard lLonkert 57 x Stormproof 1, boll meried appesved to be inhers
ited es & quantitetive character with additive gene achion indiezted.
fpparently additive gene effects in quontilative Inheritance com result
from {a) all genes having strictly additive effects, or (b} sore geres
heing domingnt for carlincss and some geres boing domimont for leteness,
and their effects belancing ench other.

The parente, crocses, and backerosses af”ﬁkléhoma Special and Store-
proof #1 &id not differ significowtly in the length of boll poried,

The backerosgses whieh d3d not germinate well, {lankart 57 x QWdshors
Speecisl) x Tankart 57 snd {Oklohore Epeeciel x Storrpreof #1) x Stormproof
#l, wore one-fourth Gdsbome Specisl. It ds possible thet o lethel con-
dition vas preosent with one~fourth Cklahers Bpecinl poarentage.

Yeritability of boll neriod uwas studlied in the croge lankart 57 x
Stormproof 1 sines toth backerosses swrvived. The seale of measurerernt
wvas found to be additive using the methed proncsed by ¥ather (8). An

estimate of horitebility in the raterial studied showed a heritsbility



score of 50,6 ner cent, The method for estireting horitebility wes
obtained from previons workers (£, 12} and providss an estimnte of the
additive geneclic nortion of the varisnce. A heritsbility score of 50.6
per cont moans that In selection for shorter or lomger boll peried in
this waterisl, one conld expect to retain in the progeny of the selected
sgarple 50,6 per cent of the difference betueen the mean of the originel
populaticon and the mean of the selected sample,

In his work on the stormproof choraeter, Iymm's (&) obzervations as
to boll type of the Tstormproof" verictiecs were foumd to be essentially
the same in the materlsl studied in this problem, Howsver, Lynn concluded
that storm recistance was inhkerited on the basis of one incompletely domi-
nent gene, In this preoblem, it was shown thet & mmber of degrees of boll
types ocowr in the F, ond 1-*‘-‘3 segregations. Therefore, it can be concluded
thot storm resistance in this materdal is inberited on the basis of an
wnkrovn rurber of geves that irteraet to couse a quantitative effect,

Boll period and storr resistance were found to he independent in the

crosses studied.



SUMIARY

The inheritsnce of storm resistance and maturity vere studled in
erosces of three comrercisl varietles of cotlon: lankart 57, Oilshore
Speelsl, and Stormproof #1. Rate of sguaring, squere peried, boll growth
rate, and boll period of the parents vere studied in 10651, Significant
differences amcng varieties cccurred in rete of sguaring, boll growth
rate, and boll pericd. In 1952, the parents, Fy's, Fo's, and backerosses
{two of which did not gorminate) were planted and boll period data wuecre
talten 2long with storm resistance elascifications.

Ievlkart 57 snd (Klshere Special behaved as expected, the former be-
ing later returing and the lotter early maturing, ﬂtomgrbuf #1 was
previcusly shown to be approximately as late meturing as Lankart 57, but
it wos fourd to hoave the sare boll reriod as Udohoma Special, Differw
ences in moturity wvere duc tc semething other then boll neried. In the
crpsses Lankort 57 % @iﬁl@f;’h@m Speciel and lenkert 57 w Btormproof #1,
significaxt differemces were observed amobg the parents and the hybrid
nopulations means, Heritability studies vere made on the cross Lankart
57 x Stormproof #l. It appenred thet o rurber of genes with a total
additive effect were responsible for the detorminntion of boll period.

& heritability estimate of 50.6 por cent wes obtained for the materisl
studied, In the crops Oklahorma Specicl x Stormproof #1, no significant
differences arong parcenbs and/or hybrid population means were obeerved.

Storm resistence was conciuvded to be inherited on the basis of an

unknown nurber of geres that interact to cavse o quentitative effect.
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o cseceintion of boll reriod svd sborm rosichtonce wns obhaoorved in
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