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/Estivation in Malvaceae

TaE wmativation of tho corolla of u flowor of the family
Malvacoae is distinotly twisted (contorted) in bud, the
condition generally persisting even aftor tho opening of
the flowor. A striking poculinrity of tho mstivation is that
in ubout half the numbor of flowers of any plant of any
spncion of this family, tho potala are twisted clookwiso and
tho rest in a counter-clockwise fashion. The family
comprises 1,200 spucivs! or morot.

A malvacoous flowor ia pontamerous and the five
twisted potuls aro froo to the baae whero thoy aro attached
to the monadulphous stominat tubo. Tho potals ure shod
with the tubo whon tho flower withors. The individual
potals are asy ical, a charaat corrolatod with
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Flg. 1. Right- and left-hled flowers of Stalvaceae (M iuscus roene-

Fig. 2. LeRt- wml right-handed fowers ot lon

malabaricum

e (Saboabu

twisted mstivation®. When viewed apieally, the flowor in
considered Jeft-hnnded ({clockwise contorted mstivation)
if tho innor margin of u petal curves clockwiscly towards
tho periphory, and right-handed if it curves countor-
clockwisely (Figs. 1 and 2). Inaomo species {(for examplo,
Hibiscus rosasinensis) the staminal Lube alao twists; clock-
wise in a left-handed flower, counter-clockwise in a right-
handod flowor. Insomo others such as Thespesin populnea,
the ond of tho atigma is conspicuously twisted.

75,907 Bowors ol 31 apocics from 12 genera of Mulvaceav
wore examinod mostly by me in and around Calecutta and
in Coylon. Somo data were aupplied from Coi
(South India) by Cyril Selvaraj. Additional data were
obtained from Sussex.

Of tho 31 species examinod, 17 have an excess of left-
handod Aowors, and of theso, tho %' values for only threo
apeoies show significant difforonce fromi the expected. Ono
of these, Pavonia odorata, has only 18 flowors. Tