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INTRODUCTION

Varying aumbers of the poltential seeds ol a cotton crop fail to grow
mto seeds with ginnable, well-developed fibers.  The ovales that $ail
to vipen info mature seeds develop hito aborted structures that vary
i degrees of seed, fiber, and embryo development.  These struetnres
are termed “motes.”

The motes 1n 2 cotton erop represent n Joss in yield. If 15 to 20
spercent o more of the oviles fail to produce seeds with ginnable
liber, the potentianl yield is lowered by just ihat muceh,

Motes may be important iy still another way,  Unduer certain condi-
tions, cififer ecause the cotton containg a very lavge number of motes
nr@c;nﬁfe the eotron was ghnusd with the mote hoard in such o posi-
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tion that the moting action was restricted, enough motes may escaps
into the lint to form a not inconsiderable fruction of the weight of the
entire bale.? Thus, in the purchase of large quantities of cotion, con-
sideruble waste may be bought at the price of good fiber,

Finally, motes are a source of small imperfections in yarn and cloth.
The largest motes huve fiber long eneugh to be ginned. These fibers
are usnally very thin walled and uve therefore undesirable, since upon
manipnlation they may readily tangle into neps (21).2 In addition,
motes may be broken or erushed, either during ginning or early stages
of manunfacturing, and the small fragments resuiting may escape into
the yavn, remaining there as small undesirable specks (77).

Severnl investigators have studied motes and have reported varia-
tions with variety, year of growth, fime of pieking, position
in the lock, und number of tocks per boll ([, &, 15, 16, 17). Oue
author presented a mote classification (15).

In connection with the regional vaviety investigations ot the Bureau
of Plant Industry, Soils, and Agricultural Engineering (74)* it las
been possible {o make a more complete study of mote types and their
oceurrence that had been miade heretofore. This bulletin presents
the results »f this investigation. togetber with those of some reluted
studies, and includes a description of the kinds of motes that may be
found in seed cotton and their securvence as related fo variety. lo-
eation and year of growth, date of bloom, position in the lock, num-
ber of ovules per lock (leck size), and wumber of loeks per boll (boll
size). .

MATERIALS AND METHODS

“The materinds studied were four different sets of sumples of seed
cofton {Gossypivm firsutwm LY. The fiest two sets ave designated as
the special-planting samples, set I und set T1. These samples were
derived from special pluntings made at the Delta Branch Experiment
Station, Stoneville, Miss.. in 1937 and 1939. The 1957 plantings con-
sisted of the 16 varieties that were tneluded in the 1935-37 regional
variefy investigations (73) plus a variery known as Stick-Seeded
Acnla.® The 1939 plantings consisted of only five of the varieties.

Net 1 was used to study mote types and to toake a preliminary study
of the extent to which the formation of motes might vary with variety,
position in the lock. lock size. and number of locks per boill. The
samples weve oblained us follows: For each of the 1T varieties planted
t 13T, T3 bleoms were tagged on npproeximately every other day
thronghout the blooming period.  Each variety sumple consisted of all
bolls that developed from these blooms. The smmples varied con-
siderably in size. Aeala {Rogers) being vepresented by the fewest bolis
{413) and Triamph {Oklahoma) 44 by the most (67S),

TCalenlations mged on the weight of wmores and mofe Tragments in 22.gm.
samples of ginned Had showed Hat the weight of soeh waste oo 80-pound baie
af cation may mnie feom 2 to S or evon 31 pownds, or oo inder exireme coi-
ditions. ¢ Unpublished information.)

FItnlie numbers in Eiventheses vefer to Literature Cited, p. 34,

Thagne HLOW, NaATUBE AND SCOIE oF THE COUPBERATIVE BEGIONAL VARIETY

STUDIES WITH (0rroN,  siper pivscnied hetfure fthe Amer. Soo Agron, Now

Orvleans, Ea,, Nov, 22-24 10939, & pp.  (U. 8 Bur. Ulant Indus. processed copy.]
¥ Not a eotunivreind vavioty.
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Set II of the special-planting samples was used primarily to inves-
tigate the extent to which mote formation might vary among bolls
representing different days or portions of the blooming perimT (zen-
sonal trend ). Thesamples were obtained in the following manner: For
each of 6 varieties grown in 1937 and 5 grown in 1939, 50 plants were
selected for special taggring.  One plant was allowed to a hill, and the
piants from alternate hills in the same row were removed. Lavge
plants ware thus produced, and in 1937 the blooming period was pro-
tonged considerably.  The blooming period was not materinlly lengeh-
ened in 1039, however. The blooms on each plant were tageed every
day beginning with the 8th of July in 1937 wnd with the 5th in 1939
and ending when it appeared likely that few succeeding blooms would
set fruit. The mature bolls were collected und grouped for cach
varierv as to date of bloom. The total number of bolls collected for
any one vartety ranged in 1937 from 699 to 1892 for Qualla and Delfos
(Missdel) 4, respectively, and in 1939 from 797 to 1,479 for Slick-
Seeded .-\(':lf:l and Delfos -+ respectively. The maximum boll yield
for any one day in 1937 was 91 for Delfos 4 on the 24th of July and in
1939 was 112 likewise for Delfos 4 on the 20th of July.

"Uhe third awd fourth sets of saples each epresent eertain portions
of the 1935-37 regional variety investigations ot the Bureauw. The
third set represents the spinning test series (72) and was used herein to
ghow by means of seatistical analysis variation in inote formation with
variaty, location, and year of growth. It consisted of 767 @ seed-cotton
samples representing 2 replications for 16 varicties grown at 8 locu-
tions tor 3 successive years, The varieties and loentions are listed in
tabie 1. The original seed-cotton sumples for the spinning test series
comsisted of 2-pound lots.  The subsnmples taken from these for use
in the study described herein counsisted of 1,000 seeds and motes each,
In makiug ap the subsimples each 2-pound sample was divided into 4
portions and 250 seeds and motes were taken from each.

The fourth set of samples was used to show the relation between mote
formation and pesition in the lock, leck size, and number of locks per
toll. It consisted of 768 sumples representing 8 replications for 4-
anel 3-lock bolls of the snme 16 varieties comprising the spinning test
series, but grown at 3 loeations (Statesville. N. C.. Baton Rouge, La.,
and Lubbock. ‘Tex.) in 1937 only.  Kach sumple consisted of 100 tocks
selected from the original 100 4-lock- and 3-lock-boll samples of the
regional variety investigations.

In making up the 100-lock subsamples, the 100-bell samples were
each divided into -+ or 5 lots in an atterupt to vet an even distribution
of the locks of cach boll wmong all the lots.  Such a distribution could
not be accomplished with cevtainty, for although the locks comprising
a boll could frequently be vecogmized as such, a variable part of ench
100-boll samnple consisted of a mass of separute or even broken locks.
To muke up s swmple of 100 xeemingly intact locks for each 100-holl
simple, it wias usually necessary to add to 1 of the subsamples a few
lovks from rhe ather 3 or -+ lots into which the 100-boll sample liad
been divided.

I 1 Tnstance replivntes wore compositel, making 767 snmples vnther than 7688
116« 2 X 8 X . To raeilitate analys=iz and to have equal numbers of ohserva-
tions, the daeg oldained from e compesited sample were assigned to the 2
replicntions,
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In collecting the material for the specinl-planting samples the burs
were snapped, the focks thus being left intuet. The regional vaviety
suimples, on the other hand, cousisted of picked cotton. With the latter
type of sample there is some possibility that basally loeated seeds and
motes nay be left in the bur. In gelecting the 100-lock smnples, only
those locks that appearved to be intact were included.

Observations for the special-plunting samples and the 100-lock
sampies were veeorded on a lock basis. For each lock the type of boll
(4- or 3-lock) from which it eame, number of ovales represented, and
the type and position of each mote were noted. This method of ve-
cording nmde it possible not only (o determine for each sample the
total puntber of seeds and motes bur to group the data so that similar
information could be obtained on the busis of loek size, number of locks
per boll, and number of motes per lock.

For each 1,000-seed-and-tmote sample of the spinning test series only
dain us to the number of motes of each type were taken.

The number of motes in each of the samples representing the differ-
ent varieties. locations, years of growth, blooming dales, lock sizes, nnd
boll sizes is expressed by @ percentage figure based on the nwwber of
motes present ag rvelated to the tedal namber of oveles represeated.
These values are termed for the sake of convenienve “mofte percent-
aes,” though enelt is by reality the percentage of ovules that Tailed to
vipen into mature seeds.  In deseribing hereafter the size of (he
samples on which these vadoes zre based the term “seed”™ is used for the
sake of simplicity {o inelude both seeds snd wotes. For example, »
sutiple is deseribed as being composed of 1.000 seeds or as being a 1,000~
seed sumple, the figire actually referring to the nunmber of potential
seeds. or ovules, represented and thus including both seeds and otes,

For cevtain of the lock-size and boll-size samples the pereentages of
locks with no motes were ealenlated.

Information regarding the distribution of motes within locks was
obtained as follows: The positions in the lock were munbered, in gen-
eval, necording to the methed deseribed by Rea (16). The apical posi-
tion was designated us L and these below it, but on the sume side, ns 3,
b, 7.9, and so forth successively dewn the lock, while the positions on
the opposite side were numbered 2, 4, 6, 8,10, and so forth. The apieal
seed can be readily recognized in locks with an odd ninuber of seeds,
but some difficulty may be enconntered with locks having an even ninn-
ber of seeds or a mote at the apieal position, If the bur is nvaiiable,
the framiculur sears enn be of assistince in ascerfaining which seed s
the apical one. Usually, however. it w lock is geutly pulled at both
ends, the staggered arrangement beeowes evident and the position of
each seed or miote can be recognizal. With Jocks having au odd nnm-
ber of seeds there may be some difficulty in ascertaining to which row
the apical seed belongs. Tt the bur is not available its correct position
an usually be established by noting the divection of the raphe in reln-
tion to an imaginary line vunning from base to tip of the lock belween
the two vows of seeds.

The mote-position datx for each variety were grouped aceording to
lock size.  Kach lock-size group was subdivided according to the num-
ber of either large or small motes present,  Thas for each size of Tovk
there ave subsamples of 1,9, 3, 4, and 4+ small motes and 1,2, 3, 4, and
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4+ large motes per loek. Locks with both mote types present were
disregarded.

The pereentage of metes at each position way epleudated for each
lock-size, mote-number subsample. the percentages being based on the
number of motes found at each position in velation fo the number of
motes in the entire subsample. This method of caliulating position
duta is similur to that used by Porter (43} but different from that em-
ployed by Afual (I}, Afzal and Trought (2), and Rea {£6). 'The
percentnge values presented by the last three investizators are basod
on the number of motes in relation to the total number of seeds and
motes occtirring at a certain position for any particular sauple.
‘LCrends could be shown equally well by values devived by either method.
Vavietal differences in the folal number of mwoles produced. hiaw-
ever, would influence the size of the percentage fignves if they are cal-
culated by the method used by Afzal (7). Mzal and Trought (2), and
Reu (£6). but would have no effect upon the results when enleulations
are made according to the method used in this study.

