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INTRODUCTION 

Differential growth rates between vRJ"ieties of cotton are recog­
nized, but the determining morphological factors causing these differ­
ences are not well understood. With specific information lacking, 
logical inquiry na.turally would include the particular characteristics 
that contribute to earliness and production. Information as to the 
number of nodes to first fruiting branch, rate of appearance of :first 
flowers on successive fmiting branches, rate of Il.ppearance of succes­
sive flowers on fruiting branches, shed period, boll period, thickness of 
burs, and the location on the plant where bolls are most likely to be 
set or to be shed, are all fairly definite characteristics that may be 
evaluated and reduced to rather exact terms_ These values are 
important not only from the standpoint of breeding and production, 
but they also have direct bearing on problems of plant nutrition or of 
insect control, especially as related to the proper time or condition 
of growth for applying control measures. 

A better understanding of plant behavior should be helpful to 
cotton produc.ers, crop reporters, cotton statisticians, and others. 
This infonnation may be of value in estimating the response that 
might be expected from certain combinations of chamcters ill genetics 

I Submitted for publication March 30, 1939_ 
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work, or in considering factors thnt should be sought in selection nnd 
breeding work. 

Plnnt responses in u. given season frequently show that there may 
be grel1ter 01' more consistcnt differences in the renctions of a variety 
to sensonnl conditions than are found between two dissimilar varieties. 
This behavior may accmUlt for much Clll'rent misinformation on 
vnrieties traceable to some unusual seasonnlresponse peculiar to the 
vfLricty. 

The studies reported herein were begun in 1929 at Greenville, Tex., 
nnrl continued for n. 5-yenr period through 1933. The field datn 
obtained in 1929 and 1930 were lost by fire in 1931, und rl'sults for 
only 3 years are availa,ble. The similarity of data obtnined in 1929 
nlld 1930 to thnt of succeeding scasons leads to the opinion that dnta 
for the 3 yenrs presented reflects with reasonable accuracy the general 
varjetal behnvior that may be e:ll:pected under conditions as existulg 
in this 10CllJity. 

Tho consistent behavior of vnrieties relative to the number of days 
between the appearance :J{ fruiting branches, the number of days 
between flowers on fruiting branches, shed period, boll period, etc., 
presents t!mgible differences of the more importnnt factors influencing 
growth rntes in cotton. 

As n. further aid in understnnding growth rates between varieties 
nnd the effects of seasonal c(,nclitions, a stntisticnl annlysis has been 
made of the more iInportnnt data. 

Rl1VIEW OF LITERATURE 

During the past 25 to 30 yenrs a numbl':' of investigators huye 
studied the morphology of the cotton plnnl;. 

Cook (5),2 in writing of dimorphic brl1llehing of tropicul crop plants, 
pointed out that cotton lW.H two kinds of branches, a)"illary and fertile. 
They are now commonly known as vegetative und fruiting brnnches. 
Cook ami Mende (7) described the uITun,~ement of Durts in the cotton 
plant and discussed certain .morphologk.'l relations. Ewing (8), re­
porting from 1fi:;sissippi where he worked with 27 varieties, observed 
vurietal difl'erences in rates of flower production, boll shedding, and 
boll period, as well as the influence of soil and rainfull on these phe­
nomena. McClelland (19), in 1916, pointed out a strikinO" occurrence 
of regularity in blooming of cotton-plants, and IRter :McClelland and 
Keely (20) reported morc detailed studies of plants grown at Fayette­
ville, Ark., in Hl23, and at Fa.:v-etteville and Marinnna, Ark., in 1929. 
The~;e investigutors studied the growth rates in severnl vurieties of 
cotton and found that the veirtical order of blooming was generully 
within 2.3 to 2.8 days tlnd t:rrat the horizontal int('rval fluctuated 
closely around 6 days. These data are in close agreement with those 
obtained from other varieties at Greenville. 

King (13), in discussing wuter stress in PiIna Egyptian cotton in 
Arizonu, fmmd the mean boll period in Gossypium ba.rba,dense L. to 
be 68 days, with a mean difference in time required from flowers 
hlooming in July finel in September to be 27 days. He reported that 
the interval from flowering to sheeldmg was approximately 10 days, 
and observed that "a heavy rain materially shortened the shed perioeL" 
King also found that plnnts producing the greatest vegetati\'e growth 

'Italic numbers in parentheses refer to Literature CIted, p. 42. 
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appeared to suffer most frequently from "water stress," remained 
longer in a wilted condition between irrigations, and showed an earlier 
recurrence of wilting after irrigation. EwinO" (8) reported that the 
"period between flowering and shedding is 10ngest when shedding 
first begins and shortest at the close of the season." In a later report, 
King (14) stated that bolls from plants affected by water stress often 
were greatly reduced in size, contained fewer seeds, and were fre­
quently deformed and of/-type for the vn,riety. P}n,nts sufi"ering from 
water stress were usually found to produce fiber that was "weaker, 
less abundant,-shorter, and more uneven in length than that developed 
lwder fa;vQrtlble conditions." 

From an irrigation experiment in Arizona, :Martin and Loomis (23) 
reported that tIle shecldmg of young Pima Egyptian cotton bolls was 
greatest 4 to 14 days ~fter flowering, with an average ?f 10.8 dn,ys for 
all shed bolls. MarhIl, Ballard, and Simpson (22), ill studying the 
growth of fruiting ptuts in cotton grown ill Arizona, Texas, and South 
Carolina, concluded that "the u.vernge number of days beb'r-een the 
production of successive fruiting bmnches was approximately 3 days, 
with none of the varieties showing significant difTerences." All of the 
varieties under the conditions represented showed an u.yerage of nbout 
6 days belween the nppearance of squares on the fruiting branch. 
Consistent differences were noted by these investigntors in the square 
period of Pima and ~rende as compared with that of Acala, Durango, 
and LOlle Slar. They also observed t\, slight increase in the squf<re 
period for successi\-e fruiting branch nodes in Pima and a lengthening 
of the boll period with the a<inU1ce of the season. 

)'lcX.•alam, Hubbl1nl, nllll Beckett (21) studied growth rates in 
several YtLric·ties of cotton in Texas Hnt! for difrcrent dales of planting 
and din·eren t spacing-so They found the meitu in terval between the 
appearance of first flowers 011 successive fruiting branches to be 2.4 days 
as comptlred to 0.2 days for successive flowers on fruiting bmnches. 
The time from phtnting to the appearance of first squares ranged from 
58 days in an A.pdl 2 plnnting to 19 in plantings made July 24 and 
August 15. In another similar expe rim ell t in 1925, tbe period ranged 
from 68.5 days in a )'brch 16 planting to 25.6 in a June 15 planting, 
which indicated that the length of time from planting to first square 
may be very materially affected by seasonal conditions. These in­
vestigators also showed that the intervals between the formation of 
successive fruiting brnnches and the appearance of successi\'e squares 
on fruiting branches were consistently longer in tmthinned cotton than 
in thinned cotton. 

Barre (1) states that the "lack of sufficien t soil moisture is the 
principal factor in causing cotton shedding." HiI,wkins et al. (10), 
in stucl\-ing shedding in cotton under irrigation in Arizona, conduded 
that tile n.mount of available soilmoistme, through its influence on 
food conclitic;" within the pl:"nts, is ii, major factor in Tegulating 
fruiting behavior. Hawkins also stated that extremely high osmotic 
pressures induced by se\-ere reductions in soil moisture, or 10\\" osmotic 
pressures, were usually followed by increased shedding, Lloyd (15) 
recognized that abscission "\'US inhibited during anthe~,is, nnd states 
that "The ma~-imum nUlabers fall on the second day, though high 
rates persist till the fifth dity." He also observed that "Rain, if it 
falls in the late forenoon and probabl:-. early afternoon, causes a high 
degree of shedding of bolls through its destruction of pollen." Bwe 
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(4-), reporting studies of the fruiting hnbits of the cotton plant in 
South Oarolina, found that an average of 48.3 percent of the flowers 
produced bolls and that of flowers of the first 3 weeks more than 85 
percent developed into open bolls. Buie's datu, also showed that 
environmental conditions played an important part in reln,tion to 
boll period and that the boll period progressively lengthened with 
the advance of seuson. Ho noted "that few of the upper branches 
produced flowers and fewer still produced bolls." 

Beckett (2), in stUdying the growth rates in Garo Hill (Goss1Jpiu'I7i 
CermL1t1n (Tod.», an Asiatic cotton, found that the mean number of 
days between the appeamnce of successive fruiting branches in this 
species was 2.31±O.177 days and the number of days between the 
appearance of successive squares on the fruiting branches was 6.50± 
0.167, which closelv correspond to the same rates in uplund cotton, 
but thut the mean boll-shed period wus 3.85 days as compared to 
6.10 days for Lone Star,.an uplnnd variety. He also found that the 
boll period lengthened WIth the advance of the season. 

Beckett and Hubbnrd (3) reported thfLt there was a decided tend­
ency toward a higher rate of shedding of five-lock than of four-lock 
bolls and that the percentage of the former was more subject to 
environmental or cultural conditions than of the latter. 

Loomis (16) found the menn Rqultre period for Pima cotton to be 
slightly over 33 days and for Acala 28 and 29 day-s. He also deter­
nurred that, Acnla bolls mntured in about 5 days l~ss time thnn Pima 
n,nd that the severity of boll shedding increased progressively from 
bns:!l or inner nodes to those farther out on the brunches. Loomi!'; 
nlso deteI1nined that the boll period on the second node was lengthened 
by the presence of a boll on the first node. 

. Ludwig (18), working in South Carolina, found that spacing of 
plants had no aupreciable effect on either the square period or the 
boll period, andLstripping forms from the plants had no perceptible 
effect on the square period. In another report Ludwig (17) studied 
late defolintion and concluded that the yields, both in size and num­
ber of bolls, were reduced by defoliution if cnrried out long enough 
before maturity. Lnte defoliation also caused the death of most of 
the twigs and 'many of the plants where the soil was moist, but no 
such res-ult followed if. the soil were dry or defoliution occurred earlier, 
and such early defolintion delayed maturity rather than hastened it. 

Oook (6) observes that­
a genetic factor is plainly indicated in plants that abort all of thpir buds, while 
their neighbors mature good crops. Egyptian cotton may retain nearly all of 
its buds and young bolls while upland varieties in adjacent rows are shedding 
nearly all of their buds. 

Kearney and Peebles (11)1 in studying the heritability of different 
rates of shedding in cotton, fOlmd a consistently higher rnte of boll 
shedding in Acala than in Pima Egyptian. There ,..'as a lower mean 
percentnge of bud shedding in both the first and second generution 
hybrids than in either pilrental population, while the mean percentage 
of boll shedcling of the hybrid in both generations was between the 
mean percentages of the pnrentul types. 

In a later report on Pima Egyptian X Acala upland crosses, Kenrney 
and Peebles (12) concluded that­
the shedding of flower bucls and young bolls i;: determined partly by genetic 
factors. Conclusive evidence that such is the case was afforded by third genera­

http:Star,.an
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tion progenies of F2 plants which had shown, respectively, a high, intermediate, 
and low rate of shedding. 

EXPERIMENTAL METHODS 

Six upland types, represented by commercial strains of Acala, Lone 
Star, Rowden, Delfos, Half and Half, and Kekchi were selected for 
study. These varieties differ widely with respect to length and per­
centage of lint, lint index, seed index, size and fuzziness of seed, size 
and shape of boll, stormproofncss, drag, size and shape of leaf, plant 
type, growth habit, productiveness, etc. The varietIes are classified 
according to their relative differences in table 1. It will be noted 
that there is a wide range of differences among them, especially in 
the percentage and length of lint. 

TABLE 1.-Classification of varieties according to their relative differences for several 
characters 

Cbaracteristic'S IAcala ILone star IRowden I Delfos jH~~?(l IKekchl 

Seed: I I I . i I 

i~~'K~__ ~-~~~:-:~~-:~::~; -:~:~I;;::~_;;~ ~~~~~~~~ ~~:_:~~~~~~t;~~;~~- :-::_~;:-;-

Seedlings:NormaL__________________________ ________ X X ____________ X X I 

Vigorous__________________________ X ____________ __________ X 
Type of growth_______________________ Erect Semiercct Erect Spreading --Erect-- -Spreadiiig-
Growtb babit: Determinate______________________ ________ ____________ __________ X _____________________ _ 

NormaL__________________________ ________ X X ___________• X X 

LeaL;;=~~~~~;;;;;;;;;;;;;;;;;;;; :::~::1~~~~~~~~~ ~~~~~~~~~ ;;;;;;;;;;;; ~~~~~~~~~ ~~~~~~~~~:: 
SmnlL____________________________ X ____________ __________ X _____________________ _ 

Leaf)obe:
Wlde_____________________________ -------- X X ------------ ----X---- -----X-----
N~~~~=::::::::::=:::::=:::::=:: ___ ::___ =:=:::==::=: =:::=::::: -----X----- ______________________ 

Bollp~~~___________________________ ________ ____________ __________ X X 
~:~~~:::::::::::::::::::::::=:: ___::________::_________::____ :::::::=:=:= ----X---- ::::::=::::: 

Bolls per ponnd of seed cotton: 

perYjUA~~~~~~~==~~:~~~==:====~=~= :~:~~~~ ::=:=~:==:: ==::~===: :::::~::::: ::::~::::F~:~~~~~~ 

I Plus. 

The procedure followed in this study has been developed as a prac­
tical and reliable method resulting from 10 years' observations of 
growth and fruiting of cotton plants. The individual plants were 
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selected from variety test rows in close proximity to each other in 
1931 and 1932, but includ..:d in a separate planting in 1933. They 
were grown on very uniform soil which had been classified by the 
Bureau of Chemistry and Soils as a low-lime phase of Houston clay. 

Prior to flowering, 25 normal plants of each variety were selected for 
observation and numbered from 1 to 25 consecutively. From this 
number, final data were recorded on only 20. The 5 extra plants pro­
vided sufficient safeguard for such contingencies as terminal bud 
abortion or development of other characteristics not typical of the 
variety. Examinations were made at intervals of 2 days or oftener 
throughout the growing season, and data recorded of the number of 
nodes to first fruiting brunch, date and positioll on the plant of all 
flowers, shed bolls, open bolls, and thickness of burs. Main stalk nodes 
were tagged at one or two points on each plant which facilitated the 
recording of data during the latter part of the season. 

A separate record sheet for each "plant was prepared for this study. 
It was compact in design and provIded suffiCient space for recording 
all necessary information. Consecutive numbers were used to indicate 
the date on which various changes occurred, and convenient symbols 
were employed to express such occurrences as aborted fruiting branches, 
small square shedding, exotic vegetative branches, and diseased or 
insect-damaged bolls. Bolls showing abnormal development, diseased 
conditions, or insect damage were not included in cakulations. 

Every mature boll from each plant was collected and its position by 
plant node recorded. These bons furnished material for studying any 
possible relationship that might exist between the date of flower and 
open boll and the position on the plant at which the bolls were borne, 
as well as the influence of growth conditions on the fiber. 

STATISTICAL TREATMENT 

The dati. for each of the principal characteristics covered by this 
study have been examined by means of the analysis of varilulCe, as 
developed by Fisher (9) and described ill systeuUltic form by Snedecor 
(25). The number of nodes to the first fruiting britnch, rate of appear­
ance of first flowers on successive fruiting branches, rttte of appeanlllce 
of successive flowers on fruiting branches, boll-shed period, and boll­
maturation period data are presented and analyzed. For ench char­
acteristic the original field data are shown in tabular form followed 
by tables including (1) an amtlysis of variance, (2) a summary of 
means and mettn differences together with their "t" values for varieties, 
and (3) similar determinations for yearly means. 

