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ABSTRACT KEYWORDS
Paleochronic (anachronic) reversion is an atavism (transition) of an- Atavism;
giosperm flowers, a transmutation that nullifies the sexual reproductive Floral decompression;
dynamic reducing the reproductive system to a phylloid state. This sel- Genetic activation;
dom remains stable as a permutative stage usually follows spatialy trans- Paleochronic reversion;
forming anatomic zones (i.e. whorlsand bracts), regionswithin zones (e.g. Permutative sequence.

floral whorls), or even siteswithin regions (e.g. carpel components). Per-
mutation can be augmented, accompani ed or followed by vascularization,
deadnation and/or spiralling in a scenario of transformations. This re-
search focused on 51 reverted floral specimensfrom areverted recombi-
nant of Psophocarpus tetragonolobus. The recombinant, verified pheno-
typically as homozygous recessive for a master homeotic gene (srs) re-
sponsible for this reversion, was also dominant for four major “reversion
dependent genes”. Transition presented (in planta) the two stages char-
acteristic of paleochronic reversion; transmutation and permutation. A
general chronology for floral permutation occurred. Parallel and tangent
carpel clefts underwent distancing of central portions of these clefts by
means of a “webbing” function. Decompression permutation occurred at
theinter-zonal (i.e. pericladia stalk), inter-regional (i.e. inter-bracts stem)
and inter-whorl (e.g. gynophore and/or cupule-like structure) anatomic
levels. Spiralling of carpelsfrequently occurred asdid vascul arization and
deadnation of carpelsto alesser extent. The order of events presented a
sequence that was “paleoanachronic”; a development of anachronic char-
acteristics whose succession was variable yet significantly ordered.

© 2012 Trade ScienceInc. - INDIA

INTRODUCTION non-sexud , indeterminate growth to one of sexual re-

productionwith determinategrowth™. Thisconversion

Inangiospermstheinductiveconversonof theshoot  canincludethe specification and generation of aninter-
apicd meristem (SAM) totheflord merigem (FM) in-  mediateinflorescence meristem (IM) (Figure 1A)19,
volvesatransformation of the SAM fromanentityof  Flora componentsof IMsmust then receive specifica
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tion of organs positioned at one of two flora anatomic
zones, the pre-whorls bracts zone (and region) plus
sepdls, petds, samensand carpel(s) at theflord whorls
anatomic zone. Theselatter four organ types occupy
regionsorganizedin specific, concentricwhorl$%8 form-
ing respectively thecalyx, corolla, androeciumand gy-
noecium of each flower.

Thusflord inductioninvolvesasequentia metamor-
phic conversion of the shoot to an inflorescence and
then to a flower or direct conversion of SAM to
FM819 TheFM istheresult of specific compression

morphogenesi swhere anatomic zones and regions of
homol ogous organs are specified and developedina
tightly compressad phyllotaxy, of highly exact formsand
sequencewhereinternodal development isminimal or
nil inacompact flora architecture™.

Inflorescence decompression by meansof elonga-
tion of each floral pedicel isnecessary in order to es-
tablish distance between component flowers (Figure
1A) and generate sufficient space for normal flower
bloom (Figure 1B, 2A). Established terminol ogy con-
cerning “floral axis... compression”*d and “com-

Figurel: (A) Compressed inflorescence of normal (non-reverted) recombinant (in planta) of Psophocar puswith initial
decompr ession beginning; (B) Normal decompression, bud bur st and flower bloom

Figure2: (A) Normal (non-reverted) flower bud (left), flower in bloom (right). Sexual reproductivestate; (B) Reverted flower
bud, cancelled flor al meristem, “rifted” distal end, a phylloid ground state; (C)Reverted flower, cancelled floral meristem;
(scalee Aand B, 1cm, C,2mm)
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pressed. .. habit”™ involving morphol ogic compres-
sion indicates an essential dynamic established and
maintained in the compact flower structure?34, The
term “decompression” (a type of “unfolding”) then con-
tinuesfrom thisestablished terminol ogy.

The sequence of compression floral morphogen-
esis can be modified and/or multiplied through the
activity of floral homeotic genesleading to conver-
sion or reversion transformation of theflower or of
regionswithin the flower>1518, Reversion can com-
pletely cancel FM and floral organ activity resulting
infloral organsof aphylloid state"® and even re-
sult in atavism (i.e. appearance of phyllome ancestral
forms)[lQ,ZO,Zl]l

A phylloidflora ground state hasbeen recognized
inanachronically reverted floral specimensof thele-
gume speci es Psophocarpustetragonolobus(L.) DC
(Fabaceae)*®. The essentia reversion responsiblefor
thisground stateis controlled by amaster homeotic
genetermed “SEXUAL REPRODUCTIVE STATE”
(SRS) whoserecessivedlde(srs), initshomozygous
activated form, terminatesthe process of floral devel-
opment and cancel sareproductive dynamic, neces-
sary for sexud function of flowers, thusreducing them
toaphylloid state.

Two principd stages, atransmutativefollowed by
apermutative, characterizethisground sate. Thetrans-
mutativeisprecise, resultinginaphylloidflower (Fig-
ure. 2B, C) after activation of the srs dlele. The
permutative stagehowever isnot asdistinct. After acti-
vation of themaster srsallele, allelesof at least four
other genescan beactivated toinitiate permutetion (e.g.
decompression, spiralling) and/or vascularization, in
variable combinationsand sequences, of floral unfold-
ing of theground state flower8. Three of these genes
(i.e. formed “Gynophore”, formed “Pericladial stalk”
and “Vascularized” carpel) present dominant alleles (i.c.
“GNF”, “PCL” and “VSCARP” respectively) that di-
rectly influencereverted floral permutation and/or fo-
liation. Thefourth gene “Parallel Bracts” presents a
dominantdlee(i.e. “PRL:BCT”) that, when activated,
maintainsthebractsat oppositel oci. Each of thesegenes
present phenotypesin adistinctly Mendelian scenario
of inheritanced.

Purpose of this research was to document any
sequence(s) of floral permutation and/or foliation for
reverted flora specimensin plantaoriginatingfroma
singlereverted recombinant plant thusidentifying pos-
gbleintensveregionsof floral permutation.

—=> RegUlOr Peper
MATERIALSAND METHODS

Psophocarpustetragonolobus(L..) DC (Fabacese)
isahighly sdfing taxon?. Thevariety GRWB-26 was
introduced to Brazil from India. That seed carried the
recessived|de(srs) of themaster homeotic gene(SRS)
aswdll asthefour “reversion dependent genes’ associ-
ated with that allele. Thesrsalelewasisolated ina
popul ation (homozygous presence), then verified phe-
notypicaly over multiplegenerationsinthe Teresnare-
gion of Piaui, Brazil asprevioudy described™®. This
popul ation was then designated GRWB-26r to distin-
guish the homozygouspresence of thesrsdlde. It was
used to establish aseedling popul ation during both the
wet (March to June) and dry (July to February) sea-
sons, inthetropica equatoria semiarid environment of
Russas, Ceara, Brazil (04°, 55’ S; 37°, 58’ W; alt. 38
m). Meteorological data are available at (http://
tempoagorauol.com.br). Recombinantsin thisplanting
reverted naturally and yiel ded both reverted and nor-
mal floral specimens. Research then concentrated on
onerecombinant verified asdominant (homozygousor
heterozygous) for al four permutation or foliation “re-
version dependent genes”, documenting morphologic
changes, sequence(s) and frequencies of changefor 51
reverted floral specimensof that recombinant. Subsets
from these 51 specimens (ranging in sizefrom oneto
29 specimenseach) then furnished clusters(y, =n=
numbersof specimens) for statistical analysisof Selected
permutative eventsand/or multiples of thoseeventson
individud flora specimens. A specimen could thusap-
pear inmorethan onecluster.