The subsamples were wot of equal size. but all samples considered
herein contuined at least LU0 motes, unless vtherwise indicated, Most
siimples contained several hundved. In o few instunces. espeeially in
the vase of large motes, it wits necessary to group varieties in order to
obtain 200-mote samples,

MOTE FYPES AND CLASSIFICATION

Tn this study the toerm “mote” is used o designate those structures
in seed cotton that ave derived from ovules but that show evidence of
arrested development and thus caunot be elassed as mature seeds.
‘These strucrures vary in size, and the different sizes for any one variety
form a graduated series beginning with tiny structures having fow or
no fibers and ending with other structures that differ little from
mature seeds (fig. 1), This range insize would suggest that the eheck-
g of development might sccur at various stages or perhaps at any
stagre in seed developent, beginning with the day of f‘h)\\'{:ring. The
facrors concerned ave wdoubtedly many.

There i+ no consistent or preet=e definition for motes in the literature
deabing with these strnetnres.  Motes have been described as “im-
matire seceds” (9, maboeried ovales™ 2, 1), and Saboeied seeds™ (75).
One of the dictionary definitions for 2 mote is an “undeveloped sced”
{49y, ~DTumature” implies some constderable degree of development
and could not Jogically be applied to the very smallest motes.  Since
ar ovitle miay be defined as o =voung seed”™ (70 p 261 and abortion
ag the “arrest of development of any organ”™ {(79). either “aborted
ovule” or ~ahoried seeld™ might be nsed to define u mote.  However.
“ahorred ovale’™ could wean chat the ovale itself on the duy of fower-
ing wax defective. and it is questionable whether the definition would
be appropriate for these very large motes that might e called im-
muatare seeds. “Undeveloped seed™ i< not entively satislactory, sinee
the definition does not imply the extreme range in size and degree of
developmenut wihiich ~moies" as the teri is nsed in this repert, exhibit,

OF the four definitions, “aborted weod™ i preforred. Tt ix true that
“ahorted seed™ might imply 2ome small degree of development of the
ovabe into a sewd, or at least fertilizationsmud thus there taight be some
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MOTE PYPES IN COTTON 7

objection to applying the definition to small motes formed from evules
that received no pollen tubes, Nevertheless, since, as was stuted pre-
viously, the arvesting of development, or abortion, of the youny seed
may occur probably at any siage during seed development beginning
with the day of flowering, all structures, regardless of size or causal
factors, resulting from those ovules, or young seeds, that fail to reach
maturity may be then appropriately called aborted seeds.

The nse of the term “mote” to designate an aborted seed, however,
is unfortunate because the term has also been applied by cetton ginners
and manvtacturers to smail bits of seed cont with attuched fbers
{1/, 19). The term, however, has been used to designate the aborted
structures in seed cotton too extensively in the literature to consider
discontinuance of its use in this sense. Tf the term “mote”™ when
applied to cotton is restricted to seed cotton and used as it is in this
discussion to include those structwres of ovular origin that show evi-
dences of urrested development, confusion will be avoided,

Porter (18) presented a clussifiention in which motes ave “elussified
aceording to the degree of maturity of the seeds as indiented by their
relutive sizes and thelr length of Iiné in comparison with the remainder
of those in the lock . . " (p.6). He mude five size clusses. The
author originally attempted » similar elssification, maling four
classes.  Buch classifications ave complicated by the fact that cotions
differ in seed size, length of fiber, nmount of fuzz, and density of fiber
population on theseed.  Moreover, the division of such a series as that
shiown in fiznre 1 into several small clusses mervely on the basis of size
differvnces is meaningless,  To miake a elassification useful and mean-
ingtul. the division lines between clusses should represent relations of
sone kind, such as perhaps cauvsal factors or cotton-quality rvelations.

In spite of the hmited knowledge concerning the precise reasons
why certain young seeds fail to mature, it is appuarent that at least
two or three rather peneral fauctors are responsible for mote forma-
tion. Some motes are very obviously due to insect injury, particu-
larly the injury enused by boll-sucking insects (70). Other motes
are probably due to attacks by micro-organisms. But there ure many
motes whose formation is more obscure, for they are found in bolls
apparently free from disease caused by micro-organisms and #from
inseet injury. theiv ccenrrence ancd abundance apparvently being due to
the action of genetic and environmental factors. Tt is this group
that is usuaily being considered when motes are discussed, and it is
with this group that the greater puet of this bulletin is concerned.

Tt ix possible to divide the motes whose formation is apparvently the
vesult of menetic and environmental influences inte two rather distinet
classes. the division being based for the most part on differences in
weneral appearance; the division also represents differences in the
types of small impertections produced and probably in causal factors
as well. These two classes are designated simply “small motes™ and
“large motes” (fig. 1).

The small motes include all those whose seed body has undergone
little enlargement and whose fibers ave short and give the general

suppearance of being thick-walled (not silky). The fibers appear to
be similar to thosze on mature seeds except thuat they are shorter, It is
of interest that the longest fibers on these small nmotes are not ueated
at the chaluzal end as are those on mture sceds. but on the micropylar
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half (fig. 1), This distribuation s to be expeeted, however, for 1he
little differentintion and development of seed-cont Gssue (hat does
oceur fakes place in the miceopylar portion.?

There is one particular type of small mote which, though uot ot
frequent oceureence, is distinetly different from the others.  Ihe
males of this particular type are located toward the outer surface of
the Jock (fig. 2); examination of unopened hoells shows that, unlike
motes of other Ly pes, they are not attached (o the placenta.  Moreover,
they differ fromother small motes oveurring in apprrently healthy

Fruver 20 Lock of eolton showing “disconneetod o, indienned by areow, < 1,

bolls i that their fibers are Drownish. For lack of o better (erm tiey
are ealled ~diseannectod motes,” bt they are classed herein with the
other small motes. Usuadly there s only one sucl mote inoa loek,
bin oceasionally Twe or more were Tounsh, 1T only one is present, it
aectpies the third posicion Trom the hase in (he wajority ol eases,

The very small size of the disconnveted motes scems to indiente (hat
their conneetion with the plavents was hroken very caely in holl devel-
opment, These atrocture might liave hecome moies even iF they al

SUTnpablishod Fntormation.
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remained attached to the plicenta: it is possible that they become
detnehed beenuse of the more rapid growth of the surrounding seeds.

The motes classifiod ag large have a larger seedlike body than do
the small ones (fig. 1), The fibers, too, are longer, and they wre usu-
ally thin-walled and thus have a silky appearance. The seed cont s
lighier in eolor than that of the small motes or of mature seeds and
can be casily erushed between the thumb and the forefinger. The
remuing of an embryo may ov may not be present®

As stated previously, motes are one of the sources of neps and seed-
cont fragments—ihase small imperfections that are so troublesome
to cotton-varn manufacturers. The simall imperfections arising from
lutge motes are, however, distinetly different from those arising from
s ll ones. Both mote elasses yield fragments that may persist into
the yarn. ap yearing there as undesirable speeks swhich lower the qual-
ity (771, The fragmients from lavge motes, however, present different
dyeing problems than do those from small motes. The fibers on the
former are lurgely thin-wulled and. theretore, would tend to dya
differently fromn the thick-walled fbers on fragmenis frow smull
motes { 7).

It is doubtful whether small motes play a part in nep formution,
Large motes, however. ave nndoubledly an important souree of nep-
forming libers (74, 2.2}, The fibers of nmuy of these motes e sulli-
ciently lTone to be ginned and these long. thin-walled fibers when
added to the link arve a potential source of neps (11, 12},

Te i true that the dividing line between large and small niotes is not
a clean-cut one and that mokes oceur that are Jillicudt to classity.
Howoever, the nmber of border-line cuses in any one simple is nsualfy
sl and to elassi by them with cither group would ovdinarily have no
wpprecialie effeet upeon the final percentages,

Any mote classifiention poses the additional problem of distingnish-
ing very large motes from malure seeds. Since there appear to be all
geadiiions i development of seed coats, fibers, and embryos, a sharp
dividing line s hupossible.  Nevertheless, it is necessary for analyti-
el prrposes that a basis be established for classifying a strueture
either as o large mote or s a mature seed.  In this study » scemingly
Bordes-line case was considered o lurge mote iF it possessed all three
of the following characteristies: Its fibers, though long, were silky or
thin-walledl: it sved coal was eaxily crushed and was lighter in color
than that of 2 vormal mature seed; amd its embryo gave evidence of
arvested dovelopment.  FF the structure in question possessed only une
or two of these chupaeteristies and appeared as a nsebure seed with
regard 10 the other one or two, it was considered a mature seed and not
i large mote.

[nsect injury and the factors concerning it were nof stdied in detail
though some general observations were made concerning injury due to
boll-sucking inseets (/3.7 Lt wasapparent that bolls could be attacked

f wendlos mande by Glidys P Wost, assistant botanist, Division of Cotion and
fhher Fiber Crops and Diseases, Hadeich, NoCL indicsie (hat sotie inrge moles
pssess go cmbezus, o Unpabli=hied fafendion.)

Papprecintion is expressed 1o B0 W, Dianam, Divigion of Cotton Insers 1n-
vestigatlons, Durenu of Enlomoelogy and Plant Quarnatine, Agricitural Re-
senreh Admipistention, Delin Brinel Bxpeerinient Siation, Stonevilie, Mi=s, for
wintbag ot the probabie imporiance of injury due {o bull-sucking inseels in
oty Tormniion,

hE HE T ] 2
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by these inserts at all stages of development, at least up to the age nt
which the boll wall begins to havden. A growth on the inside of the
earpel wall is formed at the point of puncture by the insect’s proboscis
(10) 3 and the mujority of mdtes close to these growths are undoubt-
edly formed ns a result of insect feeding, nlthough it is of course pos-
sibi‘e that motes due to other causes may by chance be loeated in the
same vicinity., The growths formed on the curpel wall are in most
cases so pronounced that they are still evident on the dried burs {fig.
3, L), und, when tocks are left in the bur, are of value in identifying
those motes which are probably fermed as a result of injury from boll-
sucking insects.

When very small bolls nre attacked usually nn entive lock, und fre-
quently Lhe entire botl, is affected. The motes formed nre sinall, und
i.llw fibers nre usually rather yellowish (fungnl or bacterinl infection?)
and have u silky appearance. These small insect-induced motes will
erdinarily offer no identitication problem in picked cofton, for in most
instanees the injured locks are not extracted from the bue.

When larger bolls are attacked by boll-sucking insects, in geneml
only one or twa seeds of & lock are injured.  There is usually somwe
slight discoloration of the fibers very close to if not direetly beneath
the growth on the carpel wall, indieating the place of insect punc-
tire (7). Aside from this, sometines very slight, discoloration,
these motes do not differ muervoscopienlly from motes of shuilar size
found in apparentiy healthy bells, Consequently, i picked cotton,
larse motes due to boll-sucking-insect injury cannot always be identi-
fied ns such,

It is possible thit some motes are formed as a result of infection
by micro-organisms,  Indecd, it ts possible that many motes, par-
tientarly the lirge ones in seemingly disease-free bolls, may be due to
1 disensed condition of the plant,

In some instanees large moles have been observed to be associnted
with o distorted, enlavged, and oceasionadly discolored condition of the
funiculus and placenta (fig. 3, € and D:compure D with £). It is
nol known to what this enliorgement is due. Tn this study, the motes
associaled with this distortion have not been considlered as comprising
i separate gronp, since they could not be recognized with certainty in
the picked-cotton saniples,

There nre associnted with nuny locks of cotton small mofelike bodies
which shoild be recognized as being distinet from frue wotes. These
purticular structures are similar {o the very smullest motes in that
each consists of u very small central body to wlich short libers are at-
fached. “They ditfer fron small motes in that they are not derived
from oviles bit fram rudbuentary vet somewhat ovulelike bodies. cach
of which is located just below and between the two basal ovales of o
earpel. These basal bodies and the talse motes to which they give vise
are ideseribed elsewhere (7.9},

The clagsilication of motes given herein i summnrized bhriefly as
follows: Motes of cotion may be divided on the basis of rather geu-
eral Ginsal factors into two main groups: (1) Toseet- and disense-in-
dueed motes (nbviously dine 1o insect injury aml disense caused by
micro-organisms) amnd (2} genviically and environmentally indneed
motes, This Buder is the gronp with which this report is pavticularly
concernec.  The group has been divided into two elasses (large motex
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Tasre 1.—Motes produced by 2 series for each of 16 varieties of cotton grown at 8 locations in 3 successive years*

Motes produced at indicated loeation and in indicated year

Location

Mote type and variety

i
Stone- % Marianna, Atk ! paion |ostill- College. Lub-

ville, '“‘{“'"“ 'Ruug.,e,}v.ator @tauon bock,
Tpland! Delta La.

Miss. Olda . Tex. Tex.

¥ . 1

Stnall motes? ! nt i Percent? Percent® Percent! Percent: Percent . Percent; Percent: Percent! Percent: Percent
Acala (Rogers) 12,2 10.1 - 10.1 P19, .51 11.8 ¢ 121 . 11.0
Arkansas 17 9. - 8.6 } 13. 7. 6 7.6
Cleveland (Wannamaker) 11. 10. P4,

2 10. 15.
Delfos (Missdel) 4 17.
Deltapine 11 11.
Dixie Triumph 759 __ . oo
Farm Relief 2
Half and Half
\Ie\wan Big Boll
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! Nuraber of observations on which mean values are based are as follows: Varieties, 48; loeations, 96; years, 256; variclics at dxﬂ'ercnt
lo(.utmm G6; varieties i different years, 16." Onc observation is the percentage-of either small or Llrge motes in a 1 OOO-SLed sample.

2 L(,ub(, significant difference Between—
Small moles Tayge moles

G-percent 1-percent S-pereent I-percent
: legel level devel lecel
Variety means 0. 58 0.76 0. 25 0.33
Loecation means . 4% . 54 .18 .23
Year means .25 .33 .11 .14
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and small motes), the division being based principally on size and
general appearance, but to a certain extent also on the characteristics
of the small imperfections to which they may give rise,

VARIATION IN OCCURRENCE OF MOTES
VartaTion Wity VarieTy

Varieties differ strikingly in their tendencies to form motes (tables
1 and 2). For the 16 varieties grown at 8 locations for 3 snceessive
years, the average values representing small-mote formation ranged
from 7.7 to 14.6 pereent. A difference of only 0.76 percent is vequired
for significance at the 1-percent level, which means that Deltapine 11
and Mexican Big Boll produced significantly fewer small motes than
10 of the other vavieties and that Halt and Malf produced significantly
more than all the othevs.

Tanne 2.—Farinnce analysis of the perceniages of motex in 767 sam plos
of 1,000 seeds each vepresenting & sevies for each of 16 varieties of
cotéon grow at 8 locwtions in J succedsive years

Bean square for—

DE].'.TCES of |-

freedom Small Large
motes motes

Source of variation

Yariclies . o c i i e ciimamamaaa 175. 21%% | 16, 32%*
Toeations_ o o o o i immCimaan 404, GS** | 58, 11**
N OBIS o e et o e e e mamimammm————— 137. 28%* | 73. 01*=*
Blocks within lovations 2. 82 . 87
Varicties X locations 5. 23%* , T4*¥
Varicties X VOATS . oo Cveim o crcmm o 3, yy=* . Dh**
Locations X years 128. 364+ . B3L#
Blocks within loeations X years 2. 56 . 00*
Years X loeations X varicties 2. 81% . To¥*
2,05 .39

| 1. 07 | 2. 07

*Fignificant at the d-pereent, level.

#4Gjrnificant at the l-pereent level

iTn 1 instance, replivates were composiled, thus reducing degrees of freedom
From 77 ta 766,  In order to facilitate analysis and make cqual numbers of ob-
servations, the pereentage figure of the composited sample was assigned to the 2
replications.

These 16 varieties produced fewer lurge than small motes. ‘The
percentage values representing large-mote formation vanged from 2.1
percent for Stoneville 5 to 3.8 percent for Mexicun Big Boll and Farm
Relief 2. A difference of 0.33 percent is required for significance at the
1-percent level. Thus Stoneville 5 produced signilicantly fewer large
motes than 12 of the other varieties and Mexican Big Boll and Farm
Relief 2 signifienntly more than 12 of them {table 1). Under certain
conditions it would be desirable to include the lavge motes due to insect
injury, for these are just as important as the genetically and environ-
mentally induced ones from the standpoint of the production of small
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imperfections in yarn, If motes presumed to have resulted from boll-
sncking-insect injury are included, the pervcentage values for lurge
motes are raised to 3.6 pereent for Stoneville 5, 5.9 percent for Mexican
Big Bell, and 6.2 percent for Farm Relief 2.

Rmong these varietics the production of one type of mote wns not
found to be consistently reluted to the production of the other type
(table 1). TFor example, both Acala (Rogers) and Wilds 5 tended to
produce relatively large numbers of both large and small motes. On
the othor hand, Half and Half produced a relatively large number of
small motes but comparatively few large ounes, while in the case of
Mexican Big Boll the sitnation was just the reverse.

The importauce of vuriety in mote formation is further shown by the
disconnected motes. These peculiar small motes were found to oceur
with el grenter frequency in certuin varieties than in ofhers
(table 3).

Tasre 3—isconnected motes produced by varieties of cotton grown
at 4 locations in 1937

Disconnected motes pro-
duced at indicated loeation
Variety
Btoneville, | Statesville,
Aligs, L N. C.2
Percent Percent

Acala (Ropers) oo oo meman 1,17 1.
Aenlu (Siick-Seeded)., . OB |
Arkansas L7 e eeoee .05 . 03
Cleveland {Wannamaker) .. oo 07 .23
Cook 912 e .08 11
Delfos (Missdel) 4o, oo .03 .04
Deltapine 11 . oo .05 .13
Dixie Triumph 7590 __ . 06 .13
Farm Relief 2 __ ... .02 . L
ITalf and Half . oo .48 .63
Mexican Big Boll ..o . ... .44 .32
Qualln e . 68 L1
Rowden 402088 L oo .23 . 66
Startex 639 L el ___ .18 . 87
Stoneville 5. . L. oo dedmmmemmmoo- .25 .26
Trivmph (Oklahomna) B o . . 00 .18
Wil B e o e e imcicmmaans .02 .12

L Speeial-planting samples, set I; cach value is hased on variety samples rang-
ing in gize from L1574 seeds (4113 Bolls) te 23,020 sceds (G637 balls).

* Regional variety samples; each velue is based on samples ranging in size from
12,935 to 14,813 seceds (1,000 locks).

There was a highly significant tendency for the varieties to exhibit
a differentinl response to the effect of factors varying with both loca-
tion and year of growth (table 2), Nevertheless, no matter where ov
when the cottons were grown. the varieties tended to retain about the
same relation to one another with regard to the relative number of
motes of each type prodiced (tables 1 and 2).

That vavieties ditfer in their mote-forniing tendencies was observed
by Afzal (7). Afzal und Tronght (2), Porier (75}, and Rea (717).
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It is not fo be expected that the mote percentnge figures presented by
these investizators would be comparable with those presented in this
study, since the vurieties used and the environments under which they
make their experiments were different. However, in some instances
these values appear on the whole to be rather high. A purtial ex-
planation may be that they probably are based o all the motes (lnrge,
sinall, insect-induced. and disease-induced) present in w sumple, -
cluding undoubtedly the basaily loeated false moves, These probable
sources of discrepancy should be borne in mind when the results of
Adzaly Afzal and Trought, Porter; and Rea are being discussed,

VaktatioNy Wit EXVIRONMENT

The importunce of envirommental factors in mote formation was
shown by the variation in the velative number of motes formed by
16 varieties when grown at § different locations (locational cffeets)
and in 3 different years (seasonal effects, which would be meteoro-
logical in natuve). Highly significant differences were found in the
mote content of samples representing different locations and different
years (tables 2 and 4). In fact the amount of variance in the data
attributable to environmental factors was greater than thar at-
tributable to vavietal ones.  For the data us a whole, locational effects
were much more important than seasonal ones in their influence upon
the formation of small motes, while in the case of large motes seasonal
effects exceeded in importance those associated with place of growth.

The impoertance of seasonal factors is further shown by the differ-
ences from vear to vear at the same location. Tn the ease of Targe
motes there 1s no tendency for location rank ro be the smne from year
to year. In the cuse of =mall motes. however, seasonal factors are
appatrently not so effective for there is some slight tendency (siguifi-
cant at the 3-pereent level) for location rank to be about the same fromn
year to year. For example. Stillwater, Okla.. ranked highest in small-
tmote production in all 3 years, while Baton Rouge, La., ranked lowest.
Stoneville, Miss., tended to be above the wverage. Other locations
such as Flovence. 8. C.. were very inconsistent {table 4).

The results of the analysis give definite indications that at least
some of the factors responsible for the formation of smull motes are
different from those responsible for the formation of large ones; it
may be concluded that variety is a greater factor in small-niote than
in farge-mote formation and that sensonal factors are of greater 1m-
portunce in the formation of large than small motes.

Since the results of the analysis point so clearly to the importance
of seasonal Factors in mote fornation, an atfempt was made to veiate
the vearly differences in motes formed at each loeation to rainfall
and temperature differonces.  The Targe number of motes produced
at Stillwater, Okla.. in 1936 could be atiributed to the extreme dronght
of that year, but. consistent relations with rainfall or temperature
at other lecations could not be demonstrated. It is true, however.
thar the differences between vears at any one location in the percentages
of motes formad were not very larre. vet some were lavge cnongh to
be considered statistically significant.  The failure to establish con-
sistont relations for these differences may result from w fuilure to con-
sider some factors other than rainfull and temperature or from in-
correct interpretation or use of the data available




MOTE "PYPES IN COTTON 17

Tanswk 4—Uotes produced at § locationy b 2 series of each of 16
varieties of cotton grown in 3 successive years®

Motes produced in
indieated year
Mote type and loeation

1935 | 1036 1 1937
!

Small motes: " Percent | Percenti Percent| Percend
Florence, 3, G 7.5 B2 X 8,
Stoneville, Miss____.. ... . . 1.8 , 10.
Marianna, Ark. (upiand)._. . } 4,
Marianna, Ark. (delia) : A
Baton Rouge, I ! X 7.
Stillwater, Okla.._ ... _ | ! : 14
Collegs Station, Tex. .o ... .. ! 9.
Lubboek, Texon. vinae cammame = ! &

9.

W m oD =i
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| ool
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T.arge motes:
Florenee, 8. Coe vl — o o0
Stoveville, Miss___. .. .. . .. ..
Madanna, Ark, (upland) . L ...
Marianna, Ack. {delta)_. . ...
Batoen Rouge, La.. . ... ... . ..
Stillwater, Okla. . ... . .. .o ...
College Station, Tex . ... _.
Lubboek, Tex_ . .o o .. ...

4
4
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' Number of ohbservations on which mean values are based are as follows:
Loeations, 06: vears, 256; locations in different, years, 32, One observation is the
percentage of either small or large moles in a 1,000-s¢ed sanple.

Sintl mides Lurpe inolex
“sepercer? 1-pereent Gopercent | I-percent
? Least signineant ditference between—  ferel fezel ferel ferel
YeAr INCARNS. & . e imee emmnne O 2 0. 33 0.11 - 014
Location meuns .41 . 54 .18 .23

Further evidence as to the effect of meteorologieal factors on mote
formation was obtained from «u study of the differences in the per-
centaye of motes in the seed cotton of bolls from successive days of
flowering as shown by varieties grown at Stoneville, Miss., in 1937
and 1989 {specinl-planting samples. set II).  An attempt was made
to relate mote-percentage ditferences to daily fluctuations in humidity,
eainfall, and temperature.  Each year a record was kept of the time
and amount, in general terms, of the rxin that fell on the plot where
the cotton varieties were growing. Data on the exact amounts of
precipitation were Erom the United States Weather Burean records.
Tn n few instances the showers that fell on the cotton plot were of
very limited extent and so were not included in the record for the
Stoneville station. Temperature and humidity data are for Green-
ville, Miss., which is very close to Stoneville, Miss.. and are nlso taken
fromn the United Stwtes Weather Burean records.  Temperatuve in-
formation for the Stoneville station was available only for 1939 since

[ TRET LR
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this record corresponded very closely to the Greenville record, the
conclitions at the Jatter were used for both years,

Considerable variation in the percentage of moles, particulaely small
ones, was founcl in bolls representing the daily sequence of blooms { figs.
4 aud 5).  ‘There are, however, in ench year certain peaks, trends, or
periods which are fairly consistent for all vavieties. Some of the
peaks cotucide with days on which there was raiufall and othees with
iiys or periods of exceedingly high tanperature,

It is veagsonnbly cevtain that vain during the tinie of pollination, and
even that falling shortly thercaiter, uffects the muuber of ovules re-
ceiving pollen tubes by interfering either with pollen deposition on
the stigma or with pollen-tube growth. The ovules failing to receive
pollen tubes wonld develop inte small motes. Under ovdinary condi-
tions at Stoneville, Miss., the stignintic surface is recoptive nnd the
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OATE OF FLOWERING

Fraurre b Percentuges of stoadl motes in seod eotton producied Trom snceessive
Uays of lowering Far the menn sod 2 extremes of G varlories geown ot Sroneville,
Miss., in 1037, together with (he maxinnng daily iemperatures (for Greenyille,
Miss ), Eact varictal abservation based on siauples ronging in gize from 5 to
1 bols except Lhat indivatod by O, which eontained only -+ bells,  No wmeans
were comptied for August 5, Fur seveval varieiies did not yield snmples of
di least S bolls. Baxs o which rain fell between 82100 o, o and 5:00 p. .
CELY. The time amd amenot e g follows ;

Amaint

Inute: Time {inpk)

July s .. 112 012
Juiy 2, R JH = Nin
July 2 1245 it
July - . MAN B Lo
Tnly 2oL - Sf-12 00 LA
Ao ) R . L Rz o il
A D . O - DN 1080

-+, Lain of shoet doeation, 4 b Ratin of <l dhvesion wned in mited seens
o stativn record,
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unthers are open from about 9 a. m. to 12 m., but artificial pollina-
tions in the early afterncon following a rainy or cold morning with
poilen from bagged flowers ave usually successtul.”® The hours betwoeen
S a. m. and 3 p. ni. were set a$ the extreme limits of the time during
vhich it was thought rainfall might do material damage to pollen
deposition nnd tube development. It is true that there are inconsisten-
cies in the data when the varieties are considered separately, but, in
general und especially when the means for all varvieties are consid-
ered, the bolls for days on which considerable rain fell before noon had
relatively more small motes than bolls for the days immediately pre-
ceding and immedintely following (figs. 4 and 5). The rain on some
of the days upparently came too late in the day or was too light to
interfere seriously with pollen-tube development. The rains of August

a
23

MAXIMUM TEMPERATURE I*F)

‘Iltxx\liilill
T #e— g REON OF & VARIETIES

| == ——s HALF AND HaLF

Com——ee CLEVELAND{WAN NG MAK E)

PERCENTAGE OF 5MALL MOTES

: 1l | !
: 2R v ialenw ] ]
ol 28 : plraji® |
4 6 ®© 10 12 13 16 8 20 22 24 26 28 311 3 5 7
JuLY / — AUGUST =

BATE OF FLOWERING

Frovey a—Pereenmges of 2mall wotes in scoed cotton precduced frem suecessive
days of Hinwerlng for the wean mud 2 eXtremes o8 § varietios grown ol Sioneville,
Mizs., In 1939, together with 1he mavimuam daily temperninges { for Greenville,
Miss.}. BFach vovieral observation bused at samples vanging in size from 5
10 112 Lolls except that indicared by 2. which contnined onty # botls,  No meuns
were cortpited for doaxs after AneUst 249, for T oor more of che vavieties 0id
el yield samples of o) Jeust 5 Lol Days on which rain fell belween 5100
w,on and St 00 poiss LRy The e and mmoune ave as follows;

Tricunt

ks Tiue Pinedny
dnty 12061 2 (H) 23 M0 2 () 23
July Piso-1d: o0 i - LA
July & SInO=t 0y 19004 =3
duly S 50-10 R 2ouE S 00 .61
July @ - 11 20-1: (-4
July 27 e e 2 bk 0+ 4
RN LA e memmm S:00-11 40 .b1

a0 of <ot duration, -0, Boie of shorp daesiion opd b Bmioed aeeas
o Atttion record,

*Ohservations by LW, Neely, genelici=l, fermpely of the Divigion of Cotton
mnl Othier Flbee Crap= andg Dseasos,
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3, 1937, and Angust 3, 1939, not only came during the critical period
but were also anﬂluentl\ hmw to have n marked influence on the
number of bolls set. For the first dute u total of 13 bolls was set as
comp ared with 1892 for August +and 233 for Xugust 6. For August 3,

i lLolls were set us Lomp.m.d with 50 for ﬂtu,t:ust 2 and 48 for
Augubt 4

For the crop asa whole, it is probable that a-large percentage of stwll
motes in bolls from rainy-day blooms is of relatively Hittle importunce,
The xmount of shedding for'diys an which a heavy rin oceurs duri ing
the forenoon would usu.illy be ¢ extensive that a large mote prwduction
for the relatively fow bolis matured would have Tittle influence on the
total mote content of the entire crop.

The temperature of the day on which @ lower blovms appears to
have u very pronounced effeet on the relative number of ovules which
will form motes. Tn 197 there were four very definite periods several
cliys in lengtho during each of which thers was an incrense in maximum
daily tem])maluto the peale of which was followed by a general de-
crease (July Fl=21. July 21-29, July 29-August 5, and Au'rlht p-11;
fig. 4). 1£ (he bolls (hat clmulupetl from Howers that bloomed on
rainy days are left out of constderntion, those thar corvespond to the
sequence “of diys in each period tend to show an inerease or a decrense
in small-mote formation following in general the temperature trend.

In 1929 ihere were only twa clearly defined perinds in which there
wits g rather pradual increase in maximom daily tomperature for a
Few days. the peak then being followed by a decline (July 4=10 auid
July 10=20, e, 5)0 11 the rany days are not considered the varieties
show a trend in small-mote production eoreesponding in general to
the tempernbire trend during these two periods.

It is probuble that the maximm daily temperafures have a much
greater influence on the percentage of small motes in a crop of ¢otion
than does rain which falls dring the hanrs when pollination ordi-
narily wonld rake place. for high temperstires alone, at feast for the
particilar cotion vaviefles grown at Stoneville, Miss., in 1937 and
138, were not found to be associafed with extensive boll shedding.

It was not demonstrated that the velative hamidity of 1he atnios-
phere on rain-free days was o factor in the formation of small motes,

The formation of large nunes did not appear 1o be related Lo condi-
Fons prevailing on the day of flowering.  This, of conrse. would be
expeetid, sinee the degree of developiment attained by these structuves
would indieate that their formation was due o e effect of factors
eperating a fter considerable seed development had taken place.

Darn from the special-planting samples. set LI, were further exam-
ined to sseertain whether a seasonsl (rend 0 mote formation could
be established,  No consistent differences were eobserved in the spali-
mote content of holls representing early. middle, and late parts of the
blonming period. In 1957 there was o slight tendencey for the holls
from early and late hlooms ta show more small motes than those From
the midsexson blooms, Ne such tendeney was shown in 1939, Some
fendenyy was shown for large motes not doe o insect injury to he
produced in increasing ninnhers as the season progressed. There wore
ineonsisieneies, however, the bolls from early Blooms of a few of the
varicties producing relatively more large motes than bolis from
mid=ep=on blooms,
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In considering & seasomal trend in the production of large motes
the possible inclusion of those due to insect iujury must be tuken into
censideration. Af Stoneville, Miss.. it wus observed that in 1937 and
1939 the damage due to botl-sucking insects became very evident at
about the beginning of the lust third of the flowering period and in-
creased as the season progressed. If motes fornted as a result of this
injury are included in a mote count, the increase in large-mote forma-
tion toward the end of the season beconies very pronounced.

