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INTRODUCTION

Differential growth rates between varieties of cotion are recog-
nized, but the determining morphological factors causing these differ-
ences are not well understood. With specific information lacking,
logical inquiry naturally 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 sucecessive fruiting branches, rate of appearance of succes-
sive flowers on fruiting branches, shed period, boll period, thickness of
burs, and the loeation 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 preduection,
bus 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 mensures.

i better understanding of plant behavior should be belpful to
cotton producers, crop reporters, cotton statisticians, and others.
This information may be of value I estimating the response that
might be expected from certain combinations of characters in genetics

I Bubmitled for publication March 30, 1539,
164199°%—40——1 1
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work, or in considering factors that should be sought in selection and
breeding worlk,

Plant responses in a given season frequently show that there may
be greater or more consistent differences in the reactions of o variety
to seasonal conditions than are found between two dissimilar varietics.
This behavior may aeccount for much current misinformation on
varieties traceable to some unusual seasonal response peculiar to the
variety.

T}.:eystudies reported herein were begun in 1929 at Greenville, Tex,
and continued for a 5-year period through 1933. The field data
obtained in 1929 and 1930 were lost by fire in 1931, and results for
only 3 years are available. The similarity of data obtained in 1929
and 1930 to that of succeeding seasons leads to the opmion that data
for the 3 years presented reflects with reasonable accuracy the general
varietal behavior that may be expected under conditions gs existing
in this locality.

The consistent behavior of varieties relative to the number of days
between the appearance = fruiting branches, the number of days
between flowers on fruiting branches, shed period, boll period, ete.,
presents tangible differences of the more important factors influencing
growth rates in cotton.

As a further aid in understanding growth rates between vurieties
and the effects of seasonal conditions, a statistical analysis Lius been
made of the more important data.

REVIEW OF LITERATURE

During the past 25 to 30 yesrs a number of investigators have
studied the morphology of the cotton plant.

Cook (5}, in writing of dimorphic brarching of tropical crop plants,
pointed out that cotton has two kinds of branches, axillary and fertile.
They are now commonly known as vegetative and fruiting branches.
Cook and Meade (7) described the arran ement of parts in the cotton
plant and discussed certain morphological relations. Ewing (8), re-
porting from Alississippi where he worked with 27 varieties, observed
varietal differences in rates of flower production, boll shedding, and
boll period, as well as the influence of soil and rainfall on these phe-
nomena. McClelland (19), in 1916, pointed out a striking occurrence
of regularity in blooming of cotton plants, and later MceClelland and
Neely (20) reported more detailed studies of plants grown at Fayette-
ville, Ark., in 1923, and at Fayetteville and Marianna, Ark., in 1929,
These investigators studied the growth rates in several varieties of
cotton and found ihat the vertical order of blooming was generally
within 2.3 to 2.8 days and that the horizontal interval fluctuated
closely around 6 days. These data are in close agreement with those
obtained from other varieties at Greenville.

King (13), in discussing water stress in Pims Fgyptian cotton in
Arizora, found the mean boll period in Gossypium barbadense Li. to
be 68 days, with a mean difference in thne required from flowers
blooming in July and in September to be 27 days. He reported that
the interval from flowering to shedding was approximately 10 days,
and observed that “a heavy rain materially shortened the shed period.”
King slso found that plants producing the greatest vegetative growth

? Italic nu:ebers In parentheses refer to Literaturs Cited, p. 43,
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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. Ewing (8) reported that the
“period between floweting and shedding is longest 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 off-type for the variety., Plants suffering from
water stress were usually found to produce fiber that was “weaker,
less abundant,; shorter, and more uneven in length than that developed
under favorable conditions.”

From an irrigation experiment in Arizons, Martin and Looinis (23)
reported that the shedding of young Pima Egyptian cotton bells was
greatest 4 to 14 days after flowering, with an average of 10.8 days for
all shed bolls.  Martin, Ballard, and Stmpson {22}, in studying the
erowth of fruiting parts in cotton grown in Arizona, Texas, and Scuth
Carolina, concluded that *‘the average number of days between the
production of successive fruiting branches was approxunately 3 days,
with none of the varieties showing significant differences.” All of the
varieties under the conditions represented showed an average of about
6 days between the appearance of sguares on the frulting branch.
Consistent differences were noted by these investigators in the square
period of Pima and Meade as compared with that of Aeala, Durango,
and Lone Star. They also observed a slight increase in the square
periad for successive fruiting branch nodes in Pima and a lengthening
of the boll period with the advance of the season,

MeXNamara, Hubbard, and Beckett (27) studied growth rates in
several varicties of cotton in Texas and for different dates of planting
and dilferent spucings. They found the mean interval between the
appearance of first flowers on suecessive {ruiting branches to be 2.4 days
as compared to 8.2 days for sueccessive flowers on {ruiting branches.
The time {rom planting to the appearance of first squares ranged from
5338 days in an April 2 planting to 19 In plantings made July 24 and
August 15.  In another similar experiment in 1925, the period ranged
from 68.53 days in a March 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 forination of
successive fruiting branches and the appearance of successive squares
on frutting branches were consistently L}nger in unthinned cotton than
in thinned cotton.

Barre (1) states that the “lack of sufficient soil moisture is the
principal factor in causing cotton shedding.” Hawkins et al. (10),
1 studying shedding in cotton under irrigation in Arizona, concluded
that the amount of available soil moisture, through its influence on
food conditic- . within the pisnts, is & major factor in regulating
fruiting behawvior. Hawkins also stated that extremely high osmotic
pressures induced by severe reductions in soil moisture, or low osmotic
pressures, were usually followed by inerveased shedding,  Lioyd (15)
recognized that abscission was inhibited during anthecis, and states
that “The maximum nuzabers full on the second day, though high
rates persist till the fifth day.” e also obscrved that “Rain, if it
falls in the late forenoon and probably early afternoon, causes o high
degree of shedding of bolls through its destruction of pollen.” Buwe
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(4), reporting studies of the fruiting habits of the cotton plant in
South Caroling, found that an avernge 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 data also showed that
environmental conditions played an important part in relation to
boll period and that the boll period progressively lengthened with
the advance of season. He noted “that few of the upper branches
produced flowers and fewer still produced bolls.” _

Beckett (2), in studying the growth rates in Garo Hill (Gessypiunt
cernuum {Tod.)), an Asiatic cotton, found that the mean number of
days between the appearance of successive fruiting branches in this
species was 2.3140.177 days and the number of days between the
appearance of successive squares on the fruiting branches was 6.50+
0.167, which closely correspond to the same rates in upland cotton,
but that the mean boll-shed period was 3.85 days as compared to
6.10 davs for Lone Star, an upland variety. He also found that the
boll period lengthened with the advance of the season.

Beckett and Hubbard (3) reported that 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 moare subject to
environmental or cultural conditions than of the latter.

Loomis (I6) found the mean squure period for Pima cotton to be
shightly over 33 days and for Acala 28 and 29 days. He also deter-
mined that Acala bolls matured in about 5 days less time than Pima
and that the severity of boll shedding inereased progressively from
basal or inner nodes to those farther out on the Emnches. Loomis
also determined that the boll petiod on the second node was lengthened
by the presence of a boll on the first node.

Ludwig (78), working in South (arelina, found that spacing of
plants had no appreciable effect on either the square period or the
boll period, and stripping forms from the plants had no perceptible
effect on the square period. In another report Ludwig (17) studied
lIate defoliation and concluded that the yields, both in size and num-
ber of bolls, were reduced by defoliation if carried out long enough
before maturity. Late defoliation also caused the death of most of
the twigs and many of the plants where the soil was moist, but no
such result followed if the soil were dry or defeliation occurred earlier,
and such early defoliation delayed maturity rather than hastened it.

Cook (6) observes that—

a genetic factor is plainly indicated in plants that abort all of their buds, while

their neighbors mature good crops. Egvptian cotton may refain nearly all of
its buds and young bells while upland varieties in adjacent rows are shedding

nearly all of their buds.

EKearney and Peebles (11), in studying the heritability of different
rates of shedding in cotton, found a consistently higher rate of boll
shedding in Acala than in Pima Egvptian, There was a lower mean
percentage of bud shedding in both the first and second generation
hybrids than in either parental population, while the mean percentage
of boll shedding of the hybrid in both generations was between the
mean percentages of the parental types.