“Reversion age” of a floral specimen was defined

xr, =000, TABLE 1) ontherecombinant, to the date

when any reverting floral specimen from that recombi-
nant wasincorporated into thisstudy. It isthetimein
days, counting from the onset of reversion onthere-
combinant to the date of reversion of that floral speci-
men (its“‘reversion age”), in accord with similar proce-
dure?, Thisserved asatimingreferencefor andysis
of morphologic permutativetransformation(s) and their
sequentia manifestation at gpecific anatomic regionsof
each specimen furnishing “mean generative times”
Xty = 2Tty I Nyq...5y) for documentation of permu-
tations and there combinations being either above or
below the standard mean reversion age

(xr =X T,/n, =190/29=6552). Digita photography



224

Spermutation of ground state phylloid buds and flowers

RRBS, 6(8) 2012

Reguler Peper ==

TABLE 1 : General permutative sequence: Statistical “t-test” values of “mean generative times” (XT(k,...l) ), in days, for
selected permutative functions on “number of reverted floral specimens” (y, ,=n) relative to the standard mean reversion age

(Xr,=6.55days).

Reverted condition XT(ka) Yi.p=n “t” value p Distancing effect

1. phylloid ground state Xy, =0.00 V75 S none

2. webbed carpel Xy, =3.57 yo=21 -4.779 <0.000** intra-regional
Between carpel clefts

3. carpel spiral rotation Xy, =5.17 ys=6 -1.284 0.255NS  none

4, pericladial stalk Xy, =1.38 y=21 0.656 0.519NS inter-zonal
Whorls zone from
non-whorls zone

5. bracts dislocation X15 =8.07 ys= 15 1.227 0.240NS intra-regional
IB (inter-bracts stem)

6. gynophores and/or X1, =12.36 ye= 11 4513 0.001** inter-regional

cupule-like structure Fourth whorl from
preceding whorls

7. vascul arised carpel Xr,=14.38 y=8 7.444 <0.000** intra-regional
Expansion of
inter-cleft webbing

8. collective permutative X1, =15.00 ys=3 8.450 0.014* collective anatomic

(PENTAX K10D) and statistical analysis(correlations,
t-test, ¥2, SPSS program) were used to document,
archiveand distinguishresultsaccording to sgnificance.

RESULTS

An anachronic pa eochronic (pa eobotanic) rever-
sion of arecombinant plant homozygousfor thereces-
sveadlde(srs) of themaster homeotic gene“SEXUAL
REPRODUCTIVE STATE” (SRS)1*¥, caused an ata-
vismintheform of cancelled floral meristem activity,
transforming sexually reproductiveflowersto anon-
sexud phylloidflord ground state. Normal flowersand
buds, at varying degrees of devel opment, reverted from
the sexual reproductive state, over aperiod of time,
(Figure 1B, 2A, [Supplementary Information Figure 1
“17,“2”]) to anon-sexual phylloid state (Figure. 2B,
C). Most flord whorlsand their respective organsun-
derwent virescence of their organ partswith the no-
table exception of thethird whorl (i.e. stamens) which
desiccated (Figure 3A, B, C). The pre-whorl bracts
remained virescent. By definition mean generativetime
for appearance of the phylloid state was zero
(X4, =0.00;n = 4); day zero of reversion (TABLE 1).

A conduplicatedigonolobecarpel (Figure4A, B)
wasaconstant characteristic of thisreversion, atinitia-
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Figure3: (A)Normal carpd (conduplicate, digonolobefor m)
and fertile stamens; (B) Reverted carpel (conduplicate
digonolobeform; virescence, tangent abaxial and adaxial
clefts, spiralling 270°) and desiccating stamens, (C) Reverted
car pel (conduplicate digonolobeplanar webbingform; vires-
cence, separ ated abaxial and adaxial clefts, spiralling 180°)
desiccated sstamens; (scalebars=1cm)
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tion of thetransmutative tage aswas“‘rifting”, (i.e. “ir-
regular point-release”) of distal sepal margins (Figure
2B, [Supplementary Information Figure 137,47, “5”,
“6”,%“7”,“8”]). This lead to a “rifted bud” rather than
the neat convergence of sepal points(Figure1A) on
normal flower buds.

Dissection of pre-bloom reverted budsreved edthat
“carpel clefts” (abaxial and adaxial) were parallel and
juxtaposed (i.e. tangent to each other [Figure 4A]). A
“webbing” function then ensued at this intra-region (in-
tra-whorl) carpel cleft site, which gaveriseto aflat
“planer” digonolobe conduplicate carpel that was pre-
vascular and pre-foliar inform2?. Webbing occurred
between thetwo carpel clefts. Points (acropetal and
basipetal) of both clefts remained joined but develop-
ment of the““web” then distanced central regions of the
two cleftsfrom each other eliminating their tangential
juxtaposition thus giving rise to the “planed” flat
digonolobe carpel (Figure 3C) common to most nor-
mal flowersof thefamily Fabacese.