Other investigntors have recognized the great influenee of environ-
mental factors on mote formation or the setting of seed. Their studies
bave been coneerned in the main with variation from year to year or
throughout a given year (different pickings) for varieties grown at
the saine loention.

Yeur-to-year variatious were demonstrated. sometimes to a very
marked degree, by Afzal (1), Afzal and Trought (2), Kearney {mean
percentage of ovules fertilized per boll for Pima cotton (8)), Porter
{13} and Ren ¢17).

Varialions in the mote content of different pickings have alse been
observed. Porter {43) found for 2 oni of 3 yeurs an over-all tendency
for mote produetion to incrense from early to Inle pickings and the
reverse condition in the third yeur. The differences between pickings
were very small, however. Moveover, the varieties did not behave con-
gistently.  Afzal and Trought (2). working with Punjab-American
cotton, found for three varieties grown in 2 years a marked and con-
sistent tendency for mote formaiion to decrense from early to late
pickings. A stmilar trend, though based on bleoming period, was
shown by Eaton (3) for Xeals and Pima cottons.  Afzal (1), working
on Punjab-Desi cottons eollected in five pickings, found a greater
number of motes in both early and late pickings than in the midseason
OIS,

It must he borne in inind that the observations of Porter (/5) were
undoubtediy based on the oceurrence of both large and small motes
and it is very likely that those of Ren (7Y, Mzl (7), and Afzal and
Trougiet () were also.  Consequently the variations in mote content
of bolls from different portions of the blooming period reported by
these nvestigmtors are not stricely comparable with these deseribed
herein for large wid small motes taken separately.  Nevertheless, a
compurizon of the results of all investigators would warrant the eon-
clusion that slihough there may be an inherent tendency for mid-
reazon blovins to produce bolls with fewer motes than these of early or
late blooms, such a trend is very likely 10 be modified. probably by the
wmeteorological conditions prevailing during the periods of flowering
and boll developmens.

YanrtaTioy Witu Positioy v Lock

It was thought that the importance of the cffect of position in the
loek wpon moie formation could best be established by considering
~epurately locks of different sizes and more content.  Previous investi-
itors bud made no sueh groupings.

For the sake of clartty it should be vestaied here that for this study
the values representing the di~iribution of motes throughont the Yocks
are based on the sumber of motes ocenrring at each of the different
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positions in relation to the total number of motes found in the lock-size
sample,

Mote positions in the lock were determined for all cotton studied
except the spinning test series and five of the varieties included i the
speciul-planting sumnles, set 1. n presenting graphically the infor-
mation devived from this study it was necessary to select those varie-
ties that were either most representutive or that illustrated the varia-
bility encountered and frony which samples of adequate size (at least
100 motes) bl been obtained,

The dals representing the velative number of meotes found at the
different positions throughout a lock for the different subsamples are
not entirely consistent.  Nevertheless, they do show certain geneval
trends indicating that whether a given ovale will develop into a mature
seed depends 1o a considernble degree upon the pesition it oceuples on
the ptacenta and the number of ovules in the carpel.

Locks with only one snll mote showed on the whole a generai
tendleney for the mote percentages for the middle positions to be
smaller than these for the basal and tip positions (fig. 6). For most
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ar Bronevitio, Miss, it VST (speckal-planting snonples, set 1) 3 AL oedad Tor 3 foen-
tions, Mgesvilio, X, (., Brton Bouge, Do, and Lobbock, Tex,, VET rogiosind
varkety snimpios ), Number of otes in citel lock-size sonple raaged from 103 to
913, with 62 prreent of the semplis contaiging 20 or more mates. Pereentage
ailpes for the dilferend positions are hoxed on 1he smeher of motes seenrring
at eweh pusition in velatio (o total nnnber of medes in the sample. Bogmenee
of bars Indivetes positions froim apex o base.
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of the varieties studied the percentage of motes at the tip and basal
positions were about the same or the basal one was somewhat the larger.
A few varieties, however, notably among tisemn being Delfos 4 and
Stoneville 5, showed some tendency for the highest percentage of
motes to occur af tip positions (fig. 7).

However, there are indications that the basally located ovules ave
under certain conditions much less upt to mature into sceds than the
ovules at other positions. As the size of the lock incrensed, the per-
centage of motes at the busal positions ns compared with tip positions

7-0VULE 8-CVULE S-QVULE
LOCKS LOCKS LOCKS

CELFDS (MISSDEL) 4

VARIETY
POSITION IN LOGCK

STONEVILLE S

0 10 20 30 ab 0 10 20 30 30
PERCENTAGE OF MOTES

Fisvere T.—Distribution of sall motes ihat oceurred 1 Lo @ lock in 7-, 8-, nmt 8-
ovule focks of Teifos 4 and Stoneville 5 as shown by 13 lock-size swples,  A-£)
Stoneville-grown smnples @ A, Bpecial-planting samples, set [ 8, spevial-planting
samples, ser TL, 13T ¢ specinl-ploating samples, set [T, 163 D, Tofal for 3
Iogaticns, Statesvilie, No O, Baton Ronge, La,, suul Bubbock, Tex,, BT (re-
iononl varfety snples), Nomber of motes in cochl Jock-size sntuple rangedd
from 140 to 1,141, DPereentage values for the different positions are bnsel on
the nutnber of motes occurring ab epcl pogition in relition to telal nwnber
of motes in 1he sampe,  Saquence of bars indieates pesitions frow apex to bise,

also tended to incrense (fig. 6). Apparently the chances that the basal
ovules will mature into seeds become less as the number of ovules in
the carpel becomes Inrger.

Furthermore, us the number of motes formed per lock inereased from
one to two and so forth, the additional motes tended to occupy the
basal positions rather than to follow the general patterns shown when
only one mote per lock was formed (fig. 8).

Some variettes showed an exceptionally kigh percentage of smull
motes at the thivd position from the Lase, that is, the filth position in
n seven-ovule lock, the sixth in an eight-ovule lock. and so forth (fig. 6).
These high percentages are due in a very lavge measure fu the occur-
rence of “disconnected motes.”  As was pointed out on page 8, al-
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though these motes huve been observed to oceur at all positions, they
are most frequently located at the thied pusition from the base
{table 5).

Large motes not due to insect injury may oceur at any position in
the lock, but they tended fo be concentrated at the tip and \m,sul posi-
tions. This was true regardless of the size of the lock or the umunber
of lnrge motes present (fig. 9). No striking vavietal differences in
distribution were observed, exeept in one set of Mexicun Big Boll

T=-OVULE 8-0VULE 9=0VULE 10=-0VULE
LOGCKS LOCKS LOCKS LOCKS

SAMPLE MOTES
PER \ 1 |
LOCK
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POSITION IN LOGCK
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Fraver S—Distribtition of small motes that ocenrred 1, 2, 3, wd 4 to a lock in
Too Sy nmnd J-ovule docks as shown By 81 Tock-size, mote-tsnher sanples:
A, Total of 12 varieties grown at Stogeville, Miss, UBT (special-planting san-
Mes, set 1) B, fotal of 16 varieties grown a3 loentions, Statesville, N. ¢,
Lnton Runge, Lo, nnd Lohboek, "Tex,, 1937 (regloua] variety samples),  Non-
ber HE motes in enel loek-gize sonple rangel from 152 1o 90,1452, with 55 prereent
of the samples containtugr LG or move motes,  Pereeutage vites Gore the Qiffer-
el positions are based en the pumber of motes ocemrring at each position In
relntion te the woial nmgber of moles in the sample, Sequence of bars indicstes
positions from apex i biave,

20 30

samples.  In this lot of swples fhe Torge miotes oceurred in much
greater manbers at tip rather than at husail positions,

The fact that motes tend to be more nunierous at certain positions
than at others hasg heen obrerved by other investigators.  Porter (15)
and Rea (76) reported a tendeney Tor the nmubier of motes formel at
the different positions in a lock to increase from tip to base. The
observations of Afzal (7) and Mfzal and Trought (2) are more in
line with those presented i this report, numely, that there are ~uime-
what lower percentages for the middie thun for the basal positions
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and that in eertain sumples the tip ovules may form motes about as
frequently as do the busa) enes and in fact in sume instances with
renter Trequeney.
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'Iuml of 32 vnvietles grown ae Stoucevitle, Miss, 187 {specinl- pluulmg
s::mplv::, seb By 8, teinl of B vaviotios grown al 3 Iu{:lliilms, Statesville, N, C,,
Pates ouge, Lo, and Lubboek, (Pex,, BT (rogionnd vaviety samples), Nune-
ber of motes i vach sonple eanged Cron 115 40 547 Percentuge vialues foe
the dilerent positions are based on ibe number of motes oceurving nf enely
postiion in relation fo tetnd number of otes in the smnple,  Sequenee of bavs
Indientes pusitions from ppex 10 base.

Tanr Nt vibution of disconnected motes in7-, 8-, 9-, and 10-oeule
locks in which only 1 ek mote occurved for the total of $ series for
cuch of 16 parictics of cottan growi gt 2 locations in 19471

Distvibution of dizeonneeiod
motes in loeks of indiented size
Position in lock

7-ovule S-ocvule f-ovule 10-ovule
' :

| O —

Prereend
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O OHRSTOO D
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t I.m ks examined lut-liml 51.200.  Total mimhnr of (h«(-mmo{'i(‘d motes for
neh sfge of Juck was as follows: 7-ovule locke, 17 mwles; S-ovule loeks, 267 motes;
G-ovule loeks, 318 mutes; nnd 10-ovaly locks, 197 motes,
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These observations of Afzal (1), Afzal wnd Tronght (2), Porter
(15}, and Ren (/7€) are not strictly comparuble with those presented
herein for the procedures followed by these four investigators in
obtaining and presenting their position data arve very diffevent from
those employed by the author. They did not classity the locks as
to size or as to the number of motes they possessed. They did not
consider mote types separately and undoubtedly ineluded in some
instances the basally locuted false motes (73).  Moreover, Rea prouped
torether cach pair of seeds down the lock after considering the apical
seed separately.

These differences in teehnique could account in some micasure for
the lack of agreement between the position Jata presentecd herein and
that of Porter (78) and Rea (7¢). but the ;_"L’IIE‘]'H]I agreement with the
results of Afzal (7)) and Afzal and Trought {(2) is then somewhat
difficult to ex[lﬂ:lin. When locks with ditferent nmumbers of seeds are
grouped with bases coinciding s apparently done by Afzal {7), Afaal
and Tronght (2), and Porter (75) and with tips coincidive as ap-
pavently done by Ren (/6) the mote percentages for the different
yositions wounld not be comparable with those tor T-, 8-, 9-, and 10-ovule
ocks taken separately.  Kailure to consider lnrge and small motes sep-
arately would probably have no mavked effect on the duta beeanse of
the general similarity in distribution patterns,  Grouping of all locks,
however, regardless of the number of motes in the lock would result
in basal posifions having the highest mote percentages, for it, hns been
shown that with an inerense in the number of motes per lock there is
an increase in the pereentage of motes located at the basal positions
(fig. 8). The inclusion of false snotes would result in a dispropor-
tionately lurge mote percentage fur the basal position, especially for
a variety which produced false motes in considerable numbers, and
undotibtedly nccounts for the lurgre number of motes which Porter (15)
veported as ocourring at this position,

Variamox Wit Lock Size

In the study of varintion with lock size only small motes were con-
sidered, since too few lurge motes were produced to forn samples of
adequate gize,

Two different kinds of duta were used to compare the mote-forming
tendencies of locks of different sizes: (1) The percentages of motes
aud (2} the percentages of locks with no motes. Unfortnnately the
lock-size sumples for each vaviety studied were not of equal size.
Mote-pereentage data bused on such samples adinittedly ave of doubt-
ful value. Not only are the lock-size samples of unequal size, but
the differences in number of seeds per lock introduces w factor which
renders the mote-percentrgre values obtained somewhat diflicult to
interpret.  For example: 50 percent motes represents 4 motes in the
ease of an S-ovule lock, but 5 miotes in the ease of a 1t-ovule lock; or
1 mote in a lock equals 113 percent motes for a T-ovule Tock but 10
percent motes for a 10-ovule lock, Notwithstanding theze diflieulties
presented by the lock-size samples. it was thought that the data derived
from them might be of such a nature that there would be no question
as to theiv proper interpretation.

The percentages of locks with no motes, on the other hand. are not
entively satisfactory data, since they are not bused on the actual nnm-
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ber of motes present and thus do not give complete information re-
gurding the mote-forming tendencies cf u purticular sample,

The percentages of motes in 7-, 8-, 9-, and 19-ovule locks were cul-
culated for only a portion of the special-planting swmaples and the
1937 regionn] variety samples. TI'he percentages of 7-, 8-, 8-, nnd 10-
evule locks with no small motes were ealeuluted for these same selected
snmples,

The mote-pereentage data were very unsatisfactory. The special-
planting snmnples showed no consistent relation between lock size and
production of snmll motes, The regional variely samples, however,
showed u eather vonsistent tendency for the production of small notes
(o inerease with an incrense in the number of oviles per lock (table
G). "There is no obvious explonation for this discrepaney between the
two sets of data. It is pussible, however, that the vegional variety
sumples, beeause they contained relatively fow motes were eapable of
bringing out » trend which the speeial-planting samples, beeause they
contuined more motes, could not dewmonstrate.

Duta representing the percentages of locks with no small motes were
very consistent, showing, with but few exceptions, » decreuse in the
percentages of locks with no small motes as the site of the lock in-
vrensed (table 7).

In spite of the Tack of vonsistency and even questionable value of
the mote-percentage data, the very great consistency of the data vep-
resenting the percentage of locks with no motes would justify the
eoncluston that as the munber of the ovules in a carpel increases, the
greater is the possibility that one or more of them will fail to vipen
tnto mature seeds.

Lanny 6—Nmall motes produced in the 7-, 8-, 9-, and 10-0vule locks of
hoarietics grown at 2 locations in 19371

Motes present in locks of
. intdlieated size
Location and variety

T-uvule | B-ovule| 9-ovule | 10-ovule
Statesville, N, C. Peccent| Percent | Percent| Percent
Acal (Rogersy o oo .. 7.1 3.0 88 | __.
Lreliapine 1 .. 3.9 3.5 [ 3
Half and Half oo 6.7 71 88
Mexiean Big Boll oo oo ___ 4.9 4.0 48 |ommamans
Lubbock, Tex.:
Avaln (Rogers) . o ooe L 7.1 88| 10.8 | .o
Deltapine 11, ... 3.9 4,5 O [
Hall and Wall o e ao_ 6.5 . & 7.5 10. 2
Mexienn Big Bell .o _._._ 4. 8 5. 4 6.2 | ..

1 Iiach value is based on a lock-size snuple with ot least 1,000 seeds except that
for the 10-ovule locks of Malf and Half at Statesville, N, C., which contained
only 360 seeds.  Total number of locks exrmined for esch variety at ench looa-
tion, 1,600 (100 locks for 4- and 5-lock bolis of 8 replications) ; lock-size samples
ronged from 149 to 956 loeks cach.
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Tavie 7.—7-, 8-, 9-, and 10-ovule locks with ne small motes, produced
by wvarieties of cotton grown at 8 locations in 19371

Loeks of indieated size with neo
small motes

Location and variety

7-ovuie! B-ovuie 9-0\-ulci10-0\'ule
Btoneville, Migs,: ® ' Percent| Pereent | Pereent | Percont
Acaln (Rogers) . _________... 46. 1 427 | 389 ... _.__
Acala (Slick-Seeded) __ . ____._____.. P o465 831 e84 f_____._
Arvkansas 17 L Lo .. 53. 4 5006 | 447 ... __
Cloveland (Wannamaker) .. . ____. 50,8 | 490.4 46,6 ... ___
Cook 912 . . ... 66 3 52. 8 50. 4 47. 4
Delfos (Missdel} 4. _. . . __.__.__. 49. 61 458 | 508 | ._____
Deltupine 31 oo ..o ... 66. 5 64, 6 62,3 [, oo __
Dixie Vriusnph 759 64, ! 63.8| 607 |ooeenoon
Farm Rebiel 2. o o oeas | a1 0 47. 9 45 8 (.- . ...
Half gnd Fali .. __ .. .. . ___ 41. 8 40, 8 38 2 33. 0
Mexicas Big Bollo __ .. ___________._ 728 | 578 GLG |...__._._
Qualln. ... .. 48. 5| 485 1.7
Rowden 40-2088_ .. . __ ... __._. G. 0| HKTL.6| BB . _...____
Startex 600 . . ___._ - _______. wonea--| B0 5 52, 8 46, 6
Stoneville 5. ... 58.5 | 852 507 | ._...__
Trinmph (Oklahomn) 44, _ . _________ GG 1| &84 | 561 [ .. _
Wilds 5, e 43. 1 43, 2 426 1 ____
Siatesvilie, N, €2 3
Aeala (Regers) - ... _____.__. GL6 ! BL3 | 41| ..
Deltapine 11— __ . _________ T8 7956 65.5 |c_..._..
Helfand Hall____ ... L __ .} 60, 4 52. 0 4061
Mexiean Big Boll____ . _____ 0.5 720 654\ _._____
Lubboek, Tex.: 2
Acale (Rogersyuu .o 60.2| 488 B30.8 |.____.__
Delbapine 33 _ ... ____ 76.8 | 70.7| 541 |._______
Halfand Falf________ . ._____.. 64, 4 59, 2 63. 7 41. 7
Mexican Big Boll.________._ . ____ 71.2F 652 5561 _.__...

! Bach value is based on san ples of at least 100 loeks, Tofal number of locks
examined for cach variety ranged from 1,441 to 2,728,

? Specisl-planting samples, seb I

¢ Reglonal variety samplos,

Variation Wera Nuaeer or Locks Per Born

The mote-forming tendencies of four- and five-lock bolls were com-
pared by using both the percentages of motes formed and the per-
centages of locks with no motes. This information was obtained for
the special-planting samples, set I, and for the 1937 regional variety
samples. The four- and five-lock boll samples for any one of the
vavieties incladed in the special-planting samples, set ¥, were not of
uniform size. It is reaiized that percentage data based on such sam-
ples are not strictly comparable. The percentage values will be in-
fluenced to some degree by the number of items involved. For ex-
ample: two locks without motes comprise 50 percent of a four-lock
boll, but only 40 percent of a five-lock one; and, assuming eight seeds
to a lock, four motes in 2 boll give a mote percentage of 12.3 for a
four-lock boll, but only 10.0 percent for a five-lock one. Neverthieless,
the data derived from these samples ure presented in this discussion
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sinee they show the same genernl differences us the samples of unitorm
size representing the 1937 regional variety investigations,

Both sets of sumples showed a fairly consistent tendency for five-
lock bolls to have relatively more smull motes and velatively fewer
locks with no motes than four-lock bolls, except for the varicties
grown at Lubbocek, Tex, (tables § and 9). In fact, the three loentions
selected from the 1937 regional variety investigations showed a pro-
ressive decrense in the diflerenee between four- and five-lock bolls, in
buth the percentage of moles and of Tocks with no small mates (tables
8 wul 9), Statesville, N. C., showing the greatest dilterence and Lub-
back, Tex,, little or no difference for the vavieties taken as w whale.
No attempt is made herein to explain this inconsistent behaviar other
than to suggest that though there may be, under certain conditions,
an inhevent tendency Tor mote formation to take place with greater
frequeney i five- than in four-lock bolls, the extent to which the dif-
ference sctually oceurs may be related to the mumber of five-lock
bolls produced.  Approximately $5.6 pevcent ™ of the total number of

Tanie B——8mall mates produced in j- and §-lock bolls of 16 varietles
of catlon grown al 4 locations in 1037

Motes at indientod loration

i Buaion

P Blafesville, 00 Lubbock, | Stoneville,
Viriely ;NG Rﬁ:i;‘i( v Texd Mlisg.?