The first analyticn.l table shows the source of Yariation, the ll1unber, 
of degrees of freedom, values for sum of squares, mean square, and 
"F" value (25, p. 15) as found and as required for the probabilities 
P-0.01 and P-0.05, or the 1 and 5 percent levels of sivnficance, for 
varieties, years, interaction: varieties X years, and error. Since Illany 
of the observed F \"ulues are cOllsidern.bly higher than is required for 
significance at the 5 percent level, estimates of the significnnce of differ­
ences may be based principully on the values required at the 1 percent 
level. The standard error of the mean difference is calculated by usc 
of the formula: 

s. E. D.= ;n;X.J2Jl. 
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The second and third tu.bles are u.dapted from similar ones presented 
by Pope (2'f), and are alike except that one is based on varietal means 
for 3 years combined !md the other on yearly means when all varieties 
are considered as a single group. The standard error of the mean 
difference, and the values of t at the 1- and 5-pel'cent levels of signifi­
cance, or odds of 99:1 and 19:1, respectively, are placed at the bottom 
of the table. Analyses of single varieties for each year are not shown, 
since a single year's results are genemlly considered to be unreliable 
for interpretation of data. In each of these tables the varieties or 
years, as the case may be, are listed in descending order from left to 
right at the top, !utd from top to bottom at the left mal'gin, according 
to the values of the means for the character under discussion. Each 
table is bisected by a, diagonal line of asterisks, above and to the right 
of which are placed the actual differences between the mean value 
directly above and the one directly to the left. The correspomling 
figures below and to the left of the asterisks nre obtained by dividing 
the mean difference by the standard error of the mean difference. 
These figures are known as t values and serve as a guide to the degree 
of significance of the actual mean differences shown nbove and to the 
right of the asterisks. All vu.lues of t greater than that given at the 
bottom of the ti1ble as required for significmlce at the I-percent level, 
corresponding to odds of 99:1, may be considered ns highly significant. 

NUMBER OF NODES TO FIRST FRUITING BRANCH 

The two axillary buds at the base of the cotyledons represent two 
main stalk nodes, and the first true leiLf u.ppears at the third mu.in 
stalk node. Arter seedlings develop an avernge of si." or eight true 
leaves, they may be considered as having passed the juvenile stage 
and entered the fruiting stage of development. 

\Vhen the fruiting stage has been renched, the uppermost leaf will 
be found subtending a tiny square, which, if it remu.ins on the plant, 
\vill form the first boll on the fruiting branch arising from that node. 
The number of true lerlYes on the seedlings, therefore, may be tu.ken 
as lLll index to the stage of development at which the plants begin 
producing floral buds. Uplnnd varieties would be e:-.-pected to begin 
fruiting with the sixth to eighth true leaf. In a very fe\\'- cnses the 
first fnuting branch will not appear wltil the tenth or eleventh true 
lenf is formed, and occasionally first squares may be found behind the 
fourth or fifth tl'Ue lenJ. 

In obsen-ing varieties in the field there often appears to be rather 
pronounced differences in the height at which plants begin fruiting. 
Cotton growers frequently refer to a cotton as one tlULt "fruits high" 
or "fruits low." Tlus difference appnrently is more closely associn,ted 
with internode length than with node number. In other words, 
short main-stu.lk internodes \\-i1l give n, plan t the a.ppearance of fruiting 
low while longer intemodcs make it appenr to fruit higher, although 
both types mn.y be producing the first fruiting branch a.t the SUInO 
node number. The main-stalk node at wluch the first fruiting branch 
is borne offers a convenient bnsis for compal'ison between varieties or 
types and is the first chlu'u.cter cliscussed in this report. 

Considering the diverse types represented in the si." varieties stuclied, 
there were surprisingly smull differences in meu.ll main-stnlk nodes on 
which the first fruiting branches were borne. Even the growth rates 
in the juvenile stnge were more uniform than would be e:-.-pected. 

http:main-stu.lk
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The greatest difference in mean height to first fruiting branch was 
only 0.78 of a node, and this occurred between the Lone Star and 
Rowden varieties. The greater part of this difference occurred during 
the season of 1931 when several of tho Rowden plants showed the 
first fruiting branch on the tenth and eleventh main-stalk nodes, 
which is unusually high. In 1933 these two varieties produced their 
first fruiting branches at exactly the same meanposition of 8.55 nodes. 
The mean nodes to first fruiting branch of Kekchi and Lone Star 
were practically the same, the Kekchi branches being only 0.05 of a 
node higher than Lone Star, which was 7.92. Delfos and Half and 
Half produced their first fruiting branches at 8.33 and 8.55 nodes, 
respectively. The mean nodes to first fruiting branch of Acala and 
Rowden were practically the same, being 8.68 and 8.70 nodes. Both 
varieties were erect in their habits of growth. The number of nodes 
to the first fruiting branch, together with the yearly mean and the 
mean for the 3-year period, for 20 Fh-nts of each variety, are shown 
in table 2. . 



---------------------------------------------------

TABLE 2.-Nodes to first fruiting branch on 20 plants each of 6 var1:eties of cotton, for the :'I-year period 1931-33, at GreenviUe, Tez. 

Acala Lone Star Rowden Delros Half and Half Kekchl~ :s Plant No. 
o IlrJl 1 1032 1033 1931 1032 1033 1931 1032 1033 I 1031 1032 1033 1031 1032 1033 1031 1932 1933t Numbtr Number Numbtr Numbtr Number Number Numbtr Number Number Numbtr Number Number Number Number Numbtr Number Number Numbtr 

"" 1_______ .___ . ____________ 8 8 0 8 7 9 9 10 8 7 8 7 9 8 9 8 8 7 
2__________________ ._____ 8 10 11 7 7 9 10 9 8 9 8 9 9 8 8 9 9 9 ~ 
3________________________ 9 8 0 7 9 9 9 9 8 11 7 8 8 10 8 8 8 7 !2l 
4______________ ._________ II 9 8 7 7 8 8 7 II 9 R 8 9 9 8 8 7 8

Ii________________________ 9 10 8 6 7 11 9 7 9 9 8 9 9 0 9 7 7 9 

6________________________ 9 10 8 8 7 8 8 9 8 8 8 0 11 8 8 10 9 9 
 ~ 
7________________________ 8 8 9 8 8 9 9 II II II 8 8 9 8 8 9 6 88________________________ 8 10 II 7 8 8 10 II 7 0 8 0 8 8 0 8 8 8
9________________________ 8 9 11 7 7 II 10 II 8 8 8 10 9 7 9 7 7 8 
10___ •____ .______________ II 8 9 8 7 8 9 II 9 9 9 8 7 8 8 8 7 7 ~ 
lL_____________________ 9 8 8 9 9 7 9 8 8 10 8 10 10 7 10 8 7 9 
IL_____________________ 7 8 0 7 8 8 10 9 7 9 9 0 9 0 7 8 9 8 ~ 
13_______________________ 9 8 8 10 8 7 7 9 9 9 6 8 10 0 9 10 8 8 ~ 14,._____________________ 0 9 II 7 7 9 10 6 8 9 7 8 9 8 8 9 7 8 
16_______________________ 9 7 9 8 6 9 11 10 10 10 7 7 9 8 9 7 7 8 
16_______________________ II 7 9 7 7 8 10 8 9 7 8 7 7 8 7 9 8 8 
17_______________________ 10 9 9 9 8 9 9 9 9 8 8 8 10 7 9 7 7 8 
18_______________________ 9 8 S 8 7 9 8 8 10 8 9 9 8 8 11 8 9 8 ~ 
19_______________________ II 8 10 7 10 8 9 7 10 8 7 8 II 8 9 9 7 8 Ul 
20___ .___________________ 8 8 8 7 8 9 9 7 8 7 9 10 9 8 9 9 6 8 

Totul. _____________ • t2J173 17!! 178 152 152 171 183 168 171 173 158 169 178 163 172 166 151 161 
a~c':,~mcan::===:::=L~:~~.1 gjg 1---~:~1-::~.I ~:gg I___ ~:~~J.-~:~~.I ~:;g L.~~~~1_~:~~.1 gg I---~:~~-L~:~r ~:~ I___ ~:~_I...~::~.I ~:~ I-___~:~~ ~ o 
!2l 

i 
~ 

~ 
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An analysis of variunce of the number of nodes to the fu'st fruiting 
branch is shown in table 3. 

TABLE 3.-Analysis of vaI'iancc of the nu.mber of nodes to the first fruiting branch in 
tl varieties of collon at Greenville, Tex., 1981-83 

----------;----,----;----.-------~----

I F\"lIluo 
----;-------- ­

Dl'grcrS uf Sum of MeanYarianco I n~quircdfreedom squares squaro 
}'ound '1---'--­

1'=0.01 I1'=0.05 
-------1---1---1---1-----1-­
~~~r~ifes::::.::::::::::::::::::::::: 35~ 3~~: m~ ~: ~§1 --···8:95· --"'3~OSr"" 2:25 
Years. __ ........... _............... _ 2 21.0500 10.5250 12.91 4.68\ 3.03 


~!~r:.r.t~i~~~.~~~~~:i:S.~::~~~::::.:: 3{g 2~~: '}~Jg IJ:~t 2. 0"2 ._...::~\-.... ~:~: 

The obseryed values of F for varieties and years are approximately 
three times the requirement for &ignificance at the I-percent level, 
while the F vulue for interaction: varietiesXYCllrs falls between the 
values required for significance at the 1- and 5-percent levels. 

Analyzing the data for each variety separately, it was found that 
Half and Hulf and Kekchi produced their first fruitiuO' branches at 
significuntly lower nodes in 1932 than in 1931, and Lone Star produced 
its first fruiting nodes significantly lower in 1931 nnd 1932 than in 1933. 
No significant differences between seasons were found in Acala, 
Rowden, and Delfos, indicating tlult they were less susceptible to 
early seasonal conditions thnn Lone Still', HuH und Half, and Kekchi. 

Combining the 3 years' datil, Lone Stltr, Kekrhi, nnd Delios pro­
duced their first fruiting brunches significantly lower thnn Acala and 
Rowden. The first fruiting bmnchcs were also lower in Lone Star nnd 
Kekchi than in Half and Half and Delfos. The level of significance 
of the dift'erellces between meallS of varieties are indicated in tnble 4. 

TABLE 4.-ilIean number of nodes 10 fir$t fruiting branch, actual mean diffaenccs 
between l'arieties, and t vallies of mean differences in 6 varieties of collon at 
Greenville, Tex., 1981-33 

_-- 'Rowden Acala Ii ~11~f II:~ ~~~lfOS r~::-~one 
Vllricty l\lelln (mean, (mean, (l~~:{~ (m~II11, I (m~an, (1~~~~I,

8.70) 8.68) 8.55) , 8.3:1) 7.9,) 7.92)
1 1 

-R-O"-·-dc-n-_.-.-•.-.-•.-__-.-_.-..•-,-•. -••-.-..·'--8.-,-0 --.-~~---;;:-;I-;;:-;~ 
Acaltl•..... _................... S.(iS 0.12' .13 .35 .71 .,6

nalfllod IlaIL................. 8.55 .87 .75' .22 .58 
 .r.,
Delfos.•.•.•.....•••.• _..... 8.33 2.14 2.03 1.28' .36 .41 
KckchL....... _.•.• _••• _..•.. _I 7.97 4.2:1 ·1.12 3.36 2.O'J;· .05 
1.00e. Stllr.................... _', 7.92 4.52 .1. 41 3.65 2. 3;, i .29 • 

----------'_.__ ..• ----'----'------'----'-_._--'-----
0.1725=S. E ..lI. D. bl'bn't'n means of vllrll ..'tics. 
1.!)66 =1, required, odds l(l: I. 
2.588 =1, required, odds !J<J: 1. 

In 1931 the mean node number at which the first fruiting bmnch 
WIlS borne was significantly lower in Lone Star, Kekchi, Acala, nnd 
Delfos thun in Rowden; it was lower hi Lone Star nnd Kekchi than in 
Hn.lf and Half; n.nd lower in Lone StUI' than in Acula l',nel Delfos. In 
1932 the menn node number of the first fruiting bmnch wus signifi­
cuntly lower ill Lone Star, Kekchi, and Delfos than in Acala and 
Rowden, and in Lone Star and Kekchi than in Half und UaU, whereas 
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in 1933 it was lower in Kekchi and Delfos than in Acala and lower in 
Kekchi than in Half and Half, Lone Star, and Rowdeu. 

When all of the varieties were combined, the mean node number at 
which the first fruiting branch was borne was significantly lower in 
Ir,i,2 than in 1931 and 1933, as is shown in table 5. 

TABLE 5.-j\{ean number of nodes to first jruiting branch, actual mean dijJel ''mccs 
between years, and t :'alues of mean differences in 6 varieties of cotton con.sidered as 
a single group, 1931-33 

1931 (mean, 1933 (mean, 11932 (mean,Year Mean S.54) S.52) S.02} 

1991 ___________________________________________________ _ 
S.54 0.0'2 0.52193:L___________________________________________________ .8. 52 0_16 .501932____________________________________________________ 
S.02 4. IS 4.02 

0.1214=S. E . .li. D. between means or years. 
1.966=1, required, odds 19: l. 
2.558=1, required, odds 99: 1. 

RATE OF APPEARANCE OF FIRST FLOWERS ON SUCCESSIVE FRlliT· 
ING BRANCHES 

Data were obtained on the rate at which new fruiting brancheg 
were formed along the main stalk, by recording the interval in day8 
between first flowers on successive fruiting branches. This method 
was used because previous studies at Greenville indicated the feasi­
bility of such procedure, since the square period was found to fluctuate 
very little within a season. 

DurIng the 3-year period, a total of 2,362 growth intervals was 
recorded. They' are summarized by variety and by year in table 6. 
The mean interval for all varieties was 2.65 days. Slight differences 
appeared in the mean interval for different varieties, although the 
widest fluctuations were between seasons. It will be noted that the 
interval was considerably longer in 1933 thanfor the 2 previous years. 
Delfos and Half and Half showed a slightly shorter interval between 
first flowers on successive fruiting branches than the other varieties. 
Usually there was a definite tendency for the interval between suc­
cessive fruiting brttnches to lengthen between the higher nodes near 
the top of the plants. There was also a definite tendency for this 
period to be shortest 'within the region where the greatest number of 
bolls were set. This, of course, indicates that while moisture was 
ample and good growing conditions prevailed, a majority of the bolls 
were set rapiclly. The mean interval in days between first flowers on 
successive fruiting branches by main-stalk nodes is shown in table 7. 
TABLE 6.-Cases and mean interval between appearance of first flowers on successive 

fruitin{} branches in 20 plants of 6 varieties of cotton, at Greenrtllle, Tex., 1931-88 
[Tbese data are a reliable indicator or the rates or growth and rruitlng or the different ,arieties] 

Ca..<es 'Mean inter,al 
Variety I, 1931 I 1932 I 1933 Total 1931 I 1932 1933 1931-33 

-----------:!-l\-ru-m-bt-r'NUmb<rINUmbtr Number flaV6 Dcru. flavs DaV6 

Acal!L------------------------------1 lOS 11S 151 3i7 2. 93 2. 39 3.17 2.83
Lone Star___________________________ i9 133 117 329 2. iO 2.37 3. 14 2.74 
Rowden________________ ___ __________ i7 152 li7 406 2. {5 2.45 2. 85 2.58 
Delros_______________________________ 121 liS 164 463 2.33 2. 51 2.83 2.55 
HaICand HaIL___________________ ._1 i9 138 166 383 2.58 2.22 2.85 2.55 
KekchL_________________________ .) 93 139 1i2 404 2. 38 2. {S 3.01 2.63 

~;::!-~i-~li·~~;i;;i~~~~~~~~~~~~;~I~ ~~~~~~ 



,....
TABLE 7.-111ean interval between fir8t flower8 on 8ucce8sive fruiting branches at 8pecific main-.stalk node8 for 6 varieties of cotton during 

t-.:)the 3-year period 1931-38 

Mean Interval ~ 
@ 

Fruiting braneh No. Acala Lonn Star Rowden Delfos Half and Half Kekchl ~ 
C 

1931 1932 1933 1931 1932 1933 1931 1032 1£33 I 1931 1932 1033 1931 1932 1933 1931 1932 1933 ~ ,---,---,---,---,---,---,---,---,---,---,---,---,---,---,---,---,---
DaUB DaUB DaVB DaVB Davs DaVB Davs DaVB DaVB DaVB Davs DaV3 DaUB Davs27__________________________ .. _ .!:~~.B__1_!:~!,_8__ 4.326••___..._______________ 8.0 =~;;;J~;~8==

, ~_............. ....--- ... - 3.0
2li__ .. ~ __ ._.___ ..... _.. __ .. __ .. _ ____ . _ ... 
24_ ""____________________ ----~ .. ' ~ .. --.--- -------- ----~-~- 3.0 
Zd_______________________ 4.5 --..------ - .. ------ ~--- ..--- ---- .. ~~- ... - ......_-- 4.0 

~------- --~-+ .. ,. .. ---- .... " .. ------- .. 4.0 3.0 3.0 .. ------- -------- -------- 4_0 ~ 
2.0 ..------- ---_ .. --- 4.0 3.3 3.5 5.0 3.0 -------- -------- 3.0 3.0 4.0 -------- -------- -------- .....

22.. ~ .......... ____ .... __________
21. ____________• _________ 3.7 2.5 6.0 3.0 2.3 4.0 -------- 3.0 3.5 ---- 4.3 2.5 2.1 4.0 -------- 2.0 3.0 ~ 
3.1 2.7 3.3 2.0 2.0 2.7 2.7 3.5 5.0 

---~ 

3.1 3.5 2.2 1.8 2.0 3.0 2.720. __ ••• __________ • _____ • 
10. __ •___________________ 3.2 2.2 5. I 3.0 2.3 ------" .. 2.2 2.8 3.3 2.6 2.8 4.0 2.5 2.4 4.0 3.0 2.9 7.0 "" I-'2.6 2.8 4.6 2.8 2.4 3.0 2.4 3.3 4.6 2.8 2.9 3.7 2.4 1.8 3.8 2.7 2.4 4.718....___ •_______________ o17_______________________ 3.1 3.0 4.3 2.7 2.8 4.4 2.7 2.5 4.7 2.8 2.9 4.4 1.8 2.5 4.1 2.6 2.6 4.9 

3.2 2.3 4.1 2.6 3.0 4.5 2.9 2.5 3.7 3.2 2.5 4.5 3.0 2.2 3.4 2.0 2.7 4.2 
2.4 2.3 3.2 2.7 2.2 3.9 2.8 2.3 3.3 2.5 !l.1 3.4 2.5 2.2 3.9 2.6 2.1 3.3It:::::::::::-::::::::: ~ 2.0 2.7 2.7 2.8 2.0 3.~ 3.2 2.7 a.6 2.0 2.6 3.0 2.8 1.8 3.2 3.1 2.6 3.114_____ .... __ •• ______ ••• 1.1 2.0 2.0 3.3 2.4 2.7 3.0 2.3 2.3 1.9 2.3 2.3 1.7 2.2 2.4 2.6 2.5 2.213 .•• " ._. _. __________...12___ •_•_________________ 2.7 2.8 2.1 2.6 2.6 2.7 2.7 2.5 2.2 2.2 2.0 2.6 2.6 2.0 2.3 2.3 2.7 2.5 ~ 

11 ______________________ • 1.0 2.1 2.4 2.5 2.3 2.0 1.4 2.3 1.8 1.8 2.1 1.9 1.9 2.3 1.9 2.4 2.2 2.1 
t:12.5 2.0 2.0 2.3 2.8 2.3 2.9 2.4 2.3 1.9 2.4 2.1. 2.6 2.8 2.2 2.9 3.0 2.410___________________••__ t;:j

9____ •• __________________ 1.6 2.0 2.4 1.6 2.3 1.7 1.3 2.0 1.6 1.4 2.4 2.0 1.7 2.5 2.4 2.0 2.1 2.4 
8______________ . _________ .5 2.0 2.5 2.7 1.7 1.7 2.0 1.5 1.6 1.7 2.0 1.9 2.5 1.5 1.0 3.0 1.9 
7..____________________ .. 2.0 .....-_ .. _.. .. --- ..--- 1.0 .7 2.0 -------- 1.3 2.0 -------- 1.5 2.0 -------- -----... - .. 2.5 3.0 3.0 ~ 

---.. -.. ~- ------_.. -------- -------- 3.0 -------- -------- -------- -------- -------- ________1___; ____ -------- -------- -------- 1.0 2.0 o 
f:tj 

g; 
~ 
C 

~ 
~ 
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An analysis of variance of the interval between the appearance of 
first flowers on successive fruiting branches is shown in table 8. 
TABLE S.-Analysis of variance of the interval between the appearance of first flowers 

on successive fruiting branches in 6 varieties of cot/.on at Greenville, Tex., 1931-33 

F values 

MeanVariance De~F ~q~~ 	 Required
freedom square Found 

TotaL. ____________________________ _ 
Varieties.___________________ . ______ _ 3.54 	 1.."9.3859 0.3655 

5 3.8053 .7612years. ______ .. __. ____ . __ •_________• 2 20.7037 10.3008 
Interaction; varieties X years______ _ 10 4.4235 .4423Error. ____________ .•_______________ _ 337 100.3629 .2978 

'rhe F value fOf val'ieties lies between the required values for 
significallce at the 1- and 5-percent levels, and the F value for years is 
of very high significance, while interaction: varieties X years exerts 
little influence on the rate of appearance of first flowers on successive 
frlli ting branches. 

In 1931 the differences between means of varieties were not sig­
nificant; in 1932 the mean interval was significantly less in Tfalf and 
Half than in Delfos; and in 1933 it was less in Delfos than in Lone 
Star, and less in Delfos, Half and Half, and Rowden than in Acall1. 

When totals for the 3-year period are considered, there were no 
highly significant (lifferences between varieties in regard to the 
appearance of first flowers on successive fruiting bmnches, though the 
differences between AcaIa and Delfos and Half and Half approached 
the I-percent level and Rowden differed from Acala at a value some­
what above the odds of 19 :1, as is shown. in table 9. 
TABLE 9.-11fean number of days between appearance of first flowers on success'ive 

fruiting branches, mean differences between varieties, and t values of the mean 
di:fJerence.~, ~:n 6 varieties of cotton at Greenville, Tex., 1931-83 

I
Acala ILone starl Kekchi IRowden DcUos H'W ~d

Variety ).fean (menn, (mean, (mClin, (mean, (mean, (m!n 
~ . ~ ~ ~ ~ ~'I-------------,---,---------------Acala_________________________ _ 

2.83 O. U9 0.20 0.25 0.28 0.28Lone Star___________________ . __ 2.74 0.82 .Il .16 .19 .19KekchL _______________________ _ 2.63 1.83 1.00 .05.OS.OSRowden_______________•_______ _ 2.58 2.28 1.46 .46 • ..03 .03Delfos__________________________ 2M 2" 1.74 .n.~ .00Half and HBIL_______________ _ 2M 2" 1.74 .n .~ .00 

0.1095=S. E . .v. D. between meaDS of varieties. 
1.008=1, required, odds 19: 1. 
2.592=1, required, odds 99; 1. 

The mean interval in days between the appearance of successive 
fruiting branches was significantly less in Acala, Lone Star, and Half 
and Half in 1932 than in 1933, and less in Rowden, Dellos, and Kekchi 
in 1931 and 1932 than in 1933. 

Combining all varieties, the mean intervals in days between the 
appearance of successiye fruiting bmnches were significantly less in 
1931 and 1932 than in 1933, indicating again t,he influence that season 
may exert on varietal behavior. The interval between 1931 and 1932, 
however, was barely significant. The degree of significance of the 
mean differences are shown in table 10. 
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TABLE lO.-.Mean number of days between appearance of first flowers on successive 
fruiting branches, actual mean d(fferences between years, and t values of mean 
differences, in 6 varieties of cotton considered as a single group at Greenville, 
Tez., 1931-33 

Mean I 1933 1931 I 1932Year (mean,2.9;) (mean, 2.56) I(menn, 2.40)

-----------------------------1-----­1933__________________________________________________ ._ 
193L__________________________________________________ _ 2.97 I· 0.41 I O. 572. 56 5.72' •161932_____________________________________ •_____________ _ 

2.40 7.95 2.23 

0.0717=8. E. JI. D. between melUlS of years. 
1. 966 =1, required, odds 19: 1. 
2.588 =1, required, odds 99: 1. 

RATE OF APPEARANCE OF SUCCESSIVE FLOWERS ON FrtmTING 
BRANCHES 

A third quantitative character exerting an influence on earliness and 
productiveness in cotton is the time interval between the formation 
of successive bolls on fruiting branches. This interval was recorded 
as the number of days between successive flowers on fruiting branches, 
and the mean ranged from 6.34 for Half and Half to 7.57 for Rowden. 
All varieties followed the same general trend for seasons. Considering 
the mean interval for 1931, all varieties were lower in 1932 and higher 
in 1933. There were a number of reversals between varieties for 
different seasons, but with a definite tendency for shorter intervals in 
both Half and Half and Delfos, with Rowden showing the longest. 
The highest mean interval was found in Acala for 1933, which was 
8.43 days and rather hiO"h for this variety. 

The number of cases by variety for each year, the mean interval by 
year, and the 3-year mean are shown in table II. 

mmost of the varieties, shorter intervals were recorded for branches 
rising from the eleventh to the fifteenth nodes, showing a tendency 
for them to shorten at the point of maximum fruiting-branch develop­
ment. The interval was usually longer on the first or second fruiting 
branches than for those just above them, with a tendency to lengthen 
as the extremities of the plant were approached. This difference in 
growth rate was less pronounced in Acala and Rowden than in the 
other four varieties. Apparently growth of the plants was more rapid 
when conditions were most favorable for setting the greatest number 
of bolls (table 12). 

TABLE n.-Cases and mean interval between successive flowers on fruiting branches 
in 6 varieties of cot/on, at Greenville, Ta., 1931-33 

IThese data also indicate the rnte of fruiting of the ditIerent varieties] 

Cases l\[ean interval 

Variety 
1931 19.12 1933 Total 1931 I 1932 1933 1931-33 

------------------1·----------------------
Number Number Number Number Days Dalls Duys Duys

Acala________________________________ 133 198 200 531 6.66 6.41 8.43 7.18 
Lone Star_. __.______________________ 109 238 176 fi23 6.69 6.35 7.93 6.99 