In alater report on Pima Egyptian X Acala upland crosses, Kearney
and Peebles {(I2) concluded that—

the shedding of flower buds and young bolls iv determined partly by genetic
factors. Conclusive evidence that such is the case was afforded by third genera-
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tion progenics of Fy 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, Hali and Helf, and Kekehi 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 s%&pe of boll, stormproofness, 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 » wide range of differences among them, especially in
the percentage and length of lint.

TasLe 1.—Classification of varieties according to their relative diflerences for several
characlers

Characteristics Acala | Lome Star | Rowden | Dielfes i;H‘;II;’I‘?‘l Kekehl

Seat]:
Large
Madinm
Smail
Seed cont:
Veary fuzzy.
Mediam fuzey - - JR - RS SRUES F SR, R,
Seed]i?iuuy" - I E——— O O —— X X X
BEs:
Norgrs;mT . X X e X X1
Vigorow b, W OIS R, XN e o
Type ol growth__ . oo Erect | Semtierect | Ereet | Spreadlng | Erect  Spreading
Growth habit:
Determinate

Round
Bolls per pound of seed cotlon:
45 to 60

! Plas,

The procedure followed in this study has been developed as & prac-
tical and reliable method resulting from 10 yeers’ observations of
growth and froiting of cotton plants. The individual plants were
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selected from variety test rows in close proximity to each other in
1031 end 1832, bu$ includ.d in o separate planting in 1933. They
were grown on very uniformu 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
rmumber, 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
voriety. Examinations were made at intervals of 2 days or oftener
throughout the growing season, and data recorded of the number of
nodes to firsy fruiting %ranch, date and pesitioun on the plant of il
flowers, shed bolls, open bolls, and thickness of burs. Main stalk nodes
were tagzed 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 asaborted fruiting branches,
small square shedding, exotic vegetative branches, and discased or
insect-damaged bolls. Bolls showing abnormal development, diseased
conditions, or insect damage were not included in caleulations.

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

STATISTICAL TREATMENT

The dat. for each of the principal characteristics covered by this
study have been examined by meuans of the analysis of variance, as
developed by Fisher (9) and described in systematic form by Snedecor
(25)., 'The number of nodes to the first frusting branch, rate of appear-
ance of first flowers on successive fruiting branches, rate of appearance
of successive flowers on fruiting branches, boll-shed period, and boli-
maturation period data are presented and analyzed. For each char-
acteristic the original field data are shown in tabular form followed
by tables including (1) en snalysis of variance, (2} a summary of
means and mean differences together with their “#” values for varieties,
and (3) similar determinations for yearly means.

The first analytical table shows the source of variation, the number,
of degrees of freedom, values for sum of squares, mean square, and
“B yalue (25, p. 15) as found and as required for the probabilities
P-0.01 and P-0.03, or the 1 and 5 percent levels of signficance, for
varieties, years, interaction: varieties X years, and error. Since many
of the observed F values are considerably higher than is required for
significance ot the 5 percent level, estimates of thesignificance of differ-
ences may be based principally on the values required at the 1 percent
level. The standard error of the mean difference is caleulated by use
of the formula:

3 —
S- E A, n.—-?;X-JQ
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The second and third tables are adapted from similar ones presented
by Pope (24), and are alike except that one is based on varictal means
for 3 years combined and 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 ¢ at the 1- and 5-percent 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 arve generally considered to be unrelinble
for interpretation of data. In each of these tables the varicties or
years, as the case may be, are listed in descending ordex from left to
Tight at the top, and from top to bottom at the left margin, according
to the values of the means for the character under discussion. FEach
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 corresponding
figures below and to the left of the asterisks ave obtained by dividing
the mean diffcrence by the standard error of the mean difference.
These figurcs are known as £ values and serve as a guide to the degree
of significance of the actual mean differences shown above and to the
right of the asterisks. All values of ¢ greater than that given at the
bottom of the table as required for significance at the 1-percent level,
corresponding to odds of 99:1, may be considered as highly significant.

NUMBER OF NODES TQ FIRST FRUITING BRANCH

The two axillary buds at the base of the cotyledons represent two
main stalk nodes, and the first true leaf appears at the third main
stullk node.  After seedlings develop an average of six or eight true
leaves, they may be consilered as having passed the juvenile stage
and entered the fruiting stage of development.

VWhen the fruiting stage has been reached, the uppermost leaf will
be found subtending a tiny square, which, if it remains on the plant,
will form the first boll on the fruiting branch arising from that node.
The number of true leaves on the scedlings, therefore, may be taken
as an index to the stage of development at which the plants begin
producing floral buds. ~Upland varicties would be expected to begin
fruiting with the sixth to eighth true leaf. Tn a very fow cases the
first fruiting branch will not appear until the tenth or eleventh true
leaf is formed, and occasionally fivst squares may be found behind the
fourth or fifth true leaf.

Tn observing 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 o cotton as one that “fruits high”
or “fruits low.” T(Lis difference apparently is more closely associated
with internode length than with node number. In other words,
short main-stalk internodes will give o plant the appearance of fruiting
low while Ionger internodes make it appear to fruit higher, although
both types may be producing the first fruiting branch at the same
node number. The main-stalk node at which the first fruiting branch
is borne offers a convenient basis for comparison between varieties ov
types and is the first character diseussed in this report.

Consiclering the diverse types represented in the six varieties studied,
there were surprisingly small differences in mean main-stalk nodes on
which the first fruiting branches were borne.  Even the growth rates
in the juvenile stage were more uniform than would be expected.
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The greatest difference in mean height to first fruiting branch was
only 0.78 of a node, and this ocourred between the Lone Star and
Rowden varieties. The greater part of this difference occurred during
the season of 1931 when sevenﬁ of the Rowden plants showed the
firsy 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 mean position of 8.55 nodes.
The mean nodes to first fruiting branch of Kekchi and Lone Star
were practically the same, the ngkchi branches being only 0.05 of a
node gigher than Lone Star, which was 7.92. Delfos and Half and
Half produced their first fruiting branches st 8.33 and 8.55 nodes,
respectively. The mean nodes to first fruiting branch of Acala and
Rowden were practicslly 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
mea:r;} 1fs:nr the 3-year period, for 20 rlants of each variety, are shown
in table 2, )




TaBLB 2.—Nodes to first fruiting branch on 20 plants each of 6 varieties of cotton, for the 3-year period 1931-83, at Greenville, Tez.
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Ar analysis of variance of the number of nodes to the first fruiting
branch is shown in table 3.

TaABLE 3.—Analysis of variance of the number of nodes fo the first fruiling branch in
# varieties of colton al Greenville, Ter., 1831-833

Foealug

Degrees of | Snm of

Tl s .
Vrariancs frocdoms | sqitases deruired

r=00t ! =005

Total ...... ... pmemimrmarams 3 3527750 N PR . 1 .

Varicties. .. . a7 7. 20, ] 08l ,

Years..  ccaeacecocnn s [ 21 0500 . 3

Interactinn: varieties X yeard. ... .. 10,1553 N 02 .97
|

73 1 ot R k 278, 7500 . R

The chserved values of F for varieties and years are approximatel
three times the requirement for significance at the l-percent lcvei
while the F value for interaction: varieticsXyears 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 Half and Kekcli produced their first fruiting branches at
significantly lower nodes in 1932 than in 1931, snd Lone Star produced
its first frutting nodes significantly lower in 1931 and 1932 than in 1933.
No significant differences between seasons were found in Acala,
Rowden, and Delfos, indieating that they were less susceptible to
early seasonal conditions than Lone Star, Half and Half, and Kekchi.

Combining the 3 years’ data, Lone Star, Kekehi, and Delfos pro-
duced their first fruiting branches significantly lower than Acaln and
Rowden. The first fruiting branches were also lower in Lone Star and
Kekehi than in Half and Hulf and Delfos. The level of significance
of the differences between means of varieties are indicated in table 4.

TapLE 4.~—Mean number of nodes lo first fruiling branch, aciual mean differences

befween rurietics, and i ealues of mean differences in 6 varielies of collon at
reenvitle, Tex., 1931-33

Rowden | Acala | n‘ﬂru‘llfnd Delfos | Kekehl Ié‘t’;“’
Viarlely I Mean {mean, | (mesn, (west, | (menn, o \ru
g0y | s68) | UP% By | rem’ | @

Towden... ... ...
Acala.. ... .
Hall antl I1nlf
Delfos... - ..

. P

.75
)
. 4
v .05

-

I 0. 7 0.7%

[
=]

]

g .,

T.one Stnr

0.1725=8, E. 3. n. beltween means of varivtles,
10868 ={, required, odds 1021,
2588 =, roguired, odds 90:1.

In 1931 the menn node number at which the first fruiting branch
wns borne was significantly lower in Lone Star, Kelkehi, Acala, and
Delfos than in Rowden; it was lower i1 Lone Star and Kekehi than in
Half and Half; and lower in Lone Star than in Acala and Delfos.  In
1932 the mean node number of the first fruiting branch was signifi~
cantly lower in Lone Star, Kekehi, and Delfos than in Acala and
Rowden, and in Lone Star and Keleehi than in Half and Half, whereas
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in 1933 it was lower in Kekchi and Delfos than in Acala and lower in
Kekehi 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
1752 than in 1931 and 1933, as is shown In table 5.

Tapre 5—Mean number of nodes fo first jruiling branch, aelual mean differ snces
between years, and £ values of mean differences in 6 varieties of collon considered as
a single group, 1931-83

1831 {mean, | 1933 {mean, ’ 1932 {mean,
B.54} 8.52) 8.02)

0. 2 0.52
. ]
4.02 -

0.1244=8. E. », p. between means of years,
1.966=1, required, odds 19: 1,
2,558 =¢, required, adds 59:1,
RATE OF APPEARANCE OF FIRST FLOWERS ON SUCCESSIVE FRUIT-
ING BRANCHES

Data were obtained on the rate at which new fruiting branches
were formed along the main stalk, by recording the interval in days
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.

uring the 3-vear 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 than for 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 brunches 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
ninple and good growing conditions prevailed, a majority of the bolls
were seb rapidly. The mean int-erva}iin days between first flowers on
successive fruiting branches by main-stalk nodes is shown in table 7.

TabBLE 6.—Cases and meen Inlerval belween appearance of first flowers on successive
fruiting branches in 20 plants of & varieties of cotton, al Greenville, Tex., 1931-38

[These data are a reliable indicater of the rates of prowtl and fruiting of the different varieties]

Cases Mean Interval
1932 1933

Vaoriaty

1

f

Number Number, Number
151

s |8
)

=it et
MEPERNG
DRLBERT

118
133 1i7
& 137
J64
166
172

|

Mean of all varietles .|

w\

i
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i
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An analysis of variance of the interval between the appearance of
first flowers on successive fruitine branches is shown in table 8.

Tanue 8—Anoiysis of variance of the {nferval befween the appearance of first flowers
on successive fruiling branches in 6 varielies of cotlon at Greenville, Tex., 1931-38

F values
Degreos 8 M.
Variance of i of ean Required
{reedom #ares squars Found
P=0.01 | P=0.05
354 120, 3859 f0c1 T, T R R PP
b 3. 8053 LTl 2,58 3.08 2,25
2 . 7937 3, 3088 H. 8t 4.48 3.08
16 4. 4235 L4423 148 2.57 1.87
7 100, 3828 73 3 R I I ..........

The F value for varvieties lies between the required values for
significance at the 1- and -percent levels, and the F value for years is
of very higl significance, w]iﬂe interaction: varieties X years exerts
little influence on the rate of appearance of first flowers on successive
fruiting branches.

In 1931 the differences befween means of varieties were not sig-
nificant; in 1932 the mean interval was significantly less in Half and
Half than in Delfos; and in 1933 i% was less in Delfos than in Lone
Star, and less in Delfos, Half and Half, and Rowden than in Acala.

When totals for the 3-year period are considered, there wers no
Lighly significant differences between varieties in regard fo the
appearance of first flowers on successive fruiting branches, though the
differences between Acale and Delfos and Half and Half approached
the l-percent level and Rowden differed from Acala at a value socme-
what above the odds of 16:1, as is shown in table 9.

TasLe O.—>Mean number of days belween appearance of first flowers on suceessive
Sruiting branches, mean differences belween varielies, and i values of the wmean
differences, in 6 varieties of colton ol Greenville, Tex,, 1931-83

Aenla |Lowa Star] Fekehi | Rowden | Deifes inﬁg?fnd

Variety Mean {menn, {mean, { (mcan, | {mwean, | (mesn,
| oy’ | e | zew | nsg | asy | (Geam

283 * & ug 020 £23 0.28 .28
2.7 0.32 * LAl 16 .19 .19
2,83 L83 1.6 * fis] .08 .03
2.58 2,28 146 A6 . .03 .03

- 255 2,58 LW .73 L2 . .00
2,33 2,36 LT ) .0 .00 b

0.1095= 5. E. u. p. beiween means of varteties,
1.688=¢, required, odds 19: 1,
2.582=¢, 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, Delfos, and Kekehi
in 1931 and 1932 than in 1933.

Combining all varieties, the mean intervals in days between the
appearance of successive fruiting branches were significantly less in
1931 and 1932 than in 1933, indicating again the influence that season
may exert on varietal behavior. The mterval between 1631 and 1932,
however, was barely significant. The degree of significance of the
mean differences are shown in table 10.
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TavLE 10—Meen number of days belween appearance of first flowers on successive
Fruiling branches, aciual mean differences belicen years, end L values of mean
differences, in & varieties of colion considered as a single group at Greenville,
Tex., 1951-83

- ! 1933 1931 I 1932
Year Meal | rrean, 2.97) | (menn, 2.56) , (mesq, 2.40)
1033, v mmT—mE A Er A Em——————r———————— 297 . 0.1 8. 57
183 ... 2, 56 5.72 i 16
I e ccmrmeememeesammmmammaeem——- 2.40 7.95 piic)
0.0717=25. E. . p. between tnenns of yoars.
LOGE =!, required, odds 19: 1.

2. 588 =t¢, required, odds 99: 1.

RATE OF APPEARANCE OF SUCCESSIVE FLOWERS ON FRUITING
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 high 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 11.

In most 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 ecrowth of the plants was more rapid
when conditions were most favorable for setting the greatest numEer
of bolls (table 12).

TaABLE 11.—Cazes and mean inlerval between successive flowers on fruiling branches
in 8 varieties of collon, at Greenville, Tex., 1931-38 :

[These data alse indicate the rate of fraiting of the different varvieties]

Chses Afean interval
Yarlety
1831 1032 1533 Total 1931 1832 1933 | 1931-33
NumberiNumber|Number] Daysy | Dayr | Dapa Duys
198 2060 54l £, 64 f.41 843 .18
238 176 023 6.69 G. 35 793 6.9
35 205 bils i} 7.6 7.0l 5.2 7.57
260 235 676 6.21 5.71 T £.35
313 198 24 392 4.33 7.7l 6,34
| 56 650 7.56 | 6.33 .72 7.m

Mean of all varieties l T I ........ ‘ ........ f ________ J ________ | 6 94




Tasis 12.—Mean interval between successive flowers on frusting branches for 6 varieties of cotton at Greenville, Tez., 1 931-83
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An analysis of variance, presented in table 13, shows that the
observed values of F are highly significant for varieties and years, and
barely significant for interaction: varieties X years.

TaBLE 13— Aralysis of variance for the appearance of successive flowers on fruiling
branches in 8 varieties of cotlon al Greenville, Ter., 1931-33

F valjges

403, 4470
3. 240
1721754
22, 8440
225 AH5

In considering each year as a unit, in 1931 the intervals between
the appearanes of successive flowers on fruiting branches in Delfos
and Hsalf and Half were significantly shorter than in Kekchi and
Rowden; In 1932 the intervals in Delfos and Half and Half were
shorter than in Xekchi, Acala, and Lone Star, and the intervals in
all these were shorter than in Rowden; while in 1833 the intervals
were shorter in Delfos, Half and Half, and Kekehi than in Acala,
and shorter in Delfos 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 significince being shown in table 14.