I

O SO S - T A R I T I

ok | lock | lock : lack | lock | lock | lock | lock

cPero s Pope Per- o Per- | for-: Per- | Per- | Por-

cend coeenl oeend Doeend toeent | cenl oeend vent

Aealy (Rogers) oo oan oo o . 81028 66 S0 0l 104 w7 o131
Arknpsns 17 . - a7 Al L7442 50 61 132 145
Clevebnd (Wanmonnker) .- ThOWT G4 T0 K00 T3 Lu 123
Cook 912 . . . . .0 oL L LR LY AW A G 1.0 121
Delfos (Missdely 4. .. ... . .0 30, 7.7 L& a8 G e 7.7 103 1406
Deltapine 10 .. . - C o) 42 52 8% 4.2 50 53 7.1 105
Dixie Trivmph 730.... . . . i 3.8 L4 A 7 G {jI 408 S &8
Fapm Reliel 2.0 . o . .0 G40 &1 A8 6& 9.8 7 I1L1512§8
Half and alf.. . . 0 0 o _ -T2 Ry T8 S I! 3 81170 17.0
Mexiean Big Boll_ .. . & o 0 ¢ W L7 O LA GO &b 79 80
Gunllac. .. & .. . . o o . -0 B8 B GT wd %8 L6 (1.2
Wowden 10-2088_ . _ . _ _ ¢ 4§ 60 42 44 535 i 86 100
Slarlex 610 . . .. Lol A AN A8 G0 TO T 1000 I0A
Sloneville 5_. .. . wooo- - T3 BRSO 4B a8 THOTE K3 MY
Trivmph (Okinhowey 10 . . 48 L3 %3 43 N7 53 1Ld 136
Wildsa._ ... - - . . o .. G 93 A7 80 1L 130 120 1LY

Meanoo.ooooo o0 00 8 G A2 50 A TH 104 1LY

' Regional variety samples; each value is the mean of 8 obwervations; each
ohservation is based on a swnple of 100 locks (1 replication), lotaling approx-
imalely S00- 900 seeds.

T upecinl-planting samples, set 1; each value is baserdl on a sunple composed
of at least 250 locks, totaling approximately 2,000 sceds; majority of samples
composed of H00-1,000 lucks eact,

S Unpublished informition, regionel vavicty investimiions, 1335-37.
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bolls produced ut Lubbock had five locks as compared with 50.6 per-
cent at Buton Rouge, La., and 37.6 percent at Statesville, N. C, In
the Stoneville sample (2.5 percent of the bolls had five locks. It wonld
be expected that the physiological conditions of plants lprod ucing five-
lock bolls predeminateiy would be such as te enable tliem to nourish
the extra number of seeds in five-lock as compared with four-lock
bolls. This capneity could coneetvubly result in there being no dif-
ference in the relative number of motes formed in the two types of
bolls.

Tarue 9.—Locks with no small motes in 4- and 5-lock bolls of 16
varieties of cotton grown ab 4 locutions in 1937

Locks with no small motes at indicated loeation
Statesville, . -Ilggﬁoff Tubboek, | Stoueville,
Vaviety N, ¢ i a";"' Tex,? Miss.?
- 05 - | B 4 4 | 5 | 4§ 5
lock ! lock ¢ lock | loek | lock | lock | lock | loek
] . :

Per-i Per- Per-| Per- ! Per- | Per- | Per- | Per-

Cpent |ocent |, cent | cent | cent | cent | cent | cent

Acaln {Rogers) - .. ____._____. 5200 L4 BB 1) 571 H2.0] 46 21 50.2] 40. 8
Arkansas L7 ... . ____ 740 71.6] 68. 8 69 0 069 4| 67. 8 49.2! 51.9
Cleveland (Wannamaker).__.. 52, 1] 54. 5] 62 2| 6L. 6 o8. &5 61 4] 54 2y 48. 2
Cook 12 _______.. PR 68 5 70. 8] 71. 1] 68 1] 67. 0] 6i4. 5] 32. 7t 52. 2
Delfos (Missdel) 4. ... _ 63. 4] 55. 0 71. 0 67. 4] 66,0 59 5! 52 8 4L 2
Deltapine 1l . __.._. 78. 1 66. 21 77. 8 73. 2| TL 6] 69. 6] 67. 4 6. 2
Drixie Trivmph 759 ... 75.00 73.0) 72. 1 70. 41 68. 1} 72. 5 66, Oy 83, 4
Farm Relief 2. ____.___... 59,5 50. 1 67.0] 61. 6 49.6, 522 51.7 45. 6
¥in¥ and Half_______ e 53 20 520 50. 6 533. 4 55. 0 55. 4| 39.2{ 35. 7
Mexican Big Boll_____._._ . __ 69. 5 0. 2! 75 2! 73. 5l 62 8] 66.0] 59. 1} 61, 4
Guala________...____.____. 55. 8 47. 0| 58 0! 57. 9 46. 9 46. 5y 45. 5 40. 5
Rowden 40-2088________._.___ 67.9 G3. 61 7411 73. ) 66. 8 62,0y 61.9 56 2
Startex 629.____ . _____.___ 63, 1) G2, 9 64. 2| 63. 4 G, 17 57. 6 54 0] 50. 2
Stoneville 3 ... __ .. ..__ 56. 5! 51 1) G6. O 63. 9 56. 1| 56. 5] 61 1] 53 2
Triuvmph (Oklahoma) 44_ ... _ 75.00 TLG6i 772.0] 72. 9] 69 4| 65. 8| 57. 9] 58 4
Wilds &__ ... 57.2 48 5 622 57.6| 37. 6] 37.2) 44. 6] 42.8
Mean________________. (4. 2E 59, Bl 67. 8| 65. 3| 59. 9] 59 l| 54 2' 50. 6

! Regional varicty samples; each value is hased on an 800-lock sample (100
locks for cach of 8 replieations).

2 Specinl-planting samples, set 1; each value is brsed on a semiple composed of
at least 250 locks; majority of samplins composed of 500-1,000 loeks each.

It was not demonstrated that the number of locks in a boll had any
pronounced nfluence upon the number of large motes that were pro-
duced. Relatively few motes of this type occurved in the different
sumples studied and undoubtedly larger samples would be required to
establish definitely whether such relations existed.

It has been observed by others that the numnber of locks in 2 bell
probably has some influence upon the number of motes produced.
Afzal {I) and Afzal and Trought {2) found four-lock bolls to have
in general fewer perfect locks than three-lock bolls, and Rea (16)
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observed that the seed cotton of five-lock bolls contained more motes
than four-lock bolls. The differences they found between the boll
types, however, are much greater than those reported in this publi-
cation. One explunation for the diserepancy may be, as in other
cases, that Afzal and others ineluded fulse motes in their mote data.
Such bodies have been observed to ovcur more frequently in five-loek
than in four-lock bolls (13) and would presumably then occur more
tfrequently in four-lock than in three-lock.

Although the datn rvepresenting the relative abundance of motes
and percentages of perfect locks for 7-. 8-, 9- und 10-ovule locks and
4- and 3-lock bolls ure not entirely satisfactory, as pointed out pre-
viously, nevertheless they do wurrant the conclusion that with an in-
erease in the number of potential seeds in a lock or in a boll, there is,
at least under certain condirions, possibility that one or more of them
will fuil to veach maturity,

MSCUSSION

The extents to which mote formation has been shown to vary with
variely. environmenat, position in the lock, number of potential seeds
per lock, andd munber of locks per boll and the extent to which the for-
nution of large and small motes may differ particnlarly with regard
to varietil and environmenial factors indicate tut the mote-forma-
tion problem is not simple. The factors directly responsible are
undoubtediy many. and there are various surgestions in the rather
lintitedd arount of liternture on motes as to what the factors may be,

It was suggested by Afzal and Trought (2} that mote forma-
tion may be due to defective pollination. It cun readily be demon-
struted that ordinarily there is suflicient pollen deposited on a stigma
to supply all the ovules in an ovary with a potlen fube. However,
condittons which prevent or inhibit pollination or fertilization may
develop. It is possible. however. that these conditions muy account
for only a smull percentage of the motes present in a cotton crop,
gince the majority of the defectively pollinated bolis would be shed.
ABzal and Trought, as a vesule of studies in which pollination was re-
stricted. were of this opinion.  Their contention is supported by the
Taet that all motes that they examined microscopically showed some
tissue development indicating that. Yfor the majority of motes in seed
cotton, aburtion toek place airer fertilization.

That failure to receive a pollen tube should not be completely dis-
regariled as a factor in mote formation was shown by some exploratory
wmorphological studies that were undertaken in connection with the
meroseopie observations reported in thiz publieation, Tt was found
that many of the motes sectioned had received no pollen tube. More-
over. ovaries rathered on the day following anthesis and dissected and
stained to demonstrate the pollen tubes showed an occusional ovule
with no pollen cube entering it,

Fuvthormore, it is possible that the pattern of small-mote distribu-
tion within the lock may he explained i part by the failure of certain
ovules to receive pollen tubes (10). The tendencey for small motes to be
concentrated af basal rather than middle positions when they oceur
two ormore in 4 lock nnd the tendeney for the concentration to increase
with an increase in the number of ovules per carpel might indicate that
the basally loeated ovules nre unfavorably situated for pollen-tube re-
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ception. It is logical to assume that the fiest pollen tube to enter
an ovary would enter the apical ovule, the uext pollen tube the
next ovule down, and so Forth ;) this asswnption has been borne out by
a series of unpublished observations made on the evening of the day of
flowering. If for some reason there were not sullicient pollen grains
to supply tubes for all ovules or if conditions unfavorable for pollen-
tube growth suddeniy developed. thie basal ovules would then be the
unes most likely to reccive no pollen tubes.  Ln that case the percentage
of motes at the ditferent positious due to fhis cause would be likely to
increase from tip to base of the lock., That there are other factors
operating is shown by the fact that in Tocks with only one mote each
a considerable perventuge of the motes occupy the middle und tip
positions (fig. 6).

Although the distribution of Iarge motes within the lovk is similar
ta that of small motes. the explanation for the distribution pattern
would undonbrediy not be the samwe since the factors responsible Tor
Jarge-mote Formation appear to be diffevent from those responsible
for the formation of small inotes,

Exploratory worphelogical studies huve shown ™ that the recoption
of 1 pollen tube does not necessartly insure that an ovale will develop
inte a mature seed,  This confirmed the observations of Afzal and
Trought (2). The factors vesponsible for the failure of such ovules
to matnre are uwndoubtedly many. It has been sugyested that the
fathure is lavgely due (o the influence of nuteitional factors (2016, 173,
This view receives some support from the tendeney within varieties
for the five-lock bolls to have velatively more motes than fourdock bells
and by the less well defined tendency for the relative munber of motes
fowsud to inerease ne the misber of potential seeds per loek increases.
No consistent tendencies have been demonstrated. however, for va-
rieties with an above-nverage lock size or for those praducing predomi-
nantly five-lock bolls to have relatively more motes than varieties with
siall lecks or those producing mainty fowr-lock bolls {talile 10}, In
fact, the available dute would indieate that, if varicties tend to produce
large tocks ov five-lock bolls, they would appear to be ibie to supply
~uflicient nourishment io take carve of the extra seeds. '

The hnportance of adequate food and water supply in the proper
nourishment of seeds was suggested by Afzul und Trought {(2) in
accounting for the fewer motes Found in widely spaced plants as com-
pared with those spaced normally and in plants supplied with addi-
tional water and fortilizer as compared with those veceiving lfess,. Rea
(I7) attributed to difference in water supply the fewer motes found in
the xeed cotton from 17 vavietios grown ina wet as compared witha dry
veur, and Bailey () pointed out the importance of an adequate wuter
~upply for a high rate of seed setting.