Mean generativetimefor the planar digonolobecar-

|
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pdl, becauseof itsorigininterna toand prior tobud bloom,
was significantly less (x;, =357 n=21, t=-4.779
p < 0.000) thanthat of the standard mean reversion age

(x7, =6.55) forrevertedspecimens(TABLE1). This

planar digonol obe carpel could be preceded, accom-
panied or succeeded by aspiral rotation to the carpel
itself (Figure 3B, C). All dissected budsand numerous
buds showing pre-bloom organ emergence [ Supple-
mentary Information Figure 1°9”, “10”’] presented this
“spiral rotation”. Its presence was not absolute. Its mean
generationtimewaslessthan but not significantly vari-
ant(xr, =5.17; n=6; t=-1.284; NS)fromthestandard
meanreversonage(TABLE 1).

Thedigonolobe carpel withinthefloral bud could
beterminal. Yet asanticipatory to permutation, it pre-
ceded all characteristicsof reversionthat areexterna
tothebud. Thustherifted bud, digonolobetangentially
juxtaposed clefted carpel and virescent floral organs
werethethree characteristics that defined aphylloid
ground statefor areverted flower.

Figure4: (A) Conduplicatedigonolobecar pel parallel and tangent adaxial () and abaxial (1) clefts(scale=2mm); (B)
Conduplicate digonolobecar pel, separ ated adaxial (¥) and abaxial (1) clefts, planar webbing of the separ ating clefts(scale=

1cm)

Thephylloid ground state however wassddom ter-
minal being highly unstable. A sampleof 51 reverted
floral specimens, presented four (7.84%) (TABLE 1)
at aground state, but 47 (92.16%) presenting some
succeeding state of floral permutation. Thispermuta-
tionisgoverned by at least four other genes®® herein
termed “reversion dependent genes” whose individual
or combined activation isdependent on the homozy-
gous presence, activation and manifestation of there-
cessvedlde(srs) of themagter gene. Thispermutetive
sagewasmanifest at specificfloral zones, regionsand/
or sitesintemporal intervals(in days) that were pre-
dictableand even gtatigticaly sgnificant.

Inter-flord permutation beginswith thedecompres-

sion of theinflorescence. Such decompression how-
ever canaso occur on non-reverted inflorescence (Fig-
urel1A, 1B). Thusindividual intra-floral decompres-
sion permutation (Figure 5A, B) wasthe most obj ec-
tiveindicator of reverted decompression.

Threeof thefour genes, presentingasimple Men-
delian dominant:recess ve scenario of geneaction (i.e.
formed Gynophore[ GNF], formed Pericladial stalk
[PCL] and Vascularized carpel [VSCARP]) 8 per-
mitted uncomplicated measurements of permutation
at anatomic zones and morphol ogic regionsand sites
for direct verification of any effects. Thefourth gene,
Pardllel Bracts(PRL:BCT), presented complications,
becauseitsdominant allele, aloss-of-function alele,
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prior to activation apparently alowsbract didocation
giving riseto aninter-bracts (IB) stem (Figure 5B).
Thiseffect isindistinguishablefrom the dislocation
caused by itsrecessvedlee(prl:bct). Satistical andy-
gsof meanreverson agewith “mean generative times”’
T,to T, of functions for the “reversion dependent
genes’ revealed a general sequence (TABLE 1) of
ontogenetic morphol ogic decompression related to
three of thosefour genes.

Pericladid stalk development (Figure5B) isthefirst

and only anatomicinter-zona decompression permu-
tation. It distancestheentirewhorl sanatomic zone, from
the entire pre-whorls bracts anatomic zone (and re-
gion). Atinitiation of reversonthiswasusudly thefirst
and most obvioussign of floral decompresson permu-
tation. Its mean generation time in days
(xr, =7.38n=21;t = 0.656;NS) presented nosignificant
variation from the standard mean reversion age of all
flord specimens.