Rowden______ _______________________ 116 235 205 556 7.46 7.01 8.23 7.57 
DelCos._.. __ . ____ . __________________ . 191 260 2"'..5 676 6.21 5.71 7.13 6.35 
Half and HaIL_____________________ 113 313 198 624 5.92 5.38 7. iI 6.34 
KekcbL____________________________ 115 259 276 650 7.56 6.33 7.72 7.20 

TotaL. ________________________ ·::::::·::·:-~·]_:==I____ .... 3, ,'i60 =-=i._.. __ .. _:==::=:-= 
Mean or all varieties. ____________ ~I~F~:~I~I~I~I~I~ 



TABLE 12.-Mean interval between successive flowers on fruiting branches for 6 varieties of cotton at Greenville, Tex., 1931-33 

Mean Interval 

D~1Cos Raj( and R aIC Kckchi}'ruiling branch No. ACIl)a 1,0110 Star Rowden 

1931 10321103:l 1031 1932 1933 1931 1932 1033 1031 1932 1933 1931 1932 1933 1931 1932 1933 I--------------------------------._-------------' --------­
~ 

DaUB DaUB DaUB /JaYB DaUB DaYB DaUN DaUB DaUB DaUB DaYB DaUB DaYB DaUB DaUB DaUB IJaUB DaYB 
'%1________________________ ,._. ___ ._. ___ ._ ••••• ___ ._ .•• __ • _____"_ ..______ ._••••••.••••_._ ._._•• ,- ••• _ ....._.___ ._ .-___ .__ 7.0 ..---- .••---- •• - -•••--., .-.--.-- ----.-.- ~ 
26. __ •___ ._•._. __ •_____ ••_____ ••._______ ••• _••...••••••__ ._._.__ ._.._•.• _,._._,. "'_"'_ .•••••.• _•• ,._••_••, ••_ .-•• ---- 7.0 .--.---- ---•. --- -----.-- .------- ------- ­ ~ 25. ___..____...__•••_••• _._._.' •___•__ .••••••.••.•••.• ,_,_,_" •••••••..••.. .,•••••- •••••_._._ ._ ••• _...••••-•••__ . __•• 6.0 '---'--- -----.-- -------- ------.- --'-"" 
24•••••• _........._••••••_.•••.•. _._._._ ••••••. •........., ............ _••••••_•••_ ••••••••.•.• , •.••••_••,_ ..-----. 6.5 ...-- .. - -------- ----.--- .-.---.- ------. ­
2.1_._._. ___••.•••••••.•••••_..... _••••. __................._......_... 7.U , __ ••_._ ._ .•• __ ••__ ._ ....____ ._ ••______ 5.9 .----•• - ----.-.- ----•. -- .------. -.----- ­
22.._..........._.... ••. 7.0 . ____.._ ._._" _ ......._.....-........ 6.0 ._ ••"'_ ,_._.. _ ._._.• -- ._._.-________._ 5.0 6.3 -------. ----.-.- -------- -------- ~ 

21. ..... _... ,. .. _......... 8.2 10.0 n.n 5.5 ._•. " .••."" ._._"__ 9.0 0.0 _._."" .._____• 0.5 5.1 -------- .-----.-.------- ------- ­
20 .•_......._..._._._.... 7.3 ..__._.. 7.0 8.n 5.0 8.0 5.5 0.0 8.3 6.9 5.0 5.n 5.5 8.0 8.0 ___.-_.. 10.0 
 ~ 10............._......... 7.1 0.4 9.7 5.0 5.5 .••••••• 5.3 0.0 7.0 5.3 5.7 •___•..• 4.9 5.9 6.6 ._.. ' __ ' 6.0 9.1 
 p:j18...................... , 7. 1 0.2 10.8 (I. 0 6.3 8.0 5.7 n.2 8.5 6. 1 5.8 7.0 6.0 5.1 7.7 6.7 5.7 9.3 

17.............._........ 5.26.09.0 0.0 5.9 8.6 0.2 6.5 9.0 0.2 6.2 8.0 5.0 5.4 7.5 6.3 5.8 9.7 

10.... _•. _••_............ 0,00.311.15.76.09.00.06.43.5 D.t! 5.9 8.4 4.7 5.4 7.7 5.9 6.2 8.5 
 t>:1 

01>­15................ _...... 5.S 6,210.4 5.li 5.6 8.0 6,0 0.5 9.4 0.1 5.6 7.8 4.5 5.4 8.1 5.9 5.6 9.0 

14 ..................... !l.3 6.3 8.11 0.0 5.0 8,4 0.9 7.1 8.7 6.2 5.9 6.9 5.6 5.1 8.1 5.6 5.7 8.5
0 ~ 
13................... _... O. :l 0.3 8. 2 5. 4 5. Ii 8.4 7.0 6.8 8.9 n. 7 5.0 7. 2 5.4 4.9 7.7 6.0 5. 7 7.8 C/l

12..................... 6.2 0.1 8.9 5.11 0.1 7.6 6.6 0.8 11.2 6.0 5.7 6.9 0.8 5.4 8.8 6.3 6.9 7.1 
 .....11. ......._............. 8.1 6.79.10.76.36.77.77.511.66.5 D.O 7.7 6.2 6.2 7.5 6.6 6.7 7.4 

10....................... 6.4 7.4 8.1 7.0 0.6 8.4 7.7 7.7 8.5 0.0 D.8 7.0 7.1 6.0 7.0 7.6 6.3 9.1 
 ~ 
9. ....... ....... ....... 0.8 7. 2 8. 5 7.0 7.0 7.8 8. 7 8. 5 8. 2 6.2 5. 9 7.7 7.6 6.4 S. 2 8.8 6. 8 7. 9 
 Q8........._.............. 7.7 6.5 0.2 7.2 7.3 10.0 7,4 7.5 5.9 6.0 ....... 7.0 6.0 8.5 7.3 9.8 
 o 
~:::=:::===:::=:::::::::: ....:~o ....._.. ........ R 7 ••6~~. ,...... ~:~ :.=.::: ....:'.~. :=::.::: .::::::: .. _.~~~.I....~:~___ ._~~:.....:~~..._.~::~ 
 ~ o 

~ 

~ 
~ 
t:J 
UI 

I-' 
Cit 
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.An analysis of variance, presented in table 13, shows that the 
observed values of F art) highly significant for varieties and years, and 
barely significant for interaction: varieties X years. 

TABLE l3.-Analysis of variance for the appearance of successive flowers on fruiting 
branches in 6 varieties of cotwn at Greenville, Tex., 1931-33 

F values 

Degrees of Sum of MeanVarianoo freedom squares square 
Found 1---,---­

1'=0.01 P=O.05 

-------------------1------1-------1------1---------------Total. ______________________________ 
355 493.4479Varieties____________________________ , lU~ ----iii.-gs- -----S.-iij- ---- T255 73.2'240Years__________ • ___________________ _ 

2 172. 1754 86. 0877 129. 20 4. 58 3. 03
Interaction: vnrleties X years ______ _ 10 22.8440 2. 2844 3.43 2. 57 1. 97Error_______________________________ .6663 _____________________________ _

33S 225. 2045 

In considering each year as a unit, in 1931 the intervals between 
the appearance of successive flowers on fruiting branches in Delfos 
aUfi Half and Half were significantly shorter than in Kekchi and 
Rowden; in 1932 the intervals in Delfos and Half and Half were 
shorter than in Kekchi, Acala, and Lone Star, and the intervals in 
all these were shorter than in Rowden; while in 1933 the intervals 
were shorter ill Delfos, Half and Half, and Kekchi than in Acala, 
and shorter in DeJfos than in Rowden and Lone Star. 

When means for the 3 years are considered, the intervals in Delfos 
and Half and Half were shorter than in Acala, Kekchi, and Lone 
Star, and shorter in Delfos, Half und Half, and Lone Star than in 
Rowden, the degree of significance being shown in table 14. 

T_-\'BLE 14.-Alean number of days between appearance of successive flowers on 
fruiting branches, actual mean differences between varieties, and t !lalues of mean 
differences in 6 varieties of cotton at Greenville, Tex_, 1931-83 

Rowden Kekchl Acnla Is:: DeUos H'Ii~rdI 
Variety ~rean (mean, (menn, (menn, I (mean, (mean. (mean

7_57) 7_20) 7.lS) 6_99) 6.35) 6.34) • 

-----------'-----_._---,---,---------
Rowden________ ..... _________ _ 7.5i 0.37 0. 39 0.58 1.2!! 1.23KekchL_______ . ___ ...________ _ .7.20 1.85 .02 .21 .85 _86 

Lone Star_____________________ _ . Acala__________ •___ •_________ _ 
7.18 1.95 .10 .19 .83 .8-1 

Dclfos_________________________ _ 6.99 2.90 1.05 .95 ..M .65 
6.35 6.10 4.25 4.15 3.20 .01Half and Half__________________ 
6.34 I 6.15 4.30 4.20 3.25 .05 

0.2011 = S. E. ll. D. between means of varieties. 
1.!l68~t, f("'1uired, odds 19: 1. 
2.5!Y.!=t, required, odds 99: 1. 

Acala, Lone Star, Rowden, Delfos, and Half and Half gllve signifi­
cantly shorter intervals between the appearance of successive flowers 
on fruiting branches in 1931 and 1932 than in 1933. In addition, the 
intervals were shorter in Half and Half in 1932 than in 1933, and 
shorter in Kekchi in 1931 than in both of the other years. 
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Combining all varieties, the intervals in 1931 and 1932 were sig­
nificantly shorter than in 1933, and shorter in 1932 than in 1931. 
Differences between means of years, together with the significanca 
of these differences, are shown in table 15. 

TABLE lS.-1\Iean number of days between appearance of successive flowers on 
fruiting branches, actual mean differences between years, and t vc.lues of mean 
differences in 6 varieties of cotton considered as a single group at Greenville, 
Tex., 1931-33 

Mean 11933 (mean,I1931 (mean, 1932 (mean,Year 7.86) 6.74) 6.20)

-----------------------------1-------1-----­1933 ___________________________________________________ _ 
7.86 1.12 1.661931. __ • ________________ •••. _•• __ • __ •._._ •.......•. _•• _ .
6. i4 .M·9.11 I

1932•••_.... • ._•••.••••._•. _•••••••_•••.•.••.•.•.••••• 6.20 13.50 4.39 

O.1230=S.E. M. D. bctween mcans of years. 
1.966 =1, rcquin.'Ii, odds 19: 1. 
2.588 =1, required, odds 99: 1. 

LOCATION OF BOLLS 

Considering the location and number of fruiting positions on which 
b-Dlls are set, it appeaJ:S that the first few floral buds on the plant are 
confronted with more hazards than those that immediately follow 
them. Aphis, cotton flea hopper, and other insects are responsible 
for the loss of some of the first squares that are produced, while others 
are destroy('d by wind, rain, and hail. 

While many bolls were borne on the lower fruiting branches, the 
first and second did not, as a rule, set as many bolls as those immedi­
ately above them. This is true for pru.ctically all si:l( varieties, 
although Delfos set more bolls on the second fruiting branch than 
did any of the other varieties. All six of the varieties failed to set 
as mliny bolls on the first two fruiting branches as on the next two that 
follow (see figs. 1 to 6). Of course, quite a number of the first fruiting 
branches suffer from terminal abortion at the second node, which 
further reduces the chances of maturing bolls on those branches. 

A significant and interesting point developed from this study shows 
that more than one-half of the total crop matured was produced on 
the first node of the fruiting branches. Figures 1 to 6 represent a 
composite illustralion of total flower and boll production on 20 
plants. The behavior of the varieties in this respect was quite uni­
form, and the variations found did not occur between the most widely 
divergent types as might be expected. Rowden, a large-boIled, erect 
plant, was found to be in almost perfect agreement with Delfos, a 
small-boIled spreading plant with much more open foliage. This 
relationship therefore appears to be a morpholOgical expression in­
dependent of variety or type. 

The number and percentage of bolls set on the first, second, and 
third fruiting branch nodes, together with those set on an other nodes 
for each year, are shown in table 16. 

149169°-40--3 
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TABLE 16.-Bolls set on different fruitinq-branch nodes on 20 plants each of 6 
varieties of colton, 1931-33 

Bolls set 
Frultlnl!:-branchVariety node 

1931 1932 1933 1931-33 1931 1932 ~11931-331 
Num- Num- Num- Num- Pu- Per- Per- I Per­r ber beT ber ber cent C!lIt cent CtIIt 

lrst 65 51 45 161 63.73 54.26 45.00 54.32 
SeCODd.._______AcaJs_______________ 18 36 30 84 17.55 38.30 30.00 28.64Thlrd_________ 8 7 18 33 7.84 7.44 1M. 00 11.09All other.l_____ 11 0 7 18 ip.78 0 7.00 5.92 

irst 57 &l 33 140 65.52 50.51 37.93 51.31
Second________rLone Star___________ Thlrd_________ 14 Zl 30 71 16.09 Zl.Zl 34.48 25.94 

8 13 16 37 9.20 13.13 18.39 13.57
Allothers_____ 8 9 8 25 9.20 9.09 9.20 9.16 

irst 65 59 46 170 63.11 62. 11 51.11 58.i7Second________rRowden____________ 22 31 23 76 21.36 32.63 25.56 26.51Thlrd_________ 
10 4 10 24 9. il 4.21 11.11 8.34

All others_____ 6 1 11 18 5.82 1.05 12. 22 6.36 

irst 89 113 74 276 55.63 70.63 50.68 58.98Second________rDelfos ______________ 53 38 32 123 33.12 23.75 21.93 26.26Thlrd_________ 12 8 19 39 7.50 5.00 13.01 8.50
All others_____ 6 1 21 28 3. 75 .62 14. 38 6.25 

lrst 75 104 83 262 53.57 52.00 61.94 55.83rSecond.._______ 34 56 38 128 24.29 28.00 28.36 26.87 
16 28 12 56 11.43 14.00 8.95 11.45 

All others_____ 15 12 1 28 lO.il 6.00 .74 5.81 

Half nod HalL_____ Thlrd_________ 

lrst 43 66 52 161 63.24 M.08 44.44 57.24Second_______•rKekchL ____________ 14 26 37 77 20.59 25.24 31.62 25.81
Third_________ 6 9 14 29 8.82 8.74 11.97 9.8-1
All others _____ 5 2 14 21 7.35 1.94 11.97 7.08 

1 Average of percentages. 

The mean percentage Qf bQlls set Qn first fruiting-branch nQdes fQr 
all sb: yaneties ranged frQm 51.31 fQr Lone Star to. 58.98 fQr DelfQs. 
The numher Qf bQlls set Qn the secQnd nQde is apprQximawly Qne-half 
that Qn th.e first nQde. The mean percentages ranged frQm 25.81 fQr 
Kekchi to. 28.64 fQr Acala. On the third fruiting-branch node there 
was greater variatiQn where the number Qf bQlls matured ranged from 
abQut Qne-half to abQut Qne-third Qf thQse Qn the secQnd nQde. The 
percentage Qf bQlls matured Qn all Qther nQdes ranged frQm 5.81 for 
Half and Half, to. 9.16 fQr Lone Star. FrQm the table it "\\-ill be noted 
that bQlls bQrne Qn the secQnd node have abQut Qne-hulf the chance 
to. mature as thQse Qn the first nQde. BQlls bQrne Qn the third nQde 
have abQut Qne-half to. Qne-third the chance as thQse o.n the secQnd 
nQde, and so. Qn. There was a prQgressive decrease in the number Qf 
bQlls bQrne Qn succeeding fruiting-branch nQdes. This is anQther 
reasQn why it is PQssible fQr clQsely spaced plants to. make larger crops 
Qf CQttQn under cQnditiQns where mQisture is deficient as well as ill 
mQre humid regiQns under wee,;! infestatiQns. With clQsely spaced 
plants it is nQt PQssible to have lQn~ fruiting branches. The grQwth 
Qf the plants is usually erect with frUlting branches Qf Qnly a few nQdes. 

The percentage Qf hybrid Qr selfed bQlls that may be set during a 
certain periQd may be high Qr lQw, depending UPQn the stage of fruit­
ing Qf the plant when such wQrk is perfQrmed. If mQst Qf the first 
fruiting-branch nQdes have flQwered before the wQrk Qf selfing Qr 
hybridizing is begun, the chances Qf Qbtaining a set Qf bQlls are re­
duced abQut 50 percent under Greenville cQnditiQns. Ordinarily, 
chances Qf a crQP are greatest Qn the lQwer fruiting branches~ i. e., 
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the first 10 to 12 branches. Above the twelfth fruiting branch the 
possibility of obtaining a crop of bolls becomes increasingly smaller. 
On the first 10 or 11 fruiting branches most of the bolls were produced 
on the first three or four fruiting-branch nodes, while on the twelfth 
fruiting branch or above, most of the bolls were borne on the first or 
second fruiting-branch node. 

When a plant sets but one or two bolls early in the seasoD, it does 
not reach as mature a stage as do those that set more bolls and is 
therefore able to make a correspondingly greater recovery when favor­
able conditions occur. Frequently such plants may be observed with 
a larger number of late bolls than those that have set a hell,vier crop 
earlier in the season and undergone a longer period of water stress. 
The tendencies of the cotton plant to respond in this manner allow 
fair crops to be set following an abatement of insect injury or other 
unfavorable conditions for the setting of bolls. This behavior may 
be frequently observed in experimental plots where low yields at first 
picking will be followed by high yields in the second picking. 

A study of climatic records during July, the period of maximum 
flower production for the 3 years, shows that on the third day follow­
ing an abrupt drop in the mean temperature, particularly if it is accom­
panied by rains and cloudy weather, there also is marked reduction 
ill the number of flowers produced and bolls set. 

In cotton-breeding work, this behavior is important and indicates 
the most opportune time for selfing and emasculating flowers with the 
greatest odds in favor of obtaining a good set of bolls. 

PERCENTAGE OF BOLLS SET 

The percentage of squares or flowers that may survive and grow 
into mature cotton bolls is of interest, and reIn tes more diI'ectly to 
environment than to the cotton plant itself. 'Where conditions for 
growth are ideal and insects and disease avoided, it is possible for a 
cotton plant to set a perfect crop of bolls. These conditions are 
rarely encountered, although they are frequently approached. In the 
blacklands of Texas the actual number of bolls per plant that are set 