TaprLe 14.—Afean number of days between appearance of successive flowers on
fruiting branches, actual mean differences belween varieliss, and t values of mean
differences in & varieties of colfon ol Greenville, Tex., 1931-38

Lone Hasif apd
Rowden | Kekehi Acala a
Varivty 2 (mean, | (mesn, | (meam, ; 208 (ot
7.59) 7.20} 7.18) 609 a.54)

0.39
a2

95
4. 15
4.2

02011 =5 F. . p. belween means of varieties.
1.968=f, ri-quired, edds 18: 1.
2.50%=¢, requirad, odds 95:1.

Acala, Lone Star, Rowden, Delfos, and Half and Half gave signifi-
cantly shorter intervals between the appearance of successive flowers
on fruiting branches in 1931 and 1932 than in 1833. In addition, the
intervals were shorter in Half and Half in 1932 than in 1933, and
shorter in Kekchi in 18931 than in both of the other years.
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Combining all varieties, the intervals in 1931 and 1932 were sig-
nificantly shorter thac in 1933, and shorter in 1932 than in 1931.
Differences between means of years, together with the significance
of these differences, are shown in table 15.

TaprLe 15.—BAfean number of days befween appearance of successive flowers on
fruiling branches, actual mean differences belween years, and t volues of mean
céf_t}'erences in & varieties of cotton constdered as 6 single group at Greenvills,

ex., 1981-38

. 1933 {mean,} 1831 {mean, | 1932 {mean,
Year Mean 7.56) 874} 8y
103 e EmmE— o a———mammmmmaam oo 1.86 . 1.12 .66
1931 e imamiammmmam——siimamqammass———————-a——ua= oy g1 . 1
1082 iiee . cmmeesmm e amammsmsverea-——Amsmmmmm—eea— 6. 20 13 5 4.38 *

0.1230=25. E. 4. p. betweety mcans of years.

1.966 =!, reguired, odds 1901

2 588 =§, required, odds $9: 1.

LOCATION OF BOLLS

Considering the location and number of fruiting positions on which
holls are set, 1t appears 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
ave destroyed by wind, rain, and heil.

While many bolls were bome 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 practically all six varieties,
although Delfos set more bolls on the second fruiting branch than
did sny of the other varieties. All six of the varieties failed to set
as many bolls on the first two fruiting branches s on the next two that
follow (see figs. 1 t0 6). Of course, quite 8 number of the first fruiting
branches suffer from terminal shortion 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 t,%e total crop matured was produced on
the first node of the fruiting branches. Figures 1 to 6 represent a
composite illustraiion of total flower and boll production en 20
plants. The bebavior of the varieties in this respect was quite uni-
form, 2nd the variations found did not occur between the most widely
divergent types us mi%hb be expected. Rowden, o large-bolled, erect
plant, was found to be in almost perfect agreement with Delfos, a
small-bolled spreeding plant with much more open foliage. This
relationship therefore appears to be s 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 all other nodes
for each year, are shown in table 186.

149166°—40—3
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TapLe 16.—Bells sel on different fruiling-branck nodes on 20 planis each of 6
varielies of collon, 1931-33
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The mean percentage of bolls set on first fruiting-branch nodes for
all six varieties ranged from 51.31 for Lone Star to 53.98 for Delfos.
The number of bolls set on the second node is approximately one-half
that on the first node. The mean percentages ranged from 25.81 for
Kekchi to 28.64 for Acala. On the third fruiting-branch node there
was greater variation where the number of bolls matured ranged from
about one-half to about one-third of those on the second node. The
percentage of bolls matured on all other nodes ranged from 5.81 for
Half and Half, to 9.16 for Lone Star. From the table it will be noted
that bolls borne on the second node have about one-half the chance
to mature ss those on the first node. DBolls borne on the third node
have gbout one-half to one-tbird the chance as those on the second
node, and so on. Thers was a progressive decrease in the number of

bolls borne on succeeding fruiting-branch nodes. This is another
reasont why it is possible for closely spaced plants to make larger crops
of cotton under conditions where moisture is deficient as well 83 in
more humid regions under weevil infestetions. With closely spaced
plants it is not possible to have long fruiting branches. The growth
of the plants is usually erect with frutting branches of only a few nodes.

The percentage of hybrid or selfed bolls that may be set during a
certain period may be high or low, depending npon the stage of fruit-
ing of the plant when such work is performed. If most of the first
fruiting-branch nodes have flowered before the work of selfing or
hybridizing is begun, the chances of obfaining a set of bolls are re-
duced about 50 percent under Greenville conditioms. Ordinarily,
chances of a crop are greatest on the lower 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 inereasingly 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 season, 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 heavier crop
egrlier 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 foliowing 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 § years, shows that on the third day follow-
ing an abrupt drop in the mean temperature, particularly if it 1s accom-
panied by rains and cloudy weather, there also is marked reduction
1 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 relates more directly to
environment than to the cotton plant itsell. 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 arens of the world.

In table 17 is shown the total number of flowers, the number of
bells 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 may even
exceed the number of flowers. Considering the total number of
flowers produced by each variety and the number of bolls shed and
mature(fj it was observed that the wvarieties which produced the
greatest number of flowers also matured the greatest nurnber of bolls.

Although there was a8 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 bollsset. About 25 percent less
boll shedding occurred in Delfos and Half and Half, which are small-
bolled varieties, than in the larger bolled varieties, In variety tests
conducted during the same 3 vears, the highest yields were also
obtained from the smaller-bolled 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-bolled varieties, and also suggests the
possibility of breeding for production with less emphasia on boll size
than has been customary in the western Cotton Belt. On the other
hand, there have been definite objections to very small bolls on the
part of the western cotton growers. As & rule, small-bolled varie-
ties hove not been stormproof, and in dry seasons mey be difficult
to pick.

TapLE 17.—Mlowers, shed bolls, and bolls matured on 20 plants each of 6 varislies
of cotlon for the 8-year period 193133 at Greenville, Tex.

Variety and ycar : Flowers | Balls shed Bolls matured
Acala: ' Number | Number | Number | [Pereent
1631 373 71 o7} 2.3
1 3 20 k) 20.¢
1633 308 268 100 .2
Total_ 1,065 TG0 ati] .8
Leonc Ster:
1931, 6 219 87 o8, 4
1632, 372 03 ] .4
1933 205 208 57 0.5
Total., 973 700 a3 - |
Rowien: .
1931 ixt 3 232 103 30.8
1932 368 w3 13 26,8
w3, 80 200 90 n.7
Totnl. . 1,082 TO5 288 6.6
Drellos:
1 367 7 160 40.3 .
1932 .. 423 263 160 37.9
1933. 370 T 146 39.5
Total...... 1,100 T 443 31l
Hall and Halr:
10 ] N I H2 202 1403 40.9
1032, 440 A1 200 455
1933 _._ — Hu7 213 134 Ba
ot e e m e m e m e mm e e m 1,12 £55 474 2.0
Kekchi
1831__ 65 197 68 W7
1832 314 21t 103 3217
1933 4G 57 ur 26.¢
Total. .o emnnae - - 1,019 ™ 228 .3

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

The percentage of bolls set from flowers during tEa first 4 weeks for
the six varieties for 3 years and the percentage of the total crop set
are shown in table 18,

While the high mortality 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 ol 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 means for the 3-year period all showed a steady
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weekly decline except in Acazia. Delfos conformed very closely to
this order, the only variations being in 1931 and 1933. In 1931 the
percentage for the second week was slightly higher than for the first;
however, during both weseks the percentages were unusually high.
In 1933 the percentage of bolls set was a trifle higher the third week
than it was the second week. In all other cases the percentage of bolls
set has declined exch 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 crep within 4 weeks.

Tapry 18.—Bolls get at weekly inlervals for 4 weeks from all flowers produced on $0
plants of § varieties of colton for the 3-year period 1951-33, and total crop set dur-
ing the same period, ol Greenville, Tex.

Holls set from Aowers produced in tho—

Vaorlety and year
Firat Beeond | Third | Fourth
week woeek wack woek

Pereent | Percent | Percenl | Percent
3 w00

., 17.14 4.4
3478 27,67 23.18
24,24 31.463 1509

42.78 26.18 1517

38.18 16,36 5. 00
34.867 783 11.38
35.71 8,28 2. 00

36,02 2583 17.80

£9.03 2264 25 53
.38 18.70 & 56
21.55 23. 48 818

37.28 20. 40 12.12

88, 59 48, o 13.43
69,62 4. 44 13. 56
32.06 33, 17.82

60. B9 4174 14. 58

43. 04
354
1810

324

9.09
1840
.30

43. 84 X 3 13.54

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 ¢an come only from flowers produced
early in the season.
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The other four varieties, Acala, Lone Star, Rowden and Kekehi,
did not set as high percentages of bolls as Delfos and Half and Half,
except during the fourth week when Acals and Lone Star slightly
exceeded Delfos. 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 5‘1& highest percentage of bolls during
the first week of flowering when flower production was low, but as
flowering increased the percentage producing mature bolls decreased.

Dhuring the 3-year period the mean percentage of the crop set in the
first 4 weeks of flowering ranged from 76.01 for Acala to 92.06 for
Delfos. This tange clearly shows the earliness of Delfos 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 behavier between these extremes.

The more determinate varieties would be expected to set a higher
percentage of bolls early in the season than those less determinate in
habit. Other factors being equal, & variety 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 six varicties was remarkably uni-
form, considering the diversity of the plant types represented. There
ﬂ,F]}):)eﬂIS to be a negative correlation between boll-shed period and size
o

oll. Although the maximum mean difference in boll-shed period
was only 0.72 of a day bubween Acala and Kekchi, thera was a definite
tendency for the heavier 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 may be independent of other
varietal characters. QOne such cause is the manner in which the abscis-
sion layer is formed. This layer of eclls 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
lnown as decurrent pedicels, in which the pedicel attachment extends
for some distance along the internode, often ranging an inch or more
in length. When this condition is present, the blasted boll or square
may hang on the plant 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 was recorded us shed, even
through complete separation had not taker place.

From a total of 4,374 shed bolls, the mean boll-shed period for all
varieties was 5.16 days with 8 minimum mean period of 4.75 for 769
Acala bolls and a maximum mean period of 5.47 for 731 Kekehi bolls.
The boll-shed data for the 3-year period is summarized in table 19,
which 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 graphically 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).
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TapLe 19.—Shed bolls and mean boll-shed period for 20 planis of 6 varieties at
Gresnville, Tex., 1531-33

Bolls shed Meatt boll-shed period
Varloty — -
1l | 1832 1543 Total 1931 1032 l 1933 1031-33
.\'runber‘.‘\"ltmber Number! Number| Days | Daypr | Doya : Dy
. 271 0 258 THY 5. 06 4. 67 4.85 " 4.75
8 93 B 001 53| A0T| 520 | 5.2
- 232, a7 290 05 5. 14 1.42 1.81 4.5
Dolfos. ... . .. R " 07 264 T4 T4 & 42 5.0 5,30 | 534
Half amut Half. .. .. .. hre = am 202 1 20 213 [ILN] 5. 49 R 5.1 6.27
I T O S 197 2U1 %) T4 §.67 .’:,29! 5.47 | 5.47
Total . ooviniais o enimmen e e AU S TS = 1 D R N S
Meusn boll-shed period. oo [ocmmmeafommcmnas IOUNERTY S [ SR I ________ 1 5 18

The shed period for Garo Hill cotton has been reported to be 3.85
days, as compared with 6.10 days for Lone Star, an American upland
type. The Garo Hill bolls are much smaller than Lone Star bolls.
The mean boll-shed period for Pima Egyptian cotton was found to
be 10.8 days in one experiment and 10.3 days in another. Pimna and
Garo Hill are of a different species from the upland varieties reported
in this bulletin, and both have smaller bolls, one with a very muel
shorter 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 years are significant, but interaction: varieties
W years is too small to be significant.

TanLe 20.—Analysis of variance for boll-shed period in 6 varieiies of cotlon at
Greenvitle, Tez., 1031-93

I i
i Fovohtes
- Degreas of | Sam of Mean :
Verinnea Ireadom stjunTes srLr Required
’ ¢ Found . -
i | P=001 | P=.05
i 1
Totnl. e ica—a—a— 353 152, 7452 0. 5460 ._.___.-._l___._......' ——. e m
Varieties . 5 20.3N7 4, 0783 M .08 ¢ 2,25
XeArS. . iceecimimaaa- 3 6. 0510 3.0205 6.19 4, 65 w0
Interaction: varleties X years.__.... i 2,021 L2 242 3.9 2.5
236 164. 2524 . §589 .-“....‘..l..-.....‘u . .
i

In 1931 the differences between varieties were not significant, but
in 1932 the shed period for Acala was significantly less than for Delfos
and Kelkechi, and in 1933 it was significantly shorter in Acala and
Rowden than in Kekehi, and in Acala it was less than in Delfios,
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 significance of mean
differences between varieties 1s shown in table 21.
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TapLs 21.—AMean boll-shed period {days), actual mean differences befwecn varielies,
and { values of mean differences in 6 varieties of eotion al Greenville, Tex., 1981-38

Kekebt | Doltos | T30 [rone Star] Rowden | Acela
Voarlety Mesa {muan, {inean, Griesn (imesn, | (mesn, | (mean,
5.47) 5.4} P 5.20) 4.35) 4.75)

0.20 0.27 0.52 0.72

547 * 9.13

5 34 .3 . U7 4 .39 .50
527 1,548 Lol . .07 i W52
5, 20 .10 1.09 ] . .25 ]
4.8 4,034 3,03 2.49 L . .20
4. 75 5. 00 1,59 4.H 3.5 1.5 *

0.1286= 5. E. ». p. between mesns of varieties,
1.968=1, required, odds 19:1.
2 E02=¢, required, odds 99:1,

The interval 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, sre shown
in table 22.

TaBLE 22.—Mean boll-shed period (days), actual mean differences belween years,

and ¢ values of mean differences in € varieties of coffon considered as 6 single group
atl Greenwille, Tez., 1951-33

1831 (mean..[ 1033 (mcan, 1932 {mean,
5.35) 5.05)

Year Mean A

GMHE= 5. E. y. p. between mesns of years,
1.966=¢, retuirerd, odds, 19: 1,
2. 583={, regaired, odds, 95:1.

ZONATE SHEDDING OF BOLLS AND SQUARES

In addition to the physiologicel 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
ﬂlmt may reasonably be expected to sei at different locations on the

ant.

P Cotton plants form new floral buds or shed squares and small bolls
in adjusting themselves to their water supply. When moisture was
abundant early in the season, the plaut set a erop 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-
came 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-boell sﬁedding began, the plants ususlly
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 axillar
growth from whick the late bolls or ““top crop” developed. Top bolls
seldom reached maturity before frost at Greenville, and nene of the
Iate-formed bolls from plants in this experiment opened normally,

The actual number of bolls that were set on the plants, together
with the number that 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 blacklands of Texns is relatively short, and & majority of the
bolls are set early in the season.

One peint in particular is emphasized in the diagrams for 1933
(figs. 1-6, €). As the plants were approaching the full development
of 2 normal boll set, and some shedding of small bolls had begun to
take place, a good rain {ell which renewed plant growth and permitted
squares to remain on the plants and produce flowers that otherwisc
would hiave been shed. With thie moisture supply replenished, these
flowers resulted in a scattered set of later bolls farther out on the
branches. Similar conditions are frequently encountered during
seasons of heavy cotton Hlen 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 g better chance o}) maturing bolls
on such plants than on heavily fruited plants, if the insect invasion
wanes or diminishes or can be controlled,

In the normal growth of the plants there was a sucesssion of zones
in which the plants fruited and defruited themselves in adjusting their
crop and growth to the available water 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 ths bolls open,
or late-ceason moisture is provided, plant 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 fizure 7.

Even in the driest years, renewed late-season growth often took
place without additional mioisture, after the bolls on the plants had
opened. This was especially true on the more fertile plots and with
the more indeterminate vareties. Observation of cotton on soils of
low fertility and low moisture showed that late-season growth was
sometimes delayed even after moisture had been supplied. Renewed
late growth of the plants therefore depended upon the state of maturity
they had reached under the prolonged stresa conditions. Varieties of
a more determinate habit of growth set a larger crop of bolls during a
hot dry period, but were much slower in recovering.

Other observations in 2 nearby date-of-planting experiment indi-
cated that the stage of boll development as the plants encountered
stress periods also bad an important bearing upon their ability to
withstand periods of stress. Where a majority of the bolls were less
than 2 weeks old, both the loss and siress were found to ba 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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Freore 1.—Diagram for Acala cotton plants for 1931 {4),
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Figuas 2.—Diagram for Lone Star cotton plants for 1931 {4}, 1932 (B), and 1933
{C}, showing ezch main-stalk and fruiting-branch nede represented by a sguare,
and the loecation on the plant of all matured bolls and shed bolls. Matured
bolls are shown a9 solid blaek cireles and shed bolls as hollow cireles. Only
26 1o 29 percent of all Howers produced matured bolis,
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Ficore 3.—Diagram for Rowden eotton plants for 1931 (A), 1932 (B), and
1933 (C), showing each main-stalk and fruiting-branch node represented
by & square, and the location on the plant of all matured bolls and shed bolls,

atured bells are shown 2s solid black eircles and shed bolls &s hollow circles.
Only 23 to 30 percent of all fiowers produced matured bolls, Rowden, one of
the largest bolied varieties, set the smallest percentage of bolls of any of the
six varieties,
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7 *,

Ficure 4.——Disgram for Delfos cotton plants for 1931 (4), 1932 (B}, and 1933
{C), showing each main-stalk and frujting-branch node represented by a
square, and the location on the plant of all matured bolis and shed bolls.

atured bolls are shown as solid biack circles and ahed bolls as hotlow eircles.
Only 37 to 40 percent of all flowers produced matured bolls. This is one of the
two small-bolled varieties included in this test and is noted for its early compact

fruiting habit.
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Ficure 5—Diagram for Half and Half cotton piants for 1931 (4), 1932 (B),
arnd 1933 (O), showing each main-stalk and fruiting-branch node represented
by a square, and the location on the plant of all matured bolls and shed boils.
Matured bolls are shown as solid black circles and shed bolls as hollow circles.
Only 38 to 45 percent of all flowers produced matured boils.
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FiourE 6.—Diagram of Kekehi 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 ghed bolls. Matured bolls
are shown as solid black eircles and shed bolls as hollow eircles. Only 26 to 32
percent of all fiowers produced matured bolls.
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ings, s a Tule, are not so productive as early plantings; they usually
enter & stress period later and therefore fuil to reach as mature a stage
as early plantings; consequently, they recover more promptly than the
earlier plantings.

a (éic\d

Frours 7.—Schematic diagram of a cotton pland showing successive zones of
fruiting and physiological defruiting. @, Normal fruit zone; b, smali-boll
shedding zone; ¢, small-square shedding zone; d, Inte-season growth.

TERMINAL ABORTION OF FRUITING BRANCH BUDS

Fraiting branches of cotton plants are simply repreoductions and
clongations 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 & fruiting branch
of several nodes, leaves, bolis, flowers, and squares, So long as the
terminal bud remaing on the branch, this process continues indefinitely.
When the terminal bud is lost, normal growth cannot continue and
any new growth must take place from a dormant axillary bud. This
growth from the axillary bud is usually in the form of a single vegeta-
iive node which in turn forms & new fruiting branch, and growth again
proceeds normally. In the Blackland Beit of Texas the two major
factors that cause terminal-bud abortion are insects and water stress.
After the plants have encountered stress conditions so severe as fo
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 expected, and if
the moisture supply is not maintained, such renewed growth may not
conftribute to an increase in the crop, since nearly & month is required
for the square to produce a flower, and an additional period of 6 to 8
weeks is needed for the flower to mature a boll.

In 1933 & 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 {fig. 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, &
very high percentage of the branches on which the greatest number
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Figure 8.—Scattergram showing Joeation by fruiting-branch node and main-stalic
node, the number of cases of abortion of terminal buds of the fruiting branch
on 20 plants of & varicties of cotton in 1933: A, Acala; B, Lone Star; €, Rowden;
D, Deifos; E, Half and Half; and F, Kekchi. Abortion of {erminal buds at the
first node was greater in Delfos and Half and Half than in the larger boli
varieties.

of bolls werse set shed their terminal buds and failed to make further
growth. Acala, Lone Star, and Rowden, all of which are large- or
medium-bolled varieties, showed very few cases of terminal abortion
at the first node. Kekchi, having a medium-sized boll, behaved
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differently and showed six cases of terminal abortion at the first
fruiting-branch node. Delfos showed 14 such cases and Half and
Half 21, the greatest number. Thers was a general tendency toward
an increase in terminal abortion at the first fruiting-branch node in
progressing from the larger-bolled to the smaller-bolled varieties.
The scattergram patterns show some rather wide differences between
these varieties.

In Acala there was a gradual and progressive increase from the
sccond to the fifth fruiting-branch nodes on the lower five fruiting
branches. From the thirteenth to the sixteenth main-stalk nodes
the greatest terminal abortion took place at the fourth fruiting-
branch node, while on fruiting branches above the sixteenth main-
stalk node there was 2 gra.dunT retreat to where the greatest number
of cases were found at the fourth fruiting-branch node or earlier. The
Rowden wvariety showed a much more erratic behavior with less
tendency for concentration of terminal abortion to take place at any
given node. The Lone Star variety, while showing rather 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-sixth main-stalk
node. Rowden showed two cases one node higher.

BROLL PERIOD

The boll period, or the number of days required from flower to
open boll, showed the most consistent differences between varieties
of any characteristic studics. The number of normal bolls matured
each year on 20 plants of each variety are shown in table 23, together
with the mean yearly boll period and the mean for the 3 years. The
mean boll period ranged from 46.80 days for Half and Half to 47,12
for Rowden. In addition to these varietal differences, seasonal
influence is also shown. 1In 1933 the boll period for all vartaties was
freom 2 to 3 days longer than in 1932. Blimat-ic influence may be
operative early in the season or any other time, and find expression
in either hastening or retanling maturity of the bolls. Late-season
bolls, which develop during a peried of shorter days and usually
with mere abundant moisture and moderate temperatures, required
a progressively longer period for maturity.

Counsidering mean boll size in relation to boll period, as shown in
table 23, Delfos produced the smallest bolls, followed in order by
Half and Half, Kekehi, Acala, Rowden, and Lone Star. Half and
Half showed a consistently shorter boll period each year than Delios,
but the bolls averaged about 9 percent Jurger (table 23). This behavior
indicates that there are factors other than size that influence boll
period. There is a distinet difference in boll shape of the two varieties.
Hall and Half bolls are very bluntly pointed, white Delfos bolls are
long and sharply pointed. Illustrations of typical bolls of thess two
varietics are shown in plates 1 and 2.

Acala showed a slightly shorter holl period than Delfos in 1931 and
1933, although the Delfos bolls required less time in 1932. The mean
bell period for the 3 years places Acala about midway between Half
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and Half and Delfos. Acala averaged 68 bolls of seed cotton to the

ound compared with 89.4 for Delfos and 80.3 for Half ard Half.

otwithstanding the fact that Acala bolls were much larger than the
Delfos, the boll period was somewhat shorter. The behavior of the
Acela boll period indicates, therefore, the presence of an inherent
factor that is not directly nssociated with boll size or thickness of
carpel. The size and shape of Acala bells are shown in plate 3.
Delfos bolls ranked third in boll period with & mean of 42.13 days, but
had the smallest bolls of any of the six variesies. Lone Star, which
might be considered as the largest bolled variety, produced practicall
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 & menn 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 collon on 20 planis each of & variclies of collon from 1931-33

| Bolls Mean boll perfod ! Muan

3 balls per

Variety ' t ])Ol.l:ﬁ
) a0 ! of 5

1931 ! 1832 1633 | Tetal | 1031 1332 1933 19314%3‘- colton

Nume | Num- | Num- | Num-
er er ber ber Dnys | Days | Dovs | Dapr | Number

Acala —— 102 2] 100 206 4L 11 0.+ 43.16 | 4158 83.0
- &7 1] 87 73| 4548 | 4412 46.85 | 45.49 60.4

103 45 1] 285 | 47,487} 4513 | 4B. 361 47.12 6. 8

Delfos_ ... ... 16 160 146 406 | 42,18 | 3963 M55 | 4213 E0.4
Halfaomd Hall.._____...... HG 200 ) 4T 40,84 39,51 | 42.05 | 40.80 80.3
FoeKehL - . vsermnnnnee Dol ) N7| 28| 40005 | M7y 610 | 465 2.7
O L A S BT A T I T L

Mean of all \'urfcl.ies.; ________ e (R S | ________ I ........ | ........ i 43,98 | 718

i ]

Kekehi, 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. Kekehi bolls
are rather long and tapering, with characteristically beaked or blunted
points (pl. 5). Kekehi and Delfos are the two varieties included in
this study that have long tapering pointed bolls. Both varieties also
have a longer boll period than might be expected in relation to their
size.