Expectation of bract did ocation on specimensorigi-

*pdcl

Figure5: (A) Normal inflorescence point (left), compression of internodes of normal flower buds, in compact cluster.
Reverted inflorescence (right), decompression of a cluster of reverted flower buds. Elongation of individual pericladial
stalks(pcl), inter-bracts(IB) stems, flor al pedicels (pdcl) and peduncle of inflorescence (pduncl). (scalebar =1 cm). (B)
Reverted floral bud, floral decompr ession (per mutation) beginning with distinct pericladial stalk (pcl), inter-bractsstem

(IB) and pedicel (pdcl) clearly present (scalebar =1cm).

nating from arecombinant contai ning the dominant
PRL:BCT alde(s) would benill. Yet bract didocation
(Figure5B) frequently accompanied (11 of 22 speci-
mens) pericladid stak formation. Anintra-zond (intra:
regional) function, at amean of 8.07 days, it was sec-
ondinagenera sequenceof inter-regiona decompres-
son events, greater than that for pericladia stalk devel-
opment but not significantly variant (x, =8.07;
n = 15;t = 1.227; NS ) from the stlandard meen.

Devel opment of thegynophoreand/or cupule-like
structure(Figure4B, 6), aninter-whorls(inter-regiona)
permutation function, wasusudly next inthe sequence

of decompression events. It distanced the stamenand
carpel whorl sregionsfrom each other. Thiswassignifi-
cantly higher than the standard mean reversion age of
floral specimens (xr, =12.36;n =11;t = 4513 p = 0.001;
TABLE 1).

Thecombined permutation effect of gynophoreand/
or cupule-like structure devel opment was complicated
by thefact that what was previoudy consideredtobea
singlestructure(i.e. gynophore) composed of onenode
and two internodes*® was more clearly recognized as
astructure composed of asingle internode? but at
juncture (and with continuing decompression) with a
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“cupule-like” structure. Homology of this second struc-
ture however isunclear (GW. Rothwell, personal com-
munication). Thusitisnot recognized asacupul e, but
as“cupule-like”. Elongation of this structure is preceded,
accompanied or succeeded by development of the gy-
nophore. Thus decompression permutation by means
of gynophore devel opment a one and/or devel opment
of a“cupule-like” structure is analysed as a single op-
eration, but istreated as two distinct events because
biophysicd functionsgoverning their development may
bequitedistinct.

Vascularization of thecarpel, anintrawhorl (intra-
regiond, intra-site) function, wasgenerally nextinthe
timing sequenceof atavism functions, so significantly
above the standard mean floral reversion age

(xr, =14.38,n =8t = 7.444;p < 0.000). It consumed a
lengthy period of time (over 24 hours) permitting closer
scrutiny of associated functions.

Deadnation of thevascularized carpel, was one of
theseassociated functions(Figure 7). Asapoint of de-
compression, previousresearch had recogni zed carpel
deadnation asararity™®. Partia deadnation of fully ves-
cularized reverted carpe sdlowed more accurateanay-
Ssof carpd cleftsand direction of any deadnationwhich
wasawaysadaxid, initiating bas petally and running

Figure 6 : “Cupule-like” structure (cpl) at juncture with
and succeeding the gynophore (gnf) but preceding a
vascularized ovary (vscl ovary) (scalebar =1cm).

acropetdly (Figure7).

Analysisof themainintraand inter-regional de-
compression events pluscarpe vascularizationin com-
binations alowed recognition of major statesof com-
pression and decompression. The phylloid ground
state, where the reverted flower maintains “com-
pressed” architecture of the non-reverted flower, pre-
ceded the beginning of any permutation onal 51 peci-
mens. Collective permutation events on solitary speci-
mens(i.e. vascularized carpel, formed gynophore and/

—=> RegUlOr Peper

or cupule-likestructure, formed pericladial stalk and
inter-bracts[IB] stem), rarein occurrence (n=3), were
temporaly significantly higher than (x+, = 15.000; n=3;
t =8.450; p =0.014) the standard mean reversion age
(TABLEDY).