and matured is rather small, notwithstanding the fact that it is one of 
the great cotton-producing areas of the world. 

In table 17 is shown the total number of flowers, the number of 
bolls shed, and number of bolls matured on 20 plants of 6 varieties 
each during the' 3-year period 1931-33. No continuous record was 
made of small-square shedding, but in all probability there were as 
many floral buds (squares) shed as there were flowers produced. In 
most seasons the number of floral buds or squares shed mtl,y even 
exceed the number of flowers. Considering the total number of 
flowerslroduced by each variety and the number of bolls shed and 
mature , it was observed that the varieties which produced the 
greatest number of flowers also matured the greatest number of bolls. 

Although there was a wide difference in the number of flowers pro­
duced by the same variety in different seasons, there was not a very 
wide fluctuation in the :percentage of bolls set. About 25 percent less 
boll shedding occurred ill Delfos and Half and Half, which are small­
boIled varieties, than in tho larger boIled varieties. In variety tests 
conducted during the same 3 years, the highest yields were also 
obtained from the smaller-boIled varieties. This behavior clearly 
indicates that smaller-bolled varieties are able to set more bolls during 
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a given period than larger-boIled varieties, and also suggests the 
possibility of breeding for production with less emphasis on boll size 
than has been customary in the western Cotton Belt. On the oth~r 
hand, thei\"6 have been definite objections to very small bolls on the 
pa:rt of the western cotton growers. As a rule, smaIl-hoIled varie­
ties have l!lot been stormproof, and in dry seasons may be difficult 
to pick. 

TABLE 17.-Plower8j 8hed bolls, and bolla matured on ~O plants each of 6 lJarietie8 
101 coUon for the 8-year perWd 1981-88 at Greenville, Tex. 

Variety and year 

Acala:193L__________"___________________________________ _ 

1932___________ .,___________________________________ _

1933_______________________________________________ _ 

Total________,.___________________________________ 

I======I=====I======F==== 
Lone Star:1931_ ___ ____ __________ ____ __________________ ____ __ __ 306 


1932_____________ .__________________________________ 372 
 219 87 28.4 
273 99 26.61933_____________ ..____________ ._____________________ 295 208 87 211.5 

I-------I-------I-------~------TotaL ___________________________________________ 973 ===";;;=I======~====~700 273 28.1 

Rowden: 
1931________________________________________________ 334 232 103 3O.S 
1932._______________________________________________ 368 273 95 25.81933•• _____________,,________________________________ 380 

200 90 23.7 
Total. ___________________________________________ 1,082 

795 288 26.6
=====F=====F====

DeIros:1931. _______________ .._______________________________ 3117 
237 160 4Il.3.1932. _. ___ .____ ____________________ _____________ __ __ 423 263 160 37.8 
!!24 146 39.5

1933______ •____ _____ ___ _________________________ ___ _ 370 

-----I-·--·I----f----Total__ ,, _________• ______________________________ 1,100 724 463 39.1
I=====I======F====

Hal! and Hal!:1931._.______________..._________________________ . _.. 342 202 140 40.9 
1933.___ . _____________ •___________________ .,_________ 347 
1932.______________________________________________ • 440 

240 200 45.5 
213 134 38.6------·----I------f-----Total_______________"__________________________ ._I===I;",1,;,;29=I==~~I,====~=I===~~655 474 42.0 

Kckchi:193L_.___ . ____ • ________ •_________________________ ._ 265 197 68 25.71932.._. __._..___..___ ....__________________________ 314 211 103 32.81933._ .•_., _____________ ..___________________________ 440 323 117 26.6 
1-----1-----1----1----Total. __ • __ •____________ •__________________ .. __ _ 1,019 731 288 28.3 

In order to compare the ability of the different varieties to set and 
mature early bolls, the flowering period was divided into four weekly 
intervals, beginning with the appearance of the first flower for each 
variety. The percentage of bolls set for each week was calculated 
from the number of flowers produced during that particular time. 

The percentage of bolls set from flowers during the first 4 weeks for 
the sL"'{ varieties for 3 years and the percentage of the total crop set 
are shown in table 18. 

While the high mOlrtality of the first few floral buds on the lower 
fruiting positions has been already discussed, table 18 shows that as 
a rule the first flowers produce the highest percentage of mature bolls, 
with the percentage of bolls set showing a weekly decline during the 
period of maximum flower production. There were several cases in 
which the percentage of bolls set was less for the first week than for 
the second. The meaIlS for the 3-year period all showed a steady 
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weekly decline except in Acala. Delfos confonned very closely to 
this order, the only variations be5.ng in 1931 and 1933. In 1931 tho 
percentage for the second week was slightly higher than for th" first; 
however, during both weeks the percenta~es were unusually high. 
In 1933 the percentage of bolls set was a trifle higher the third week 
than it was the second week. In allother cases the percentage of bolls 
set has declined each week, with the greatest drop occurring in the 
fourth week. In 1932, where the decline in Delfos was most gradual, 
the variety set its entire crop within 4 weeks. 

TABLE IS.-Bolls set at weekly intervals for -4 weeks from all flowers produced on :eo 
plants of S varieties of cotton for the 8-year period 1981-88, and total crop set dur­
ing the same period, at Greenville, Tex. 

Bolls set from lIowcrs produced In the-
TolalVariety and year 

First Second Third Fourth crop set 
week week week wcelc 

--------------1---------------
Acala: 	 Ptrcent Perctnt Ptrcent Percent Percent1931.____________• ____________________• ________ _ 


1932_____________________________________________ 
 71. 43 70.00 17.14 8.60 75.49 
15.79 36. 76 27.97 20. 16 91.491933 _______ •___•____...._._. ____• _______________ _ 

lItcau_ __ ______________________________________ 

Lono Star:1931. ._._____•_____ • __ • __ ..__________.._.________ 
1932___ .._______________________________ •______ •• 
1933..____......__......____.._..________ . _______ 

Mean ____________ •_____________ . ______ •____ .__ 

Rowden:1931..___ • ____________ .__________________ ________ 
1Il32__ .. ________ • __ • ____._._.____ •_____________ ._ 
1933.____.....______. ____ ..____________._________ 

lItean_______..______ ._._________. ___ ..-_ ______ 

DelCos:1931. _. ______________________ .___________________ 
1932. ____ . _____• ______________________• ________ ._ 
1933. __ • _________ .._____ • ___________ .._________._ 

Mean••________________________•____________ ._ 

Half	1931.and Half: • 
1932______ • __ .___ ___ ____________ _________________ 
1933___ __________________________________________ 

:o.tean____ ...._________________________..___.. 

17.65 24, 24 31.03 15.09 62. 00 
36.84 

42.78 26.18 15.17 76.01 
===== 

79.31 38.18 16.36 25.00 82.76IS. 75 34.67 27.83 11.38 TJ.74
21.74 35.71 18.28 20.00 77.01 
40.48 

36.02 21.63 17.80 77.66 

63. 16 
69.C5 22.64 25.53 7-1. 76

40.74 36.36 16.79 0.56 95.;9
31.25 21.05 23.48 8.18 63.33 

43.82 37.28 20.40 12.12 78.13 
===== 

86.11 
83.33 
74. 19 

88.89 
69.62 
32.00 

48.91 
44.44 
33.04 

8\.4-l 60.89 41.74 

80.00 
66.67 
70.00 

86.96 
84.44 
41.27 

so. 00 
&1.00 
so. 00 

_ 
72. 73 67.53 51.60 

---= = 
Kekchi:1931. ____________________________________ •••____ _ 

70.37 44.68 10. CO1932_ •• ___ ..._.____• ________._.____..__ • _____ .. __ 33.33 52.83 25.931933_._____•_•••••_. _______________ ..___ ..______ _ 32. 26 30.38 30.33 

M can ___• __ ...._..__ • ______• _. _._. ___ •_____ •__ 43.84 40.78 24.48 

13.43 1lS.75 
13. 56 100.00 
17.82 76.03 

14.56 92.06 

43.04 80.71 
37.14 77.00 
18.. 10 82.84 

32.41 79.75 
== 

9.09 75.00 
18.40 86.41 
9.30 TJ.45 

13.54 77.43 

The behavior of Half and Half was similar to that of Delfos in that 
a higher percentage of bolls was set during the first and second weeks 
than in the larger-bolled varieties. The mean percentage of bolls set 
during the first week for Half and Half was about 9 less than for Delfos; 
the percentage for the fourth week was nearly 18 greater for Half 
and Half. These two varieties were outstanding in the percentage 
of flowers that developed into mature bolls during the first 4 weeks of 
flowering. Early maturing bolls can come only from flowers produced 
early in the season. 
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The other four varieties, Acala, Lone Star, Rowden fond Kekchi, 
did not set as high percentages of bolls as Delfos and Hl\lf and Half, 
except during the fourth week when Acaht and Lone Stnr slightly 
exceeded DeUos. Of these varieties, Acaln set the lowest percentage 
during the first week, but the highest during the second and the third 
weeks. All other varieties set the highest percentage of bolls during 
the first week of flowering when flower production was low, but as 
flowering increased the percentnge producing mature bolls decrensed. 

During the 3-year period the mean percentnge of the crop set in the 
first 4 weeks of flowering ran~ed from 76.01 for Acala to 92.06 for 
Delfos. This range clearly shOWS the earliness of DeUos and its 
determinate habit of growth as compared with the slower fruiting of 
Acala and its more indeterminate growth habits. The other varieties 
were intermediate in their behavior between these extremes. 

The more determinate vnrieties would be eJl.llected to set a higher 
percenta.&:e of bolls early in the senson than those less determinate in 
hnbit. uther factors being equnl, a valiety that would continue to 
set bolls during the latter part of the season would have some ad­
vantage over one that did not, although late bolls usually encounter 
insect hazards in addition to unfavorable weather conditions. 

BOLL·SHED PERIOD 

The mean boll-shed :period for all she varieties was remarkably uni­
form, considering the dIversity of the plant types represented. There 
appears to be a negative correlation between boll-shed period and size 
of boll. Although the maximum mean difference in boll-shed period 
was only 0.72 of a day bt,tween Acala and Kekchi, there was a definite 
tendency for the heavie:r bolls to have a shorter shed period than the 
lighter bolls. 

It is recognized that there may be other causes for these differences 
that do not relate to boll size and that mny be independent of other 
varietal characters. One such cause is the manuer in which the abscis­
sion layer is formed. 'rhis layer of cells forms at the base of the 
pedicel and serves as a partition, separating the boll from the fruiting 
branch. There is also a rather common deformity of boll pedicels 
known as decurrent pedicels, in which the pedicel attaclmlent extends 
for some distance along the internode, often ranging an inch or more 
in length. When tIllS condition is present, the blnsted boll or squnre 
may hang on the plnnt indefinitely. In this study, recognition of such 
a condition was taken into consideration, and when abscission became 
complete at the base of the pedicel, the boll wns recorded as shed, even 
through complete separation had not taken place. 

From a total of 4,374 shed bolls, the mean boll-shed period for all 
varieties was 5.16 days with a minimum mean period of 4.75 for 769 
Acala bolls and a maxinmm mean period of 5.47 for 731 Kekchi bolls. 
The boll-shed data for the 3-year period is summarized in table 19, 
willch shows the total number of bolls shed by variety for each year, 
together with the mean period by year and combined for the experi­
ment. The location on the plant from which the bolls were shed is 
shown graphicaUy in figures 1 to 6 and also indicated in figure 7, the 
last figure being the basis for the discussion of the topic Zonate 
Shedding of Bolls and Squares (p. 24), 



23 DIFFERENTIAL GROWTH RATES IN COT'i'ON VARIETIES 


TABLE 19.-Shed bolls and mean boll-shed period for 20 plants of 6 varieties at 

Greenville, Tex., 1931-33 

Bolls shed Mean boll·shed period 
Variety 

IbJI 1932 I 1933 Total 1931 1U32 I 1933 ~ 1931-33 

-----------1:·---1------------,-­
'Number Number Number Number Daus Dflv.' Dav.: ])aV'

Acnla..... _........._....... _..._.... 271 I 230 268 7110 5.06 4.67 4.551~ 4.75 

LoneStar.... _____ ....... __._ .._. 219 273 208 700 5.33 5.07 5.20 5.20 

Rowden.. _. ___________ ........... __ . 232 273 290 795 5.14 4.9'~ 4.81 4.95 


1Delfos.. ... __ ..... _. __ ._ - .•. ____ . 237 263 224 i24 5.12 5.~'9 5.30 l 5.34 

~:~c~~~:I~ll~~~::::::.:::::::::.: ill~ I m ~i~ ~~~ ~:t~ ~:~ L~ U~ 
- ==1=='==1 4,374Total - .. ------. ',' ........ ==I'~I~:==
Mean boll·shed perlod...._. ___ -.------ -------- ------ .• ------•• -------. ______ ·.1________1 5.16 

1 

The shed period for Oaro Hill cotton has been reported to be 3.85 
days, as compnred with 6.10 days for Lone Star, an American upland 
type. The 0111'0 Hill bolls are much smaller than Lone Shu bolls. 
The mean boll-shed period for Pima Egyptian cotton wus found to 
be 10.8 days in one experiment and 10.3 days in another. Pima and 
Guro Hill are of a different species from the upland varieties reported 
in this bulletin, and both have smaller bolls, one with a very much 
shortE'r shed period and the other with a much longer period than the 
upland cottons. All of the work referred to above was done in 
California and Arizona under irrigation. 

An analysis of variance of the boll-shed period is shown in table 20. 
The observed value of F indicates that mean differences between 

varieties and between yem'S are significant, but interaction: varieties 
X :real'S is too small to be significant. 

TABLE 20.-Analys':s of variance for boll-shed period hI 6 varieties of cottOrl at 
Gre~llville. Tez., 1981-83 

I 

I 
F \·allles 

Degrees oC Sum oC Mean\'ariance RequiredCreedom squares Sftunre Fount! 
I P =0.01 j P..,0.05 

l---l---I---:'--'--I--
Total .• 353 192.7452 O. &If.o • 
Varieties::::::::::::::::::. ::::::::. 5 20.3917 4. 0783 " 25"---86·.-319~-1---·-~·'-08.,----.-ry3-.:00
Years.......... _... _____ ...... __ .... 2 6.0510 3.02;;5 , 68
Interaction: varieties X years_______ 10 2.0201 .2020 2.42 3.91 2. &I 
Error..___________________ ..________ 336 164.2824 .4889 -------- .•1.-.---...." ........ 


In 1931 the differences between varieties were not significant, but 
in 1932 the shed period for Acala was significantly less than for Delfos 
dud Kekchi, and in 19:33 it was significantly shorter in Acala and 
Rowden than in Kekchi, and in Acala it was less than in Delfos, 
Half and Half, and Lone Star. 

Over the 3-year period, Acala and Rowden gave significantly shorter 
boll-shed periods than Delfos and Kekchi, and Acala had shorter 
periods than Half and Half and Lone Star. The signi.ficance of mean 
differences between varieties is shown in table 21. 
