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Cotton fields go from a pile of leaves and stems to a
sea of bolls in what seems like overnight. The last 2

rs in particular have been excellent exam of just

rapidly a crop can be set and matured. of this

rapid crop devel t has come from the enhanced
management producers have emp in the last few
ym&minmrﬁﬂﬂmhﬂhamnﬁnimiudwhﬁv
ever possible. , to a large extent, are those dull
gray, irrigated cotton fields where the water was
started too late, those dense cotton jungles that chug a
pint of Pix without even bgrul:lg, plant bug ha-
vens that celebrate the 4th of | ;rw'l-thnulpinhud

uares, and those “perfect sites™ for next year's test
plot on potassium or disease resistance, In their
are mone . efficient plants where sunlight
reaches down to healthy leaves that feed the early bolls.

Other parts of this rapid development are the
many unseen in boll . As spon as the
first true leaf appears, the cotton is starting to
fnrrnﬂuarﬁ. ven though the plant appears to “make
cotton” overnight, it y has forming fruit for
an extended period that starts shortly after emergence.

Prebloom
Meristems and Square Anatomy
Cummphnugrwhmmduiynmpmdm
INg NEw parts as nodes or squares m
tips (merisbems). Within each growing tip, divi
into da cells that either continue to replicale or
start the slow change into recognizable plant parts.
The fruiting branch meristems (a 40x magnification
Emm“ t), for the development of
it, are located in the axils of mainstem leaves, above
node 5 or 6. Once a plant starts to produce frulting
branches, it is very rare that it will revert to producing
vegetative branches. Below node 5 to 6, the meristem
in the leaf axil is vegetative and can produce a vegeta-
tive branch or a new mainstem. tive meristems
are under the control of apical dominance that flows
from the young tissue in the terminal. Hormones pro-
duced in the terminal — a vegetative meristern — pre-
vent other tive meristemns from growing. If
plant is damaged by insects or hail, one or
miore of the lower vegetative meristems begins to grow
h:pmdltmntmwmmmﬂthmguﬂyd:m
a Is can recover a capacity to uce a
ﬂﬂuughitwﬂ]hehumﬁmmtr;.m b

Square Iniblation
The time-line in the figure below, lays the bud
and development of the first s E‘lﬂﬂ

plant. Other squares develop at a sli faster speed

due to warmer tures later in the year

Days Before Bloom Commenis

Bud Height (25 mm = 1 inch)

bracts only early as 2nd m!mu:pu;m_
wu&tmlﬁqmwﬂm;
-l:lr’mill"L stress decreases
number from 5 to 4.

B 1 mm Pin-head Orvule numiber determmined,
carbohydrate stress decreases
potential seed number.

2 I mm Pin-head Pollen cells divide,

o Match-head Pollen viability

o Mn@lmww

5 13mm Square starts to expand rapidly

3 17 mm Fibers begin to form

0 Flower opens Pollen shedis and fibers start to

te. Extremes of humidity
or water disrupt pollen function.

+1 Fertilization of ovule, now called soed
wg':h'rﬂmﬁ?ﬂndl. :ui brm:hy : ﬁmn:
ve A isi
muﬂhy&wmﬂnﬂnﬂﬁmu.rm
apical dominance. The fruiting branch meristem, in-
stead of maintaining itself, produces an internode that
terminates in a flower. The parts of the flower are pro-
duced in a set order — first the ing leaf, then
the bracts, sepals, petals, anthers and finally the car-
rds[hmmmhch}.'!hrhufmmnﬂmnhfnﬂﬁng
frui bmlrl:h g un-::rl]'u'r i
i i meristem to A
which 1 located ai the o




Abnormal Squares and Bolls
Although many of the abnormal and bolls

are caused phy‘du!%?rﬁu,mm
caused by adverse weather the meristern’s
normal function. The High Plains of , where ad-