Rowden had the longest boll period with 2 mean for the 3 years of
47.12 days. It was consistent?y 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 its bolls wers slightly larger than Lone Star, but in 1933 the
Lone Star produced the larger{olls. 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 bell-
maturation period, there was a rather general tendeney 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,

TaBrLE 24.—Analysis of variance for the boll period in & varielies of collon al
Greenville, Tex., 1931-83

Fyalnes
Degrees of | Sum of Mean
Varianco frocaom squarea square Requlred
Foueod

P=0.01 } P=0.05
3421 3,306 9725 89305 1. ... . R
5| 2, 182. 2833 436, 4507 47 08 225
Years....... , 2 $53. 3451 326. 6741 210. 8 4.63 3.03
Intersction: varietios X years R 0 57,3720 5.73712 3.70 57 L7
251 ¢+ SR 335 533, 0351 BIR- L N N A

|

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, Kekehi, 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; and Half and Half
was less than Aecala.

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

TasLe 25.—Mean boll-maturation period (in days), actual mean differences belween
varielics, and ! values of the mean differences in 6 varieties of colion at Greenville,
Ter., 1931-38

Rowden { Kekohl [ 008 | Deoltos | Acatm |Hsifand
Yariaty Menn {rg-m';n. {mcan, {mean (n.:can. {tnean, (fhean.
FTA35) .5 [ EE | 123 | 45w GESn
47.12 . 0.58 nes! 4 5.5 8,32
46, 54 1.67 . 1.05 £ 3t 1,05 574
5,40 570 309 o 135 190 1.69
i2.13 4. 40 12,72 pegt - .54 .33
i, 59 15.95 14,28 14,85 1.56 . .75
s8] =] wss| 135 | a8t 2o o+

0.3466="5. E. y. n. hetween means of varfeties.
LO6Y={, required, adds 165 5.
2,592={, reqquired, odds o ; i,

The boli period in Acala, Lone Star, Delfos, and Half and Half
was significantly shorter in 1931 and 1932 than in 1833, and in Rowden
and Kelkehi it was shorter in 1932 than in 1931.

In anelyzing means of all varieties as one group, 1931 and 1932
were significantly less than 1933, and 10932 was less than 1931, as is
shown 1n table 26,
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Typiea!l Half and Half bolls that bse reached their full development atdl are
ready to open, Carpel-thickness measurcments were made on these and other
similar bolls.  (Natural size.)
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Trpieal Delfos bolix, as produced ot Greenville, Tex,  This was the smallest-
holled variety included in the study, sithough the boll period was somewhat
longer than Hall and Half and Acaln.  Compare with plates 1, 3, 4, 3, and 6
for size and shape,  {(Nutural sizeo}
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Mature Aeala cottor bolls. Altiwtich these botls were el larger than The
Detios bolls, and their earpel walls consideraidy thaker, the ball period for
Acil B ~omew bat beee than that for Delfos, Cotpare with plate- 1, 2010,09,
aial 6 for st mind shape, o Natareal sz
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Typical Lone Star bolls. For the 3-year period these bolls were the equal of
Rowden in size, but they stood fourth in rank for boll period, the mean being
45.49 days. Lone Star and Acala both gave a shorter boll period than their
size alone would indieate. (Natural size.}
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Well-developed Kekehi bolls which ranked thivd for smallness of size and fifth for
boll period. Iekehi showed the thickest carpels of the =ix varietics. The
oils are rather long nnd tapering, with irrcgular, rough, hlunt, and somewhat
beaked points.  (Natural sizel)
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Typical Rowden bolls. Rowden is generally regarded as possessing the largest
boll of the Texas big-bolled group.” In this study the average size of Rowden
and Lone Star bolls were practically equal. The Rowden carpels were sotne-
what thicker than the carpels of Lone SBtar and its boll period was the longest of
the six varieties studied, being 47.12 days. (Natural size.)
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TaBLE 26.—Mean boll-maturalion period (in days), ectual mean differences between
wears, and ¢ values of the mean differences in 6 varielies of eoilon considered as a
single group at Greenvillle, Tex., 1981-33

1933 1831 pirai
Year Mean {uean, {mean, {mean,
45,506) 43.97) 42.20)
45. 56 . 1.5 3.30
43. 97 4.24 . 1.7
42, 26 9,00 4. 686 .

0.3087=S. E. u. p. between means of yewrs.
1. W8 =i, required, odds 19: 1.
2.592=4, required, odds 98 : 1,

BOLL PERIOD} IN RELATION TO POSITIGN ON THE PLANT

Plant growth in the early fruiting stages was vigorous, but as
fruiting progressed, vegetative growth became restrieted. 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
1t appears thaé 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 days, declining
temperatures, and more abundant soil moisture required a longer
time for maturity than early-season bolls, and in some cases, at least,
would account for a Ion%er boll period, &8s 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 ficures it will 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 fruiting branches is rather
slow, as a rule, the boll period for these few nodes does not follow the
same trend nesr 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 Kekehi, where they were about the same. In the Kekchi
variety, bolls borne on the first node required an average of one-tenth
of o 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 & majority of all bolls matured on cotton plants are
borne on the first fruiting-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 variety and year is shown for fruiting-branch nodes in table 28.

TasLi 27.—Boll period expressed as the mean for each fruiling branch arising from successive main-stalk nodes for 6 varietics of collon for the
3-year period 1931-33

Mean boll perlod for each fruiting branch

Main stalk node No. Acala Lone Star Rowden Deifos Half and Half Kekehi

1931 1932 1933 1031 19032 1093 1931 1032 1033 1031 1032 1933 1931 1032 1933 1031 1932 1933

Days | Days | Days | Days | Days | Days

40.0

........................ 44,0 o one

40 42.3 43.0

....................... 4.7 42.0

53.0 |oome ci]mcncnaas 47.0 40.5 40,3

4801 420 .- 48.3 41.0 43.5

47,6 45.5 )ae._.o.o 46.3 41.0 41.4

50.0 45.0 42.0 42,7 46.0

47.5 42,0 47.0 42.7 41.4

48.0 43.1 46.0 41.4 41.0

40.8 40.6 45.0 42.2 39.8

48.8 42.1 45.0 43.1 39.2

48.4 39.7 46.0 41.1 40.1

48.7 39.2 4.9 40.2 39.6

48.6 39.8 45.3 40.¢ 38.6

49,0 30.0 4.3 39.9 37.9

48.8 39.5 4.1 399 38.3

47.7 38.9 43.6 37.9 38.1

8... 48,7 31,7 416 foo oo 38.8
N 48.0 36.0 40.0 [remeran 38.0

EUATTIAOIYOV J0 "IJAQ 'S *A ‘0TL NIIZTIOG TIVOINHOEL K
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TaBLE 28.—Meanr boll period by fruiting-branch node for bolls maluring on 6
varieties of collon, 1831-33

Poeried for fmiting-branch node indicated
Variety and year

4 I .
First 'Secunf.lé Thitd ' Fourth | Firth | Sixth ! Seventh

. i
Acala Daya Daps | Dupx Dags : Dapr Deys Days
110 U 0,6 11,9 2.7 a6 | 12,5 iLg! 4.0
Rowden: i
WL oo e emcaca 7.6 48,4 45
1932 . 441 15.6 47.7
8.8 45.8 17
46,0 476 48.0
1.7 4.3 43.3 5. l __________ A
3%.3 40, 4 0.5 20 eemmean
.0 13.3 46.1 440 6.4 10 15,0} 470
7| o] oy F ) D Feveeieeens
40,4 4.5 0.3 43.2 42.3 42,0 $6.0
3.1 a0, 4 0.5 407 423 20
12,0 42.8 iL6 EYIT PO I I
#0s5]  4nzl s 3.3 230 204
Kekehi: ! | ]
1981, ... .- 46.8 16,4 47,9 463 Lo 3.0
H1 41 47.0 47.0 46,0 | .. ZITITTT
! 48.3 482 458 48.8 48,4 5.0 40t
A 2t S 46. % . 4.3 4.0 47.4 17,2 | .4
i

! With the exception of Kekehi, the ball period for the first node is shorter thoa the second, with a tendency
toward a progressive lengthening ou the puter nodoes,

THICENESS 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-
ments might be made at the thinnest portion of the carpel wall, which
was found to be just below the point of greatest eircumference, as the
carpel walls become much thicker near the basal and apical ends.
The measurements were made with an ordinary micrometer gage 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-year period.