Afzab and Trought (2) were of the opinion that nutritional fuctors
niight account for the tendeney for bolls fram carly und late blooms
to have more motes than those from midsenson blooms, the plants
being af their hest at midzensen and therefore better able to nourigh
their secds than in the eariy or late part of the growing season. The
differences in mote content of bolls from different portions of the
biseming period reported in this publieation and by other investicators
have not been entirely consistent, however.  Althiongh there probably

¥ Cnpabitished observations,




MOTE TYPES IN COTTON 33

is a seasonal trend i mote formation in relation to the ability of plauts
to nourish their seeds, these inconsistencies, as has been pointed out
previously, seem to tndicate that this relation ean be modified at any
time during the peviods of flowering and of botl development, probably
by nwtmmloeru al conditions.

Afzal and T rought (2) made experiments to determine the influence
of date of sowing on mote formation and found that the later the
sowing was done the smaller was the mote percentage. “T'his suggested
that the plants from the later sowings were better able fo nourish
thelr seeds,

The results of Eaton (5) are of interest.  Experimenting with Acala
and Pima cottons, he found that. when only one boll was allowed to u
fruiting branch. the plants so treuted produced fewer imperfect seeds
{farge motes?) than the controls. The two cottons did not behave

Tanee 10.—Nmall motes. ovules per lock. and 5-lock bolls produced by
varicties of cotton grown ef Stoneville, Miss. {speeivl-planting
samplesy, 1007 and 1959

1 1

St i Ovules ™ 3-loek

Your, sot, & vieriety :
cur, set, and variety motes i per loek T bolls

Se 11 ] HUR F'w'('ml ! Nwmber | Percent
Acula {Rogerst o L. 12,5 . 803! 73
Acala (Slick-Seodedy e 20. 1 7. 87 | 34
Arkan-as 17 . e 133, 7.87 42
Cley oland {Wannunnkers . S 1.7y . 7905 i}
ook 012 . . . S .5 ; 8 38 G3
Delfos  Missdels 4 . . 12.2° 783 39
Beliapine 11 o . 860 189 35
Dixie Trivmph 754 . 8.5 f 7. 73 53
Fars Belief 2 . . . 120 8046 ar
Hall and Hall . . 7.2 8, 52 62
Aesiesan Big Boll . o - .7 .8 068 T3
Quaiin . - 1.2 9. 21 Iy
lowdoen 40- 208% 9.4 . 8- 58
Stariey (10 . 0.1 : 8 88: 7
Reons ille 5 9.6 T80 &3
Trivmph {Oklabomay 11 - Pl 6 8 15 67
O Wikds 3 - . 2.2 8 30 56
Set il ,
Delfos { Missdel 4 . . 13,7 810} 45
Tieliapine L 9.0 820 28
Flall and Hall a1 882 70
Moxjean Bie Boll. . PLE | 828 i 1]
Qualle ., . . 15,27 9.4 84
Sioneville 5. 26 833 | 64
I3 : E
Aeala fHek-Nreded: . L. o 156" 81| 444
Cleseland - Wannamaker 0,7 B.&7TI 71
Dxedforn - Mi==cdolr 1. L . 02 8 a9 43
Half aned Hnlf . . i% 6 HARE| 7l
Mpxiean Big Bofl .. _ . S8 S8.7a 76

f Vialues Based on <eed cotion sapplizd by por e than 413 bolls of each variei y;
maximnoy mnnbee, G675 Lolis,

T Value bived o e cotton suppited by not less thas 899 bolls of each variety;
tnanitinn nanber, 1,592 Hholls,




34 TECHNICAL BULLETIN 1000, U. 8. PEPT. OF AGRICULTURE

consistently, however, in the production of what he elassed zs “motes”
{stnall motes only ). 1In the cuse of Acala the one-boll-per-branch
plants produced slightly but consistently more motes than the controls,
but the reverse was true in the case of Pinm.  Nutritional factors conld
explain the difference between the one-boll-per-branch plants and the
controls in the production of hmperfect seeds {large motes), but they
e not the complete explanation for the differences in the production
of what would probably be considered in the experiments reported in
this builetin as *small motes,” ak least in the case of Aeuly,

The imnportance of insect njury in promoting mote formation must
not be overlooked, Much of this injury is caused by the direct feeding
of boll-sucking insects on the youny bolls wnd the subsequent aborting
of the injured seeds. There is the possibility also that mote formation
muy result indirectly from injury by insects to cotton in the bud stage.
Injury to a portion of the style and stigma and the consequent failure
of the evules in the corresponding carpels to develop might account for
some of the lopsided but seemingly disease-fice bolls that are
occusionally encountered. Moreover, insect injuries may provide a
medium for disease micro-organisms to enter the plant.

The fairly consistent varietal ditfferences in the formation of both
smull and large motes points to the operation of specific herituble
fuctors. There is practically no direct evidence at present, however,
as to what these specific factors may be,

It hag been suggested thut inherited lethals may be a fuctor in mote
formation (&), Afzal and Tronght {2) and Rea (/6) pointed eut,
however, that the distribution of motes throughout the lot}l){ aecording
to a rather definite pattern precludes the operation of lethal factors,
Since the information presented in this bulletin justifies the conclusion
that many factors are involved in seed abortion, it would not seem at
all improbable that the pattern of mote distribution within the loek.
particularly that for small motes. niay be & composite one consisting
of one or move superimposed patterns or of one or more patterns super-
imposed on a random distribution.

Xerr 2 pointed out that allosyndesis (4) is another genetic factor
which might be very important 1 mote formation. Since upland cot-
tons are considered to be amphidiploids or allotetraploids (/8} (their
haploid complement consists of two dissinilar sets of chromosomes),
there is nlways a chance that at the time of reduction division a chromo-
soine ot chromosomes from one set might pair with those of the other
{allosyndesis). Tt is possible that such behavior might give u chromo-
some distribution that would result in nonfunctional gametes. That
some such condition or behavior may oceur or at least that incompati-
bilities of some nature do exist is horne out by observations o see-
tioned motes from young bolls thut had developed as a result of open
poliination.” In some instances a pollen tube had erupted its contents
mto the embryo sac, but no embiryo had developed. In sowne such enses
a fragmentary or abnormal-uppearing endosperm may have been
formed.

= Thomas Kerr, priveipal fiber toehinologist, Division of Cotton snd Ofher Fiber
Crops and Diseases, in corvespundence  concersing  the problems of mote
formal o,

* Capublihied olservations,
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It should be stated in regard to this possible mote-forming fuctor
that no comparison has been made between the motes of cottons with
the diploid number of chromosomes and the American allotetraploids,

The complete explanation as to how varietal und environmental fae-
tors are responsible for conditions resulting in mote formation and
as to whether they interfere with pollination and fertilization, limit
food and water supply, or exert other inhibitory influences awaits
further more extensive investigations. It is hoped that the informa-
tion presented in this bulletin may help point the direction such
investigations should take.

SUMMARY

The aborted seeds, or motes, in seed cotton are an important
problem because they represent waste, both in yield and in manufae-
turing, enc are n source of small imperfections in yarn and cloth.

It the classification presented the seeds which fail to reach maturity
are divided into two groups: (1) Those whose formation is very obvi-
ously due to the action of insects and micro-organisms and (2) those
whose formation is probably due to the effect of genetic and environ-
mental factors. It is the latter group with which this bulletin is pri-
marily concerned. This group 1s subdivided into two classes, small
motes and large motes, the division being based on size and general
appearance and incidentally upon the nature of the small imperfec-
tions to which ench class gives rise. Bases for distinguishing the two
classes from ench other and the large motes from mature seeds ave
given,

Motes were counted in many snmples to establish the extent to which
mote formation might be related to variety, environment {loeation and
year of growth and date of bloom), position in the lock, number of
potential seeds per lock, and nuinber of locks per boll.

There were found to be sigmificant differences in the relative num-
bers of both small and large motes in samples representing diffevent
varieties and environments. In general, the influence of environment
ns represented by place and year of growth was shown to be a much
more important factor in mote formation thun the influence of variety,
though for the most part varieties tended to retnin about the same vank
ne matter where or when grown. Seasonal factors as vepresented by
differences from year to venr were more important than locational ones
in their mfluence upon the number of large motes produced; the
reverse was true for small motes,

Theve was considerable variation in the number of small motes that
were formed in bolls representing the daily sequence of blooms. The
high mote percentage for certain days could be related to rainfall
during the time when pollination would ordinarily have taken place,
the rain presumably interfering with pollen deposition, pollen-tube
development, or both. High mote percentages for other duys eould
be related to lhigh maximum temperatures, Moreover, there was a
marked tendency for increases and decreases from day to day in max-
imum daily temperature to be followed by corresponding increnses
and decreases in the production of small motes. The produc-
tion of large motes. however, could not be related to the amount and
time of vainfall or the nutximum temperature on the day of flowering.
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It is probable that the high percentage of sinall motes in bolls from
flowers that bloomed on ruiny days would have little importance from
the standpoiot of the crop as a whole, for comparatively few such holls
wonld be set.  High temperatures, however, were not found to be asso-
vinted with extensive shedding, and 30 it is probable that the mote con-
tent of a crop is determined {o a very large extent by temperature
arintions during the bloomning period.

No vonsistent trend in the production of wall moetes was observed
for bolls from the early, middle, or late portion of the flowering
periods.  Some tendeney was observed for large-mote Tornmiion to
tierease as the season progressed, especially if the large motes due to
insect injury are included. )

In general. in locks which possessed only one small mote, relaiively
fewer motes were found at middle than at tip and basal positions.
Venadly the percentages of motes at the tip and basal posttions were
about the same or there wus a slightly higher perceniage located at
the base. A few varieties, however, showed a Hirly consistont tond-
ency for the pereentages of inoles at the tip positions to be greater than
at the base.  With an increase in the number of seeds per lock o in the
number of small motes the pereentnges loented af the base of the lock
tended to become largee than at the tip, indicating that the basal posi-
trons tuken as a whole ave the most unfavorable for seed development.
Large motes tended (o be concentruied at 6ip and basal positions re-
gardless of the number present or the number of seeds per L‘){-I{.

There isa slight tendeney within a variety for the relative number of
simal) motes produced to nerense with an inerease in the number of
ovules per lock or locks per boll.

"These observations indicale that there are at least several, perhaps
niany, factors vesponsible for mote tormation and that these respon-
sible for the formation of smail motes ave different from {hose re-
sponsible for the formation of large ones. Some factors are cortainly
genetic in nature, but others are environmental.  Though precise in-
formation vegarding the exaet nature of these factors s laeking, a
dircussion is presented concerning some of the factors that have been
suggested as being more or less divectly respunsible,  The complete
explanation will be found only through more extensive investigat ions.
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