vierse weather is just about every year, has
a preponderance of odd and misshapen bolls; other re-
gions can also experience extremes of weather that dis-
rupt the meristerns. Two of these, 4-bract squares and
super numery carpels, are discussed below.
After the fruiting branch meristemn forms the sub-
leaf, it starts to form the bracts. High spring
;:g_mhnu[:mgzdjwn@uhnwmm
cmcammmmampwm
another leaf after the ing leaf, but
bracts are formed. This extra leaf forms a fourth
'btl:t'.lﬂihh:ﬂh!dhﬂtnuhﬂdtﬂumﬂﬁm
to 4-bract temperatures later in
the season umhu&;h:umwm
SqUAres are More Suscep to
—hhmhhuﬂprmldumnpaﬁngh&ﬂpﬁtﬂ
enter the young square — than well-developed 3-bract
{normal) squares.
Within 10 days after a square starts to form, the mer-
istern completes its uction of floral parts,
with the carpels or in the center the square. If
meristem th doesn’t terminate with the carpels, a
boll abnormality called * numery " results.
msiz.mmhmu,&;:;imyhdhmwmui first boll.
It forms w meristemn keeps on making new
ris — in this case another set of — after the
mhnnd.lnlmﬂlhuucmﬁpe-
clalist, numery
urpd:wmmminﬂ:m early-
phnuimﬂﬂﬂiﬂ;&m:ﬂdx&um
bmﬁuﬂ:hhrdhmpw T
devdnpmmhhmﬂhudypamﬂﬂupm
and function despite severe nutrient or
drought stress, up to a limit. Pima cotton appears more
susceptible to bottom boll abnormalities, especially
when fields are planted early and experience cold
weather after emergence.

Locks per Boll

When the meristemn is ucing carpels, the num-
ber of locks is Whether an upland boll pro-
dmun#nr!—hxhbﬂthrﬂiwtdbyﬂurﬂ]md
the plant. If an amp ydrate is avail-
::unri:-pk ﬂuﬂ lm:hhﬂhhnzil;

squares will

Mﬂlhiumll;rmdmdm in the

Hrnmmnlszﬂlum}lrﬂhcm hublnum
(heavy baoll M}.mmmww.t this
time result in a higher proportion of 4-lock bolls,

Pollen and Ovule Formation

lution to proceed at an ve and to
adapt to .Gutliu:m mcmuhhaspmﬁm
starts with the production of pollen cells in the an-
thers, approximately 22 days prior to bloom. A pollen
cell has half the matenial of the mother plant,
but when combined via fertilization with an ovule
{which also has half the genes) the result is a normal
seed with a full set of genetic material. Shortly after

mﬁl:mmvmhﬂy 17w 19 :i.l.}rsl.'eﬁ;:?
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Another event that
occurs approximatel
Ildn].rlprintmhln-urm
is the formation of
ovules. When plants ex-

stress (cold or

tures), the
sl s s

hcr]:dm squares
is reduced. Although
ﬂdﬂ}u rior to bloom
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Square Growth
Wl'l!rlli'tﬂqulr!lﬁﬁdl}u

away from bloom, it
ve growth in size, as the petals expand

m&ﬂﬂmhmw Are Now
ttached to the plant and drawing some nutri-
nearby leaves. Young squares, on the other
Iun:l,mllu'uﬂm&rﬂ}rfad their own bracts,
whﬁﬁhﬂluﬂ:ﬂnduphd&mn ves to either low
Wil or N deficiency. Large squares are
m!'huﬂkﬂyhﬂud Work in Arkansas indicates
that insects rmust more than 30% of the
for shedding to occur. Physiological shed of large
squares is rare.

Bloom
Pollination
Early in the moming, when a flower opens, pollen
is shed as the pollen sacks rupture. Some lands
mﬂtﬂigmlwimu:hpﬂnmrtltnpuwlﬂth
tube down toward the ovules. Cotton pol-
and thus insects, not wind, are the pri-
::zﬂ for pollen transfer from one plant to
In areas where insects are controlled by fre-
mmhﬁ-ﬁﬂﬂﬂmmm
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wild bee populations are high, individual plants
luveumﬂuﬂhnﬁﬂ'kuuumng Cutmﬂhgi:.
hdd despite onl Ht:::}ﬂltdlmh-
varieties, te
E"-"’*‘-"‘-‘P“ﬂ'}' with colored cottons in California indi-
. z.liut:munﬁmﬂmmﬂt or warehouse is
mudim:hkdrﬂun pnl]m&nmmlmrdﬁeld;
of insect control are devel-
npﬂ{fummﬁegnﬂmﬂfmpm&dmlﬂm}.
oul-crossing may become more commonplace.