There was fairly close agreement between the readings made in 1931
and 1932 for all varieties. In 1933 the plants were better supplied
with moisture and the carpels were thicker. A heavier vegetative
growth and slower growth rates were observed in all varieties in 1933.
Half and Half showed cousistently the thinnest carpe! walls. In this
var?ef(ff, the thinnest carpel wall ivas associated with the shortest boll
period.
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TanLe 20.—Mean thickness of boll carpels at the thinnesl poini as determined on
a0 full-grown, well-matured green bolls of 6 varlelies of cotlon from crops of 1631,
19832, and 1933, at Greenville, Tex.

Thickness Mean
YVariety ~ tiugknuss.
wit o 1933 HIs1-43

Millimelers | Milltmelers| Miltimeters] Miltineters
Acaln ... [ . 1L# 1.83 2 4 1T
Lone Star. ... . 1. 86 N 237
Rowden. . - 1, | 2,300
DelfoSe s v nnn 1 L. 503
Hanlf and Ealr 1, 4 i.823
Eekehi 1.

1.

2410
7 2143

Delfos carpel walls were only slightly thicker than the Half and
Half. Acala and Lone Star were of practicaily the same thickness
each year. Both varieties have much larger bolls than either Delfos
or Half and Half, although the boll period for Acala was shorter than
Delfos and only slightly longer than Half and Half. For carpel thick-
ness, Rowden and Eekchi were very similar each year and show an
average thickness of carpels of 2.300 and 2.310 mm., respectively.
These two varieties, with the thickest carpels and the longest boll
period, contrast with Half and Half with the thinnest carpels and the
shortest boll period, and show « definite relationship between thickness
of carpel and boll period.

SUMMARY AND CONCLUSIONS

The studies reported herein relate to rates of growth and fruiting in
six different varieties of cotton (Acala, Lone Ster, Rowden, Delfos,
Half and Half, and Kekehi) possessing widely contrasted characters.
The dato presented cover the 3-year period 1931-33.

Half and Half and Kekehi produced first fruiting branches signifi-
cantly 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 scasons were found in Acala, Rowden,
and Deifos.  When all varieties were combined as one group, the mean
node number on which the first fruiting branch was borne was signifi-
cantly lower in 1932 than in 1931 and 1983. The mean node number
on which first fruiting branches were borne for the 3-year period was
as follows: Acala, 8.68; Lone Star, 7.92; Rowden, 8.70; Delfos, 8.33:
Half and Half, 8.55; and Kekehi, 7.97.

The mean mnterval in days between the appearance of first flowers
on successive fruiting branchies was found to be for Acala, 2.83; Lone
Star, 2.74; Rowden, 2.58; Delfos, 2.55; Half and Half, 2.55; and
Kekchi, 2.63 days. The differences between the means of varieties
were not significant m 1931, In 1932 the mean interval was signifi-
cantly less in Half 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 Acala. Considering means for the 3-year period,
there were no significant differences between varieties. Combining
varieties for the 3-year period, the interval was significantly less in
1931 and 1932 than in 1933, indicating a strong seasonal inHuence on
this characteristic.
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The mean interval between the appearance of sugeessive flowers on
fruiting braneches for all varieties was 6.94 days. The 3-year mean
renged from 6.34 for Half and Half to 7.57 days for Rowden. In most
of the varieties the intervals were shorter on the eleventh to fifteenth
nodes, which were the points of maximum fruiting-branch develop-
ment. Also the intervals were usually longer on the first two fruiting
branches than those immediately above. There was 8 tendency for
the interval to lengthen on the upper fruiting branches, The mesn
intervals were found to be highly sigunificant for varieties and years,
indicating that valid differences exist between varieties and that they
muy be significantly influenced by seasons.

An average of 56 percent of the bolls matured on all varieties were
located on the first fruiting-branch nodes, Lone Star preduced the
lowest percentage of first fruiting-branch node bolls with a 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 preduced on the second nodes. This behavior clearly
indicates 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 sre reduced about one-half in each
instance.

The varieties that produced the greatest number of flowers also
matured the largest number of bolls. The medium- to large-bolled
varieties matured bolls from 26 to 28 percent of their flowers. The
small-bolled varieties, Delfos and Half and Hailf, set 39.1 and 42 per-
cent of their flowers, respectively. The seasoual effect on the number
of flowers produced, bolls shed, and bolls matured 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 within
4 weelks after the appearance of the first flowers. The rapid fruiting
of Delfos was outstanding over the other varieties. In 1932 Delfos
set 100 percent of its crop in 4 weeks and showed an average of 92.06
percent for the 3-year period. All other varieties showed & mean per-
centage of 76 to 79 percent for the first 4 weeks.

The boll-shed period for all varieties was rather uniform, averaging
5.16 days for all varieties, It was highest in Kekehl with & 3-yenr
mean of 547 days and lowest in Acala with &« mean of 4.75. Rowden,
one of the largest-bolled varicties, had & lower mean shed period than
Half and Half or Delfos, the smali-bolied varieties. Larger-bolled
varieties had a tendency to shed in fewer days than the smaller-
bolled varieties. Amn analysis of variance indicates that the mean dif-
ferences in shed period between varieties and between years were sig-
nificant. In 1931 differences between varieties were nob significant,
but in 1932 the shed period in Acaly was significantly less than in
Delfos and Kekehi, and in 1933 it was significantly shorter in_Acala
and Rowden than in Kelkehi; and in Acala it was less than in Delfos,
Half and Half, and Lone Star. This bebavior indicates that signifi-
cant varietal differences exist in boll-shed periods but may also be
significantly influenced by seasonal conditions. )

In the fruiting of the cotion plant & morphological relation exists
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 lower 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 fruit ard defruit 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 zone extends upward
and outward from the base of the plant. Late in the season 2 top
crop may develop on the extremities of the fruiting branches or from
axillatry buds on some of the inner nodes.

The branches on which the greatest number of bolls were set
showed the greatest number of cases of terminal abortion. There
was 4 marked tendency for the first two fruiting branches to abort
at the second node, and the smaller-bolled varieties showed more
cases of abortion at the first node,

The mean boli period for all varieties was 43.93 days and ranged
from 47.12 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 mean boll period of 42.13 days, clearly indicating that {actors
other than boll size may be associated with boll period. ~ High signifi-
cance between means of varieties and of years were indicated. The
boll period in Aeala, Lone Star, Delfos, and Half and Half was sig-
nificantly shorter in 1931 and 1932 than in 1933, showing again the
strong influence of season on this character.

The boll period on the upper and outer fruiting positions was
usually somewhat longer than those on the inner and lower positions.
The upper and outermost bolls were also the Iast bolls set and i 1933
were supplied with abundant moisture and more moderate tempera-
tures, conditions which might be expected to prolong boll period.
The mean boll period for bolls borne on the first nodes of fruiting
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-half of the crop is set on the first node,
the importance of this behavior is apparent.

Thickness of boll earpel was determined on 30 fully grown green
bolls. Carpel thickness was relatively uniform in 1931 and 1932 but
was considerably thicker in 1933, a year of more abundant summer
reinfall. Half and Half showed the thinnest carpel 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 mm. The other varieties ranked in the follow-
ing order with little variation: Lone Star, Acala, Rowden, and
Kekehi,  Although the carpel thickness of Acala was 2.237, the boll
period was less than Delfos and only slightly longer than Half and
Half. Rowden and Kekehi, which possessed the thickest carpels,
also had the longest boll period.
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