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TABLE 21.-.Mean boll-shed period (cJays), actual1llean differences between I'arieties, 
and t values of mean differences in 6 lJarieties of cotton at GreenlJille, Tex., 1931-33 

Kel:cbl Dellos II~~(8~rd Lone Stili" Rowde'l Acala 
Variety Mea 11 (mum, (mean, {ntean (Inoon, (mean, (mean, 

5.4T) 5.3~) 6.~7) , 5.20) 4.95) 4.75) 

---------1-------------------- ­
Kel:cbL_____ •_________________ SA7 0.13 0.20 0.27 0.52 0.72DeUos___ • __ •___________________ .5.34 1.01 .07 .H .39 .59 
BuU and HIlIL __________ ..•• __ 1 5.27 1.56 .M . .07 3" .52Lone Stllr _____________________ .5.20 2.10 1.09 .54 .25 .45Rowden....________________ . __ . 4.04 2.49 . .204.95 3.03 1.94ACllI8__________________ .. ______ 4.75 5.00 4.59 4.04 3.50 1.50 

0.1286=S. E. )I. D. between means o( varieties. 
1.968=1, required, odtls 19: I. 
2.592=1, required, odds 99: I. 

The intervnl from flower to boll shed for each variety considered 
separately did not vary significantly from year to year, but when all 
varieties were combined the shed period was significantly lower in 
1931 than in 1932 and 1933. The differences between mean of varie­
ties, together with the significance of each difference, tU'e shown 
in table 22. 

TABLE 22.-Mean boll-shed perlOO (daY8), actuaZ mean difference8 between year8, 
and t values of mean diffe)-ences in 6 varietie8 of cotton considered as a 8ingle group 
at Greenville, Tex., 1931-33 

Year I l\fcan 11931 (mean,'I933 (m~.' 1932 (mean,
5.3,» I 5,10) : 5.(5) 

i---­

o.~ I 0.30 
.052.f~ I3.18 .l~t=========::=======::=::===:::::::==:::==:===::::::1 ~: ~ I '~I 

O. 0942=S. E. Jt. D. between means of years.

1.966=1, recluirecl, odds, 19: I. 

2. 58!1=t, required, odds, 99: I. 

ZONATE SHEDDING OF BOLLS AND SQUARES 

In addition to the physiological or genetic relationships that have 
been reported by investigators on boll shedding in cotton, a morpho­
logical relation exists which definitely influences the number of bolls 
that may reasonably be expected to set at different locations on the 
plant. 

Cotton plants form new floral buds or shed squares and small bolls 
in adjusting themselves to their water supply. When moisture wus 
abtmdant early in the season, the plant set a crop of bolls and, in addi­
tion, produced alarge number of squares and flowers, but their chances 
of reaching maturity were remote. As the plants' need of water be­
clUlle more acute, th·) young bolls were shed. There was a strong 
tendency for the squares to develop into flowers and then shed as 
young bolls, rather than for the large squares to shed. Within a week 
or two after the first small-boll shedding began, the plants usually 
entered a period of stress in which they wilted during the day and 
small-square shedding began. When the shortage of moisture con­
tinued, buds on the ends of the fruiting branches aborted or failed to 
develop, and further growth of the plants was arrested. The plants 
then entered a mature or senile stage, evidenced by a lighter-colored 
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foliage and shedding of some of the primary leaves.. After the lower 
bolls had opened, the plants usually put out new terminal and axillary 
growth from which the late bolls or "top crop" developed. Top bolls 
seldom reached maturity before frost at Greenville, and none (If the 
In,te-formed bolls from plants in this experiment opened normally. 

The actual number of bolls that were set on the plants, together 
with the number thnt were shed, are shown in figures 1 to 6, by main­
stalk and fruiting-branch node for each variety for the 3-year period 
of the experiment. 

From these figures it will be seen that the fruiting period of cotton 
in the bhtckhmds of TextlS is relatively short, and a majority of the 
bolls are set early in the senson. 

One point in pnrticulnr is emphasized in the diagrams for 1933 
(figs. 1-6, 0). As the pltmts were approaching the full development 
of a normal boll set, and some sbedding of small bolls had begun to 
tnke place, n good min fell which renewed plant growth and permitted 
squares to remain 011 the plants and produce flowers that otherwise 
would have been shed. With the moisture sUllply replenished, these 
flowers resulted in a scnttered set of later bolls farther out on the 
branches. Similn..r conditions are frequently encountered during 
seasons of heavy cotton flea hopper injury when the small squares are 
destroyed. When there are few or no bolls on the plants, owing to 
insect damage, later flowers have n better chance of maturing bolls 
on such plants than on heavily fruited plants, if the insect invasion 
wanes or diminishcs or can. be controlled. 

In the normal growth of the plants there was a succession of zones 
in which the plnnts fruited and defruited themselves in adjusting their 
crop and growth to the available wnter supply. The zone in which 
the early-set bolls were found may be termed the "fruiting zone." 
This zone is followed by the "small-boll shedding zone," which in turn 
is followed by the "small-square shedding zone." After the bolls open, 
or late-eeason moisture is provided, plunt growth is renewed and the 
top crop is set, either at the plant extremities or from the development 
of axillary buds. A diagram showing the relation of fruiting zones 
to zones of shedding is shown in figure 7. 

Even in the driest years, renewed late-season growth often took 
place without additional moisture, after the bolls on the plants had 
opened. This was especially true on the more fertile plots and with 
the more indeterminate val'leties. Observation of cotton on soils of 
low fertility and low moisture showed that late-season growth was 
sometimes etch-eyed e\'cn after moisture had been supplied. Renewed 
111te growth of the plnnts therefore depended upon the state of maturity 
they had reached under the prolonged stress conditions. Varieties of 
a more determinate habit of growth sct a larger crop of bolls during a 
hot dry period, but were much slower in recovering. 

Other observations in a nearby date-of-planting experiment indi­
cated that the stage of boll development as the plants encountered 
stress periods also had an inlportant bearing upon their ability to 
withstand periods of stress. 'Vhere a majority of the bolls were less 
than 2 weeks old, both the loss and stress were found to be more 
severe than where the bolls were older and required less moisture for 
development. This behavior has frequently been observed in plant­
ings made on the same soil type, but on different dates. Late plant­
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FIGURE I.-Diagram for Acala cotton plants for 1931 (A), 1932 (B), and 1933 
(C), showing each main-stalk and fruiting-branch node represented by a square, 
and the location on the plant of aU matured bolls and shed bolls. Matured 
bolls are shown as solid black circles and shed boll::! as hollow circles. Only
27 to 29 percent of all flowers produced matured bolls. 
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FIGURE 2.-Diagram for Lone Star cotton plants for 1931 (A), 1932 (B), and 1933 
(0), showing each main-stalk and fruiting-branch node represented by a square, 
and the location on the plant of all matured bolls and shed bolls. Matured 
bolls are shown as solid black ciroles and shed bolls as hollow circles. Only 
26 to 29 percent of all tlowers produced matured bolls. 
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24 

FIGURE 3.-Diagram for Rowden cotton plants for 1931 (A), 1932 (B), and 
1933 (0), showing each main-stalk and fruiting-branch node represented 
by a square, and the location on the plant of all matured bolls and shed bolls. 
Matured bolls are shown as solid bJack circles and shed bolls as hollow circles. 
Only 23 to 30 percent of all flowers produced matured bolls. Rowden, one of 
the largest boIled varieties, set the smallest percentage of bolls of any of the 
six varieties. 
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FIGURE 4.-Diagram for Delfos cotton plants for 1931 (A), 1932 (B), and 1933 
(C), showing each main-stalk and fruiting-branch node represented by a 
square, and the location on the plsnt of all matured bolls and shed bolls. 
Matured bolls are shown as solid black circles and shed bolls as hollow circles. 
Only 37 to 40 percent of all flowers produced matured bolls. This is one of the 
two small-boiled varieties included in this test and is noted for its early compact 
fruiting habit. 
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FIGURE 5.-Diagram for Half and Half cotton plants for 1931 (A), 1932 (B), 
and 1933 (C), showing each main-stalk and fruiting-branch node represented 
by a square, and the location on the plant of all matured bolls and shed bolls. 
Matured bolls are shown as Ilolid black circles and shed bolls as hollow circles. 
Only 38 to 45 percent of all flowers produced matured bolls. 
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FIGUF,E 6.-Diagram of Kekchi cotton plants for 1931 (A), 1932 (B), and 1933 (0), 
showing each main-stalk and fruiting-branch node represented by a square, and 
the location on the plant of all matured bolls and shed bolls. Matured bolls 
are shown as solid black circles and shed bolls as hollow circles. Only 26 to 32 
percent of all flowers produced matured bolls. 
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ings, as a rule, are not so productive as early plantings; they usually 
enter a stress period later and therefore fldl to reach as mature a stage 
as early plantings; consequently, they recover more promptly than the 
earlier plantings. 

FIGURE 7.-Schematic diagram of a cotton plant showing successive zones of 
fruiting and physiological defruiting. a, Normal fruit zone; b, small-boll 
shedding zone; c, small-square shedding zono; d, late-soason growth. 

TERMINAL ABORTION OF FRUITING BRANCH BUDS 

Fruiting branches of cotton plants are simply reproductions and 
elongations of the floral-branch internodes with their complementary 
parts. A tiny bud deeply embedded in the terminal growth of a 
cotton plant may within a few weeks transform into a fruiting branch 
of several nodes, leaves, bolls, flowers, and squares. So long as the 
terminal budremains on the branch, this process continues indefinitely. 
Whon the terminal bud is lost, normal growth cannot continue and 
iUlY new growth must take place from a dormant a.'\illary bud. This 
growth from the a.xillnry bud is usually in the form of a single vegeta­
tive node which in turn forms a new fruiting branch, and growth again 
proceeds normally. In the Blackland Belt of Texas the two major 
factors that cause terminal-bud abortion are insects and water stress. 
lUter the plants have encountered stress conditions so severe as to 
cause the shedding of terminal buds, new growth is likely to be de­
layed for several weeks, unless adequate moisture is promptly pro­
vided. Even then it may be slower than would be e)..-pected, and if 
the moisture supply is not maintained, such renewed growth may not 
contribute to an mcrease in the crop, since nearly a month is required 
for the square to produce a flower, aneL an additional period of 6 to 8 
weeks is needed for the flower to mature a boll. 

In 1933 a record was kept of all terminal-bud abortions on the 
plants under study. The number of cases of terminal abortion at 
the first node was greater in Delfos and Half and Half than in the 
larger boll varieties. These data have been tabulated in a scatter­
gram showing the main-stalk nodes and the fruiting-branch nodes on 
which the terminals were aborted (fi~. 8). A good rain at the time 
when the greatest amount of shedding might have normally been 
expected delayed much of the shedding, as may also be seen in figures 
1 to 6, which show locations of bolls matured and shed. The dis­
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tribution of terminal-bud abortion therefore shows a greater range 
in both directions than might normally be expected. However, a 
very high percentage of the branches on which the greatest number 
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FIGURE 8.-Scattcrgram showing location by fruiting-branch node and main-stalk 
node, the numbcr of cases of abortion of tcrminal buds of the fruiting branch 
on 20 plants of 6 varieties of cotton in 1933: A, Acalaj B, Lone Star; C, Rowden; 
D, Delfos; E, Half and Half; and F, Kekchi. Abortion of terminal buds at the 
first node was greater in Delfos and Half and Half than ill the larger boll 
yarieties. 

of bolls were set shed their terminal buds and failed to make further 
growth. Acala, Lone Star, and Rowden, all of which are large- or 
medium-boned varieties, showed very few cases of terminal abortion 
at the first node. Kekchi, hn.ving a medium-sized boll, behaved 
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differently and showed six ca.se~\ of terminal abortion at the first 
fruiting-branch node. Delfos showed 14 such cases and Hulf and 
Half 21, the grC'utest number. There was a general tendency toward 
an increase in terminal abortion fl,t the first fruiting-branch node in 
progressing from the llU'ger-bolled to the smaller-bolled val'ieties. 
The scatter~ro.m patterns show some rather wide differences between 
these varieties. 

In Acala there was a gradual and progressive increase from the 
second to the fifth fruiting-branch nodes on the lower five fruiting 
branchps. From the thirteenth to the sLxteenth main-stalk nodes 
the greatest terminal abortion took place at the fourth fruiting­
brnnch node, while on fruiting bl·tmches above the sLxteenth main­
stalk node there was a gradulll retreat to where the greatest number 
of cases were found at the fourth fruiting-branch node or earlier. The 
Rowden variety showed a much more erratic behavior with less 
tendency for concentration of terminal abortion to take place at any 
given node. The Lone Star vll,riety, while showing l'Ilther widely 
scattered distributions, had neither the spread of Rowden nor the 
regularity found in Acala. Delfos showed much less grouping for 
given nodes than either Acala or Half and Half, both of which show 
the greatest concentration of abortion for given nodes. Again, 
considering the widely divergent types represented in this study, all 
but Rowden taper off rather uniformly at the twenty-sLxth main-stalk 
node. Rowden showed two cases one nod,~ higher. 

BOLL PERIOD 

The boll period, or the numoer of dnys required from flower to 
open boll, showed the most consistent diffCl"cnces between vnrieties 
of any characteristic studies. The number of normal bolls matured 
each veal' on 20 plants of each variety are shown in table 23, together 
"v"ith the mean yenrly boll period and the mean for the 3 years. The 
mean boll period ranged from 40.80 days for Half and H:llf to 47.12 
for Rowden. In addition to these varietal differences, seasonal 
influence is also shown. In 1933 the boll period for all varieties was 
from 2 to 3 dnys longer than in 1932. Climatic influence milY be 
operative early in the senson or any other time, and find expression 
in either hastening or retarding maturity of the bolls. Late-season 
bolls, which develop dming a period of shorter days and usually 