A comparison of archival meteorological variables
from 1952 to 1982 for theregion of Teresina, Piaui®
with sample meteorol ogical measurementsfrom 2005
and 2006 for Russas, Ceara (http://tempoagora.uol.
com.br) revealed a significant difference (t=-
2.400;p=0.035) between mean annual relative atmo-
spheric humidity (70% vs 60% respectively) for both
regions. Reversion of recombinantsin Russas, wassSg-
nificantly correated (r=0.660;p=0.019) with “mean daily
range in temperature” for each month, very similar
(r=0.636;p<0.01) to that reported for previous re-
searchi,

Qudlitatively, soilsin both areaswere appreciably
different. Thosein Teresinaare entisol silts?” present-
ing pH vauesusualy ranging between 4.9and 5.8. Soils
in Russasare principally afisol loamswith ph values
generaly from6.0to0 7.0.

Figure7: Deadnation of reverted vascularized carpe (partial,
about 60% ) from basipetally to acr opetally along adaxial
cleft (scalebar =1 mm)



228

Spermutation of ground state phylloid buds and flowers

RRBS, 6(8) 2012

Reguler Peper e
DISCUSSION

Asin the previous research®, reversion in the
Psophocarpuspopul ation in Russasbegan with atrans-
mutetive stage closdy followed by apermutative stage.
The permutation documented here however wasd ower
and lesscompl etethus permitting more specific obser-
vation and analysisof certain permutativeevents. Re-
verted floral specimens, originating from onerecombi-
nant permitted morphogenerativeand timing analyses
of theseevents; their operations, functions, frequencies,
genera sequence and sel ected combinatoria manifes-
tationswhile controlling for genome compostion.

More accurate distinction of structures permitted
clearer recognition of anatomic componentsand mor-
phologicforms. Asin the case of autonomous permu-
tationgteandyss, development of thepericladid sak,
incombinatorid andyseswiththetwointer-regiond per-
mutation functions, wasusudly theinitiatory inter-zond
and inter-whorl decompression function. Stalk devel-
opment distanced the entire pre-whorls bracts’ ana-
tomic zonefrom the entirety of thefloral whorlsana-
tomic zone. Thisgeneral primacy of pericladial stalk
development, usually preceding devel opment of struc-
tures determined by dominant alelesof other “rever-
sion dependent genes” (e.g.gynophore, cupule-like
structure), supportsatheory of essentia differencesin
basicidentity of thefloral whorlszoneand itsorgans
regionsfrom the basi cidentity of thenon-whorl bracts
zone(asingle-region zone).

Genesisof thepericladial stak istreated hereasan
extension of the calyx because of its phenotypic con-
tinuancewiththefirst floral whorl (Figure5B). Thesig-
nificant timing and sequentid variabl est=-9.696;p=0.001
for separating both zones suggest flord identity and ar-
chitecturd influenceswhosefunctionsand manifesta-
tionsreflect adynamic of continuous and necessary
canalization?® and maintenancewell documented in
normal, non-reverted flowerg*32%-3 and extending to
andincluding pal eobotanically anachronically reverted
flowers. Theabsenceof that candizationand flora dy-
namic leadsto aphylloid ground statethat quickly en-
tersapermutative dynamicthat isgoverned by distinct
biophysica functions, al or partsof which can beim-
peded, redirected and/or attenuated by specific silenc-
ing or interference genes.

Didocation of bractsonthisrecombinant, homozy-
gousor heterozygousfor thedominant alele PARAL-
LEL BRACTS(PRL:BCT), raisesthequestion of gene