Cotton pollen is extremely sensitive to moisture
and ruptures within 5 seconds upon contact with lig-
uid water, such as occiirs with rain or tHon. Asa
result, rain or irrigation d the hours can

e R L

temperatures (98°F). This has been observed mostl
those varieties adapted to cooler climates like the l-Eg;h
Plains.
Fiber Initiation
Fibers start o te from the surface of the ovule

on the day of bloom and can continue to elongate for a
few days even if the ovule is not fertilized. These unfer-
tilized ovules end up as motes. Because of their small
size and short fibers, modern ginning L re-
mvummuﬂtllntdunhglhah average, 15
to 30 [bs of motes are of cotton,

W}Mﬂlmﬂhlsmﬂpﬂ ln;ln'dluph'l

hlth‘memmmmd the fibers develop

from the surface of they are maternal
e, For pollen that be transported in

IewiT1 @
nate that season's lint because the lint is determined
strictly ﬂ'ln\l.m“lplunt,h:!ifﬂuﬁddh
for Hﬁd;h&eﬁﬂinﬁd:igrwmuﬂ-l}rpe
plant with colored cotton could resul
Fiber initiation a to be very
sitive, too hot or too cold, and short fibers result. Se-
ot o s e Sotomre
forlto
&0FF, during fiber initiation result in shorter Hot
temperatures during initiation also result in shorter fi-
bﬂlh'gtd&lmurmdlpuhdl.mﬂhruﬂuﬂ
fiber inftiation, the cells on the surface of
th:rmde This stage Is critical in
the determination of both fiber length and diameter
(fineness). Based on indirect estimates, the number of
fibers per seed varies widely from field to field.
mﬁ;muhmmhmm:t
fibers. The other cells continue to divide
and about a week after bloom some produce fuzz fi-
bers. The number of fibers per mdunhtuﬁnutn&

hj.rdlvldlngﬂtl'l:dm;h by the mi-

temperature sen-

per seed

unlmlﬂm.
L:ge hmrnlbuutﬂu:luuufhw or high fiber
~~sunts per seed.

Fertilization

As the pollen tube down into the
&Epdlﬂxmu:lmulﬂnda.u reaching the

egg sack in the ovule, one pollen nucleus combines
with the egg cell to start a new embryo. The second nu-
cheus enters another cell that then develops into a nutri-
tional tissue called that supports the new
embryo. Fertilization is like a complex square-dance of
mﬂnm\'ingabﬂut,dlﬂdmguﬂdmﬂmyput
gets out of tz;:wlthnm:rdmuﬁr
able seed. Wi the genetic cycle is now
completed as hhﬂmmmmlhﬂlm
plement of genetic material.

Young seeds produce hormones that increase the
flow of nutrients and carbohydrates to them, thus if a
boll fails to set more than 10 to 15 seeds, it cannot
in sufficient nutrients and ulti sheds. For
neason, unless insects the seeds, mature bolls
with less than 10 to 15 seeds are rare.
ture is a major cause of low seed counts. and
moisture in open blooms are other less significant
causes, The following diagram a cotton flower
with its young boll on the day of bloom.

(Futire Boll

Owules
(Unfertlized Seeds)

U ing the inner workings of a
Eives us a good of how a square to
stress. i squares undergo a complex and delicate
formation ﬂnw:rplrumdwl'mutruudduw

e hmupnﬂmphﬂe hnrmﬂb?l
late dev t are in an
cel divislon and cel enlargeenént, thu arge squares
mfllrl resistent to stress. Blooms are just
bloom, cells rapidly as water
flower causing the petals to unfurl.
iuh:uuuhhﬂh:hmnmﬂﬂy
will:dplmhunﬂﬂlluwlmmlhnﬁnghm
This simple task of a bloom makes it resistant to shed.
However, the day after bloom, in the young boll pollen
ﬁu‘ﬂluﬂﬂtqgmdmﬂummph:prmd
seed development; sensitivity to stress is at the all-time
highest. As the boll gets larger and the com-
plex seed formation, it gains greater and greater resis-
tance to shed.
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Narrow-Row Handbook Now Available.

A producer handbook that utilizes figures and
charts o the principles of narmow-row cotton is
now available. For a free copy write the NCC.

New Editor for Cotton Physiology Today
with the next issue of Cotton Physi
Today, Dave Guthrie will take over by
this newsletter and other activities of the Cotton Physi-
ology Education Program. Dave comes to the NCC
from MNorth Carolina where he served producers as Ex-
i Dave received his PhD is cot-

s kv the University of Arkansas in
m?lg:lduﬂ ty
1983, u:mﬁhulmmgcthrn:lcga" back-
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cotton people all across the Belt. I thank you for all of
your input and time that has made this program such
a success and look forward to working with you in the
future. (Kater Hake)
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