with more abundant moisture and moderate temperatures, required 
a progressh-ely longer period for maturity. 

Considering menn boll size in relation to boll period, a.s shown in 
table 23, Df."lfos produced the smilllest bolls, followed in order by 
Half and Half, Kekchi, Acala, Rowden, and Lone Star. Half and 
Half showed a consistently shortt'l· boll period each yeiLr than DoUos, 
but the bolls ayernged about 9 percent larger (table 23). Tills behayior 
indictltes thnt there are iuc-tors other thnn size that influence boll 
period. There is a distinct difference in boll shape of the two Yllrieties. 
HuH and Hillf bolls ure very bluntly pointed, while DeUos bolls ure 
long unci sharply pointed. Illustrations of typical bolls of these two 
yarieties are shown in plates 1 and 2. 

ACilla showed a slightly shorter boll period than Delfos L'l. 1931 and 
1933, although the Delfos bolls required less time ill 1932. The mean 
boll period for the 3 years places Acahl about midway between Half 
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and Half and Delfos. Acala averaged 68 bolls of seed cotton to the 
pound compared with 89.4 for Delfos and 80.3 for Half and Half. 
Notwithstanding the fact that Acala bolls were much larger than the 
Delfos, the boll period was somewhat shorter. The behavior of the 
Acala boll period indicates, therefore, the presence of an inherent 
factor that is not directly associated with boll size or thickness of 
carpel. The size and shape of Acala bolls are shown in plate 3. 
Delfos bolls ranked third in boll period with a mean of 42.13 days, but 
had the smallest bolls of any of the sh: varieties. Lone Star, which 
might be considered as the largest boIled variety, produced practically 
the same size boll as Rowden, but ranked fourth in boll period each 
year, ranging from an average of 44.12 days in 1932 to 46.89 in 1933, 
with a mean of 45.49 days for the 3-year period. A group of Lone 
Star bolls are shown natural size in plate 4. 

TABLE 23.-Bolls matured, mean boll period for all bolls, and mean number of bolls 
per pound of seed cotton on 20 plants each of 6 varieties of cot/on from 1931-33 

I Dolls Mean boll period I MennI 
:__~_--;-_---'---'_' bolls perVariety \' I I I poundI 

_______•.'._1_93_1_l__1_93_2 _19_33__T_o_ta_l1_193_1___19_32___19_33_1_19_31_-33_!_~_r_tt;_'~_ 
j 

Num- Num.. Num.. 1Vum.. 
beT bet bet bet Day. Days Days Day~ SumbtT 

Acala••••••••••••••_...... 102 \).\ 100 296 41. 11 40.44 43.16 41. 59 68. 0 

Lone Star................. 87 99 87 273 45.48 44.12 46.89 45.49 60.4 

Rowdcn.......•..••..•••, 103 95 90 288 47.67 45.13 48.li6 47. 12 60.6 

Dcllos.................... 100 160 146 466 42.18 39.63 44.59 42.13 89.4 

Unllnnd Hnl!............. 140 200 134 4i4 40.84 39.51 42.05 40.80, 80.3
Kekchi.. .................j 
 68 103 11i 288 46.95 ·14.71 48.10 46.54, 72. 7 

TotnL.. ............r:-:--:::=!==r==1 2,085 I 44.04 42.26I~i==C:=-: 
Moon o(all \.arietics.;~F~~~=r~:~I===F==:,r=~I~I~T7U 

Kekchi, which ranked fourth in boll size, was fifth as to boll period. 
For boll size it consistently held fourth place each year with a mean 
boll size for the 3 years of 72.7 bolls per pound of seed cotton. Here 
again the boll period is not correlated with boll size. Kekchi bolls 
are rather long and tapering, with characteristically beaked or blunted 
points (pI. 5). Kekchi and Delfos are the two varieties included in 
this study that have long taperin~ pointed bolls. Both varieties also 
have a longer boll period than illIght be expected in relation to their 
size. 

Rowden had the longest boll period with a mean for the 3 years of 
47.12 days. It was consistently the slowest in opening with boll 
periods ranging from 45.13 in 1932 to 48.56 in 1933. It was included 
in this test because of its large bolls and large fuzzy seed. In 1931 
and 1932 Hs bolls were slightly larger than Lone Star, but in 1933 the 
Lone Star produced the larger bolls. For the 3-year period the boll size 
of these two varieties is about equal. Rowden, however, has a longer 
and somewhat more pointed boll than Lone Star. Lone Star and 
Rowden bolls are illustrated in plates 4 and 6, respectively. 

While there was no definite correlation between boll size and boll­
maturation period, there was a rather general tendency for the smaller 
bolls to have a shorter boll period. Since boll shape and other factors 
were involved, close correlations could hardly be expected. 
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An analysis of variance, as calculated for the boll period, is shown 
in table 24. 

TABLE 24.-Analysis oj variance Jor the boll period in 8 varieties oj cotton at 
Greenville, Tex., 1931-33 

Fvnlues 

Degrees of Sum of Ml'8Il 
fn.'OOom squares square Required 

Found 1---.,----

Variance 

P=O.OI P=0.05 
----_·-----1----1---·1----1--------_ 

3-12 3,396.92"..5~~~~ties:::=:::::::::::::::::::::::: 5 2, 182. 2633 4~: ~~~ '-'28i~47- .-... 3'-OS- ·---·-:i~25 
years..............••.• _....•••••. 
 2 653.3-181 326.6741 210. flS 4. r.s 3.03Interaction: varieties X years ..•.• _ 10 57.3720 5. 7372 3. 70 2. 57 1. 97 Error•••.••__ ............ _. ____ "_" 
 325 503.9391 1.5506 .--.--.- •• ------.-.-1"---------

Extremely high significance between means of varieties and of 
years is indicated by the F values. Interaction: variety X years is 
highly significant. 

In 1931, Lone Star, Delfos, Acala, and Half and Half had signifi­
cantly shorter boll periods than Rowden and Kekchi; Delfos, Acala, 
and Half and Half were less than Lone Star; and Half and Half 
alone was less than Delfos. In 1932, Acala, Delfos, and Half and 
Half were less than Rowden, Kekchi, and Lone Star. In 1933, Lone 
Star, Delfos, Acala, and Half and Half were less than Rowden and 
Kekchi; Delfos, Acala, and Half and Half were less than Lone Star; 
Acala and Half and Half were less than Delfos i and Half and Half 
was less than Acala. 

'Yhen means of all years were considered as one group, the rank of 
the varieties was exactly the same as in 1931 and differed from 1933 
only in that in the latter year Acala and Half and Half had shorter 
boll periods than Delfos. The significance of differences between 
means of varieties for the 3-year period as a whole is shown in table 25 

T.-I.BLE 25.-.ilfean boll-maturation period (in days), actual mean differences between 
varieties, and t values oj the mean differences in 6 varieties oj cotton at Greenville, 
Tex., 1981-88 

Rowden Kekchl Lone HaIrnndDelfos AcnlaVariety Mean (mean, (mean, Star (mean, (menn, Half
(menn,47.12) 46.54) 42.13) 41.59) (mean,
45.49) 40.80) 

---,--­--1----·--
ROWden ..........._............ 4i.12 
 0.58 I. 63 , 4.99 5.53 6.32Kekchi ............ __..... __•.. 46.54 1.67 . 4.41
Lone Star...••••________....... .1.05 I 4.95 5.74
4'i.49 4.70 3.03 3. 36 3.90DeIros............._...._..._... / 12. 13 14.40 12. 72 9.691 . 4.69 


.54 I. 3:1Acnla.. .. . ......__. ___ ..... 4l.59 15.95 14.28 1.56 .25 1 .79Hnlfand HaIL ......... __..... 11.
40.80 18.23 13.5316.56 3.8-1 2.28 

0.3·100=8. E ...,. II. between means of varieties. 
1.968=1, required. odds 19: I. 
2.592=1, required, odds 99 : I. 

The boll period in Acala, Lone Star, Delfos, and Half and Half 
was si,s-nificantly shorter in 1931 and 1932 than in 1933, and in Rowden 
and I\.ekchi it was shorter in 1932 than in 1931-

In analyzing means of all varieties as one group, 1931 and 1932 
were significantly less than 1933, and 1932 was less than 1931, as is 
shm,;-n in table 26. 
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PLATE 1Technical Bulletin 710. U. S. Dept. of Agriculture 

Typical Hfilf and Half boll::: that lIa \l~ n'aclH;'d thc'ir full development filld arc 
ready to opcn. Carpel-thickness lllC:t.,;urClllcnb:i were made 011 thcse find other 
similar boll:;. (Xatuml :;ize.) 



Technical Bulletin 710. U. S. Dept. of Agriculture PLATE 2 

Typical Delfos boll __, as produced at (irC'p!l\'ille, Tex. Thi:; was thl' smalll'",t­
bolled variety included ill the study, althOll/!h the boll Il\'riod was sOllle\\'hat 
longer than Half ami Half and Arala. COlllpare with plllH's ), 3. -I, ,), ami fl 
for size and shape. (Xatuml "izc.) 



Tcdmic3.1 BlJllctin 710. L', $. Dept. of Agriculture PLATE 3 

.\blllrt' Al'ala ('(ltltll' i>"lb..\ltillHlu:h th.·~" IH,II, IIl'n' Illnl'lI lar!!!'r than the 
lh,lfll"; lo()ll~, and tllt·ir cartJ('1 \\all., colt,id"I':ti,ly th;l'k,'r, tllp holl IlPri[)d fIJr 
,\t'ala h ""IIH'\\!l:tt h·", than that fllr Ih·lf,,~. ('ullljlal'l' 'rith plat!" 1,:2. -I, .J, 
Ht,d 1i for "il.l' alld "hapI'. 1:\ at llral "11." 



Technical Bulletin 710. U. S. Dept. of Agriculture PLATE 4 

Typical Lone Star bolls. For the 3-year period these bolls were the equal of 
Rowden in size, but they stood fourth ill rank for boll period, the mean being 
45.49 days. Lone Star and Acala both gave a shorter boll period than their 
si<:e alone would indicate. (Xatural size.) 



Technical Bulletin 710. U. S. Dept. of Agriculture PLATE 5 

Well-de\'clopcd l~ckchi boll:; which ranked third for >'llltlllnr;;s of size tllld fifth for 
boll prriod. Kekrhi ;.howed the thicke4 eHrJ)e/:; of the !'ix mrietic$. The 
bolls arc rather long and taprring, with irregular, rough, blunt, and somcwhat 
beaked point:;. eXatuml ",izc.) 



Technical BuUetin 710. U S. Dept. of Agriculture PLATE 6 

Typical Rowden bolls. Rowden is generally regarded as possessing the largest 
boll of the Texas big-boiled group. In this study the average size of Rowden 
and Lone Star bolls were practically equal. The Rowden carpels were some­
what thicker than the carpels of Lone Star and its boll period was the longest of 
the six varieties studied, being 47.12 days. (Xatura! size.) 
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TABLE 26..-.Mean boll-maturation period (in days), actual mean differences between 
years, and t values of the meal/, differences in 6 varieties of cotton considered as a 
single group at Greenvillle, Tex., 1931-38 

1933 1931 1932 
Year Mean (mean, (mean, (mean, 

45.56) 43.97) 42.26) 
1933_____________ _________ ________ ______________________ 45. 56 1.59 3.301931._________ __ ___ _____ _______ ___________ __ __ _____ _____ 43. 97 4.34 1. 711932______ __________________ ___ ________ _______________ __ 42. 26 9.00 4.66 

O. 3667=S. E. JI. D. between means oC yeu.rs. 
1. 968=1, required, odds 19 : 1. 

2.592=1, required, odds 99 : 1. 


BOLL PERIOD IN RELATION TO POSITION ON THE PLANT 

Plant growth in the early fruiting stages was vigorous, but as 
fruiting progressed, vegetative growth became restricted. Since 
three-fourths of the crop was set within a period of 4 weeks, and 
fruiting began low on the plant and progressed upward and outward 
on the fruiting branches, most of the crop was set on the lower central 
part of the plant during the period of vigorous growth. As the number 
of bolls increased, water stress increased as each additional boll was 
set. This behavior was shown by a lengthening of the period between 
successive flowers on the fruiting branches, between first flowers on 
successive fruiting branches for the upper nodes, and by the lengthen­
ing of the boll period of the later set bolls. High temperatures and 
dry soil contribute to retarding plant development, and to the writers 
it appears that the slowing down of growth during midseason is more 
likely to be attributable to water deficiency. than to any other one 
thing. Late-season bolls grown during shorter daY'S, declining 
temperatures, and more abundant soil moisture reqUITed a longer 
time for maturity than early-season bolls, and in some cases, at least, 
would account for a longer boll period, as no doubt was partially the 
case in 1933, when more bolls were borne farther out on the branches. 

The mean period for bolls borne on fruiting branches arising from 
main stalk nodes is shown by variety for the 3-year period in table 27, 
and illustrates the progressive changes that take place on a plant 
within a season and between seasons. From these figures it ",ill be 
noted that there is a definite tendency for the boll period to lengthen 
as the nodes on the extremity of the plants are approached. While 
the growth of nodes on the first or second fnuting branches is rather 
slow, as a rule, the boll period for these few nodes does not follow the 
same trend near the base of the plants but does show a tendency to 
lengthen toward the terminals. 

The mean period for bolls borne on the first node of the fruiting 
branches was shorter than the period on later nodes, for all varieties 
except Kekchi, where they were about the same. In the Kekchi 
variety, bolls borne on the first node required an average of one-tenth 
of a day longer to open than those borne on the second node. The 
shorter boll period for first-node bolls in the other varieties is all the 
more significant when it is realized that more than half of the bolls 
of all varieties were borne on the first nodes. The practical advantage 
of knowing that a majority of all bolls matured on cotton plants are 
borne on the first fnriting-branch nodes and that they open in less 
time than those borne farther out on the plants should be of great 
value to the grower in establishing proper .cultural practices and carry­
ing out insect-control measures. 



~The mean boll period by vltriety Ilnd year is shown for fruiting-bl'l1nch nodes in table 28. 00 

TABLE 27.-Boll period expre.~sed liS the mean for each fruiting branch arising from succe88ive main-8talk nodes for 6 varieties of cotton for the 
3-year period 1931-33 ~ a 

III 

"-{CUll boll IlCrlod Cor onch CMIILlng br.lnch ~ .... 

Mliin stllik nodo No. Acalu LOlle Slur Rowden DolCos lllllr lind nair Kckchl ~ 
1931 1932 1U:l3 10:!! 1932 UIS:I 111;11 1932 19:1:1 1931 lIYJ2 1933 1931 1932 1933 1931 1932 1933 


----------1---'---,---,---,---,---,---,---,---,---,---,---,---,---,---,---,---.-- ­

~t:::::::::-:::::::::- :~[;[:: :~I~:":: :g~E:: :g~~{:: :gi~{:: :~I~[:~ ::~;:':: :gi~:'=: ~~E~~ :~~B:: :~~t:: :g~~t:: ::~ttJ~~BJ~~f:l~f{J~EJ~~{:":: I
~ 
25•••••.•••. _•.• _..... _. _............................... _....... ........ 51.0 ........ ........ ........ ........ ........ ~1.0 
 ..,.24....................... ....... ........ ........ ........ •••• ... ........ ........ ........ ........ ........ ........ 47.0 42.3 43.0 :::::::: '''~3:0' ::::::::t::::::: 

23 ............ _..... _. ••• .... ........ ........ 40.1 52.0 48.7 ........ ........ ........ ........ ........ 44.7 42.0 48.0 M.O .... 

22..........._._._...... 4t1.0 .................... _... 49.0 ........ ........ ........ 53.0 ........ ........ 47.0 40.5 40.3....... ........ 51.0 52.0 ..0 

21. .............. __ .. , 44.5 44.5 ........ 43.1 47.3 48.3 50.5 48.0 42.0 48.3 41.0 43.5 ....... 48.0 46.0 
 ....50:020_...... ......... 42.7 44.7 42.0 45.1 45.:1 .... _.. 50.7 ........ 47.5 45.5 ........ 46.3 41.0 41. 4 41.0 45.0 48.0 

19 ...•.•.•.•••••__ 41.7 ........ 43.3 44.7 47.0 411.0 48.3 47.0 50.0 45.4 45.0 42.0 42.7 46.0 44.3 48.0 51.0 47.5 ~ 

18 .• _. __ .. • ... _ 4:1.0 43.3 43. I 46.7 W.5 46.5 48.3 45.3 47.5 44.5 42.0 47.0 42.7 41.4 43.0 47.3 48.3 49.0 

17 _.............. __ ... 44.0 41. 8 41.7 43.7 45.7 46.5 48.5 47.5 48.0 45.0 43.1 46.0 41.4 41.6 41.8 47.0 46.3 48.3 fiJ 