activation, manifestation and control. Previousresearch
demongrated as mpleMenddianinheritanceof traitsas
dominant or recessive®, The present resultsraisethe
poss bility that at least oneallel e of oneof these“rever-
sondependent genes” (i.e. the recessive “prl:bet” allele)
isa“null allele” (i.e. one that does not produce or code
for any functiona transcript or product but isphenotypi-
caly manifest asarecessive) at least under certain con-
ditiong®. ThePRL:BCT al€de, inactivation, isthena
“dominant-negative”, a dominant loss-of-function allele
initsmaintenancefunction. Genetic nullity, timingindo-
lenceof dominant dldeactivation (PRL:BCT etc.) and/
or genetic sllencing (e.9. “dominant-negativity’”) would
explaintheexpression of aphenocopy of ahomozygous
recessve phenotype(i.e. prl:bct/prl:bct) onvariousflora
specimensoriginatingfromarecombinant thetindl other
aspectspresents phenotypesof dominant dlees.
Anayzing decompress on permutation throughmani-
festation of floral ontogenetic anatomic sequence(s) re-
ved sdifferencesin morphol ogic diversity, beginningac-
ropetaly at the pre-whorlsbracts zoneand continuing
to thewhorlszoneand two of itsfour regions. Diversity
of permutation wasnotable at bracts (1 of 8 permuta
tion events) and calyces (1 of 8), absent at the corolla
(0) and androecium (0) but significantly concentrated
(6 0of 8events) (42 =15.750> x2_,,, = 13227, df =4) a
thegynoecium (TABLE 2). Thesesx permutetiveevents
included intra-whorl webbing, vascularization,
deadnation, inter-whorl distancing of androecium from
gynoecium (through devel opment of thegynophoreand/
or cupule-like structure) and spiralling of the carpd.
Thisconcentrated activity reflectsthe complexity and
range of anatomic componentsthat congtitutethefourth
whorl carpel region and sitestherein>24 and at |east
some of thedistinct morphol ogic reversion eventsas-
sociated withthat complexity.
Decompressionintra-flora permutation (i.e. bloom)
isadynamic that can occur on both sexually func-
tional®? and paleochronic reverted (ground state) flow-
ers. Such decompressioninregular, sexudly reproduc-
tiveflowersisaphenotypictrait or seriesof traitswhose
heritability (h?) can be measured, cal culated and pre-
dicted for succeeding generations’®?. However,
paeochronicintra-flora decompressonisapermutetive
capacity, manifest ([denovo] in each generation) or not
manifes. Itsheritability of phenotype cannot be cal cu-
lated. Intra-floral permutationin paleochronically re-
verted ground stateflowersisextensive (TABLE 2). It
presentsadistinctly varying yet estimable chronology
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of events. The sequence of permutation eventsdocu-
mented hereindicatesachronol ogy whose succession,
dthoughvarigble, issgnificantly ordered suggestingdis-
tinct biophysica function(s) of canalization. Thisadds
credenceto a‘“‘sequential” aspect of this paleobotanic

—=> Regulor Paper

anachronicreversion. It supportstherationaefor the
genesisof the more recent term “paleochronic rever-
sion*8 asan atavism where ancestral botanic charac-
teristics of apaleobotanic form ariseinavariableyet
predictable paleo-anachronic order.

TABLE 2: Regional per mutativediversity: Ontogenetic development of atavistic character (s) at floral or gansregionson

reverted floral specimensof asinglerecombinant plant.

Component organ(s) form Per mutative Regional diversity
event (type) subtotal T events’
Entire flower
whorls & pre-whorls Sum Phylloid state none (gs)°
Pre-whorl bracts bracts dislocate, intra-zonal D 1
(IB) stem forms
Whorl 1 (calyx) sepals normal virescent none (gs)
pericladial stalk semi-internode inter-zonal (D) 1
Whorl 2 (corolla) petals virescent none (gs) (0] 0
Whorl 3 (androecium) stamens desiccated none (0] 0
Whorl 4 (gynoecium) carpel digonolabe
clefts tangent none (gs) (0]
clefts webbed intra-whorl D
vascularised intra-whorl D
deadnation intra-whorl D
(gynophores and/ internode inter-whorl (D)
or cupule-like) cylindrica inter-whorl (D)
spiral intra-whorl (D) 6
Zevents = 8
a(x” =15750> Xfng = 13277:f = 4): buege» — ground state
CONCLUSION ACKNOWLEDGEMENTS
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pal eochronic formsof the same species.
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SUPPLEMENTARY INFORMATION

Supplementary Informationin theform of onefig-
ure(photograph) presentsanumbered genera sequence
of decompression permutation on normal, “non-re-
verted” inflorescence (1), a solitary non-reverted flower
bud (2) and sequential decompression of pal eobotani-
caly “reverted” buds. (3-10).
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