HI....... • ...... ....... 42.5 40. 2 42. II 411. 5 411. 2 411.0 47.9 46.5 49. 8 43.5 40. 6 45.0 42. 2 39. 8 45. 0 46. 3 45. 6 48.7 

15......... ....... ...... 42.8 40.1 44.9 44.7 43.4 47.3 48.4 46.0 48.8 43.9 42.1 45.0 43.1 39.2 42.0 47.0 45.2 49.3 t:::J 

I4 ....................... 42.3 40.4 4:1.5 45.2 44.7 47.0 47.7 45.3 48.4 45.0 39.7 46.0 41. I 40. 1 42. 5 46. 0 44. 6 49.9 
 t;:j 

13....................... 42.2 40.3 42.8 46.2 44.9 46.6 47.8 44.5 48.7 42.8 39.2 -14.9 40.2 39.6 42.9 47.0 44.0 48.4 

12........... . .......... 41. 8 39.2 43.2 47.5 43.5 47.1 47.3 44.2 48.6 42.3 39.8 45.3 40. C 38.6 41.9 45.0 42.8 49.0 ~ 

11....... ..... ......... 39.5 :19.9 4:U 45.7 43.4 47.8 47.5 44.6 49.0 41. 9 39.0 44.3 31/.9 37.941.946.943.6 48.3 

HI._ ............... :17.240.:1 42.7 46.:1 41.9 46.347.144.148.841.239.544.139.9 38.3 41.8 47.0 43.5 47.7 o 

9..................... :19.4 ·11.0 42.8 45.5 H.fl 48.3 40.8 45.4 47.7 3\1.9 38.9 43.6 37.9 38. I 40.9 47.2 43.9 47.4 
 I>j 

8............ _........ :10.2 311.1 44.0 4:!.4 41.0 46.5 47.0 42.7 48.7 40.2 :17.7 41.fl 38.8 39. 7 48.0 43.7 46.3 

7............. .......... ••••.. 42.7 4:1.3....... ........ 47.0 48.0 36.0 40.0 38. 0 43. 0 44. 0 


---~- ....~-":""---''-. ~ 

~ 

~ 
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TABLE 28.-.Mean boll period by fruiting-branch node for bolls maturing on 6 
varieties of cotton, 1931-33 

Period for frulting·branch node indicated 
Variety and year 

First I Second ; Third 1 Fourth! Fifth I SL~th !Sa"enth 

-A-ca-Ia-:--------I;·-Da-v-s-[---;;:;:-I--;;:::--;;:;:-I-;;:;:-i-;;::;-I-;;::;­
19:11 ••••.••••••_•••..•_.._._. 40.6 41.91 42.71 42.6 42.51 41.0! 42.0 
1932____••••• _•• _._ ••__ .•_.. ; 39.8 41. L 42.0 1______ .--- . ------. -" "'-' '--'-l-.--..".­
1933.. .-------- •.•---., ••• -. i~ 4~. 2 , 4~. ~.~ =.:.::.:..::.::i.:.::.:::.:.:.:,:.::.:.:::.:= 
~[ean___________________I~I~I~I~====·====·==== 

LonM~~~_._._._.___ .__..___..I~I~·I-::-I~I=I__m_J-34'~
1932..•• _••__ ••.•.•••.••_••• 43.9 44. i 44.7 44.0 50.5 51.0 ; •••_•••• __ 

11933•••_•• ______ . - •.••••--.-!,.~l~~~:-==== ----.----- '.':::'::::':'::: 
~lenn. ___ .•••••__ .•••• _._1 45.d I 45.8 45.9 45.11_••___··•__....._•.• !___ .. _. __ _ 

Rowden: I _ '=====1=1931 _____._._. __ •.• _. __ ._ •• , 4,.6 48.4 48.4 48.3 .• _•• _______• ____ • __ ..._._.._. 
1932._..__ •__ ...._____ 44..4 45.6 47.7 56.0.H •• ; .--- .....T---...... '.--.------­
1933.•_•• ______ • ___ ._. ___ ... , 48.8 48.8 47.S 48.9 47.5 47.0 L._. ____ _ 

1--1 -Menn..•_•. _._........... 46.9 '17.6 48.0 51.1 •••.•_•••••_.___ ••••.• _.• ___ •.• 


DelCf~~l._•. _ __ .• _1 43.3\ 44.5••_._._ •••••• 41.71 .•------·-1.·--···-·-1........-­43.3 
1932._ •. _•••.• _.............1 39.3 4('.4 ·\0.6 -12.0 "'_'_""1"""""1'_'___ "'" 

1933__ ••• _.•• __ ._........... 44.0 45.3 46. L 4-1.0 46.4 45.0 47.0 


Mean··_············· __ ··I--mr43.0r4:j:3l-rur-:==C~==f===1=\'=1='1==1-1'=IInlfundiialC:_____ •••_ 40.4 41.5 40.3 43.2 42.3 42.0 46.01931..... •••••_... 

l~.:::::::::::::::::::::::1 ~g:6 . ~~~ 1~:~ !~:b .__ .. ~2._~•••••..~-~-:::::::::: 
"lenn•. -.---.--.-••--.---l 40.5 I 41.:.1 40.8 I 43.3 , 42.3) 42. ·OJ .... _. ____ 

Kekf~li.' •___•__. ________....__ 1 46'sl 46.4 [ 47.2\ 46.31.. __ •__ .1 43.01.._. ______ 
1032. ____________.._._______ 44.1 44.4 47.9 47.0 '1 46.0 j.-..-- ..... --.------­
1933________ •_______________ , 48.3 48.2 48.8 48.9 48.4 45.1 I 49.1 

~[enn·· ____ · _______ ·_· __ ·!_____.w.4:__.m3!~I---:i7.4I~!~,=== 

1 \Vith the exception of Kekchi. the boll period for tbeftrs! node l, sborter than tltesecond, with a tendency 
toward a progressim lengthening on the outer nodps. 

THICKNESS OF CARPELS IN RELATION TO BOLL PERIOD 

Thickness of boll carpels was measured on 50 full-grown green bolls 
of each variety just before they were ready to open. Preliminary 
observations indicated that more reliable and consistent measure­
mf'uts mi~ht be made at the thinnest portion of the citrpel wnll, which 
was founa to be just below the point of greatest circumference, as the 
carpel wnlls become much thicker near the basal aud apicnl ends. 
The mensurements were mnde with an ordinary micrometer gnge on 
thin longitudinal sections, which eliminated error due to curvature of 
the carpels. The mean measurements for each variety by year are 
shown in table 29, together with the general mean for the 3-yenr period. 

There was fairly close agreement between the readinl?s made in 1931 
and 1932 for all varieties. In 1933 the plants were Detter supplied 
''lith moisture and the carpels were thicker. A heavier ve~etative 
growth and slower growth rates were observed in all varieties III 1933. 
Half and Half showed consistently the thinnest carpel walls. In tins 
variety, the thinnest carpel wall ",as associated with the shortest boll 
period. 

http:w.4:__.m3!~I---:i7.4I
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TABLE 29.-..llIean thickness of boll carpels at the thinnest point as determined on 
50 full-grown, well-matured green bolls of 6 varieties of cotlon from crops of 1931, 
1932, and 1933, at Greenville, TL'X. 

'L'hicklU1SCj Mean 
Yariet}· ----;----;-----/ thicklll)S.q. 

1U31-~3lo3l 1932 1933 

~\Iillimeters .\lillimtiers ,\lilIirrui... ,\lillime/er.• 
_o\cnla.••••...•.••.••••• ,........ •••••••.•••••••.•••••• 1.99 1. 83 2. 59 2. 237 

Lone Star.._....__ .• __ ........ __ •••••• __ ••• __ •.•.. __• 1.97 1.86 2.84 2.223 

Rowden••.• _.• _................. _....... __ •.•••••••••• 2. Ol 1.87 a.02 2.300 

Dclfos •••• __ .................. _... _••••• _••••• ____ •. __ •• 1.67 1..57 2.65 1. 963

Hnle and HalL __________ ... __ ...........__•• __• __•••__• 1. 52 
 1.00 2.-15 1.823 
Kckchi. __._•• __ •__......... __ ...... __ ._ ..... , •• __ ....._ 2.07 1.88 2.98 2.310


------;-------/------/----- ­
~[ean... ___._•••_........___••••_. ___••_......... 1.871 1.75 2.80 2.143 


Delfos carpel wnUs were only slightly thicket· than the Half and 
Half. Acala and Lone Stnr were of prncti.cally the same thickness 
ench year. Both varieties have much Im'ger bolls than either Delfos 
or Half and Half, although the boll period for Acula wus shorter than 
Delfos and only slightly longer than Half and Half. For carpel thick­
ness, Rowden and Kekchi were very similar each year and show an 
average thickness of carpels of 2.300 and 2.310 llllll.,respectivelv. 
These two varieties, wi.th the thickest carpels and the longest boll 
period, contrast with Half and Hulf with the thinnest carpels and the 
shortest boll period, and show a definite relationship between thickness 
of carpel and boll period. 

SUM.MARY AND CONCLUSIONS 

The studies reported herein relate to rates of gro\\-th and fruiting in 
six different varieties of cotton (Acall1, Lone Star, Rowden, Delfos, 
Half find Half, and Kekchi) possessing widely contrasted characters. 
The data presented cover the 3-year period 1931-33. 

Half and Half and Kekchi produced first fruiting branches signifi­
cnntly lower in 1932 than in 1931. Lone Star produced its first fruit­
ing branches significantly lower in 1931 and 1932 than in 1933. No 
significant differences between sen sons were found in Acala, Rowden, 
and Delfos. When all varieties were combined as one group, the mean 
node number on which the first fruiting brlluch was borne was signifi­
cantly lower in 1932 than in 1931 and 1933. The mean node number 
on which first fruiting branches were borne for the 3-year period wns 
ns follows: Acala, 8.68; Lone Star, 7.92; Rowden, 8.70; Delfos, 8.33; 
Half and Half, 8.55; and Kekchi, 7.97. 

The mean interval in days between the appearance of first flowers 
on successive fruiting branches was found to be for Acala, 2.83; Lone 
Star, 2.74; Rowden, 2.58; DeUos, 2.55; Half and Half, 2.55; and 
Kekchi, 2.63 days. The differences between the means of varieties 
·were not significant in 1931. In 1932 the mean interval was signifi­
cantly less in Half find Half than in Delfos, and in 1933 it was less 
in Delfos than in Lone Star, and less in Dclfos, Half and Half, and 
Rowden than in AcuIa. Considering means for the 3-year period, 
there were no significant differences between varieties. Combining 
varieties for the 3-year period, the interval was significuntly less in 
1931 and 19~2 than in 1933, indicating a strong seasonal influence on 
this characteristic. 
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The mean interval between the nppcnrance of successive flowers on 
fruiting branches for all vnrieties wns 6.94 dnys. The 3-year menn 
mnged from 6.34 for Half and Half to 7.57 days for Rowden. In most 
of the vnrieties the intervals were shorter on the eleventh to fifteenth 
nodes, which were the points of mfL'(imum fruiting-brnnch develop­
ment. Also the intervals were usunlly longer on the first two fruiting 
branches than those immediately above. There was a tendency for 
the illtervnl to lengthen on the upper fruiting branches. The menu 
interynls were found to be highly significant for varieties and years, 
indicnting thnt valid differences exist between varieties and that they 
may be significantly influenced by seasons. 

An average of 56 percent of the bolls matured on all varieties were 
located on the first fruiting-bmnch nodes. Lone Star produced the 
lowest percentage of first fruiting-branch node bolls with n mean of 
51.31 and Delfos the highest with 58.97 percent. The mean percent­
age of bolls produced on the second fruiting-branch nodes was about 
one-half the number produced on the first nodes, and the mean per­
centage produced on the third fruiting-branch nodes was slightly less 
than half that produced on the second nodes. Tllls behavior clearly 
indicn,tes that the greatest opportunity for setting bolls is on the 
first fruiting-branch nodes and that the chances of obtaining bolls on 
successive fruiting-branch nodes are reduced about one-half in each 
lllsttUlce. 

The varieties thnt produced the greatest llumber of flowers nIso 
mn,tured the largest number of bolls. The medium- to large-bolled 
varieties matured bolls from 26 to 28 percent of their flowers. The 
small-bolled vnrieties, Dolfos and Half and Hnlf, set 39.1 alld 42 per­
cent of their flowers, respectively. The seasonal effect on the number 
of flowers produced, bolls shed, and bolls matmed was not as great as 
might be expected. In fact, Acala and Lone Star showed a remark­
ably uniform behavior. 

Approximately three-fourths of the total crop of bolls were set witliln 
4 weeks after the appearnnce of the first flowers. The rapid fruiting 
of Delfos was outstanding over the othcr varieties. In 1932 Delfos 
set 100 percent of its crop in 4 weeks and showed an average of 92.06 
percent for the 3-yenr period. All other varieties showed a mean per­
centage of 76 to 79 percent for the first 4 weeks. 

The boll-shed period for all vnrieties wns mther uniform, averaging 
5.16 days for all varieties. It wns highest in Kekchi with a 3-yellr 
111ean of 5.47 days and lowest in Acaln, with a mean of 4.75. Rowden, 
one of the lnrgest-bolled varieties, had a lower mean shed period than 
Half and HnH or Delfos, the small-boIled varieties. Larger-bolled 
varieties had a tencLenc)T to shed in fewer days than the s111alle1'­
boIled varieties. An analysis of variance indicn,tes that; the menn dif­
ferences in shed period between varieties and between years were sig­
nificant. In 1931 differences between varieties were not significant, 
but in 1932 the shed period in Acn.la was significantly less thnn in 
Delfos and Kekchi, tl"1d in 1933 it was significantly shorter in Acala 
and Rowden than in Kekchl; and in Acaln. it wns less than in Delfos, 
Half and Hnlf, and Lone Star. Thls behavior indicates tbt signifi­
cant vnrietal differences exist in boll-shed periods but may n1so be 
significantly influenced by sensonal conditions. 

In the fruiting of the cotton plant a morphological relation e:-.-ists 
that definitely influences the number of bolls that may be expected to 
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set on different locations on the plant. Early in the season the 
plants set a crop of bolls on the lo,,'er and inner fruiting positions. As 
the demand for water becomes more acute, there follows a period of 
small-boll shedding. If the weather continues dry and hot, the 
period of small-boll shedding is followed by a period of small-square 
shedding. The plants thus fmit and defmit in successive zones. 
The zone of boll setting may be termed the "fruiting zone," which is 
followed by the "small-boll shed zone," and this zone is followed in 
turn by the "small-square shed zone." Each zono extends upward 
and outward from the base of the plant. Late in the season a top 
crop nuty develop on the extremities of the fruiting branches or from 
a.:dllnry buds on some of the inner nodes. 

The brnnches on which the greatest number of bolls were set 
showed the greatest number of cases of terminnl abortion. There 
was a marked tendency for the first two fruiting branches to abort 
at the 	second node, and the smaller-boIled varieties showed more 
cases of abortion at the first node. 

The menn boll period for all varieties was 43.93 days and ranged 
from ·17 .12 days for Rowden to 40.80 days for Half and Half. Acala 
with 68 bolls to the pound of seed cotton showed a mean boll period 
of 41.59 days in comparison with Delfos with 89.4 bolls to the pound 
and a menn boll period of 42.13 days, clearly indicating that factors 
other than boll size mny be associated with boll period. High signifi­
cance between means of varieties and of years were indiciLted. The 
boll per-iod in Acala, Lone Star, Delfos, and Half and Half was sig­
nificantly shorter in 1931 and] 932 than in 1933, showing again tl;e 
strong influence of season on this character. 

The boll period on the llpper and outer fruiting positions was 
usually somewhat longer than those on the inner and lower positions. 
The upper and outermost bolls were also the last bolls set and in 1933 
were supplied with abunclnnt moisture and more moderate tempera­
tun's, conditions which might be expected to prolong boll period. 
The mean boll period for bolls borne on the firSt nodes of fmiting 
branches was shorter than later nodes for all varieties except Kekchi 
and had a tendency to lengthen with progressive nodes. When it is 
understood that more than one-haH of the crop is set on the firs t node, 
the importance of this behavior is apparent. 

Thich.-ness of boll carpel was determined on 50 fully grO\\'1l green 
bolls. Carpel thickness was relatively uniform in 1931 and 1932 but 
was considerably thicker in 1933, a year of more abundant slimmer 
rainfall. Half and Half showed the thinnest curpel walls with a 
3-year mean thickness of 1.823 mm. and likewise the shortest boll 

. period. Delfos ranked second in thinness of carpel walls, with a 
3-year mean of 1.963 rum. The other varieties ranked in the follow­
ing order wi.th little variation: Lone Star, Acala, Rowden, and 
Kekchi. .Although the carpel thickness of Acala was 2.237, the boll 
period was less than Delfos and only slightly longer than Hnlf and 
Half. Rowden and Kekchi, which poss'essed the thickest carpels, 
also had the longest boll period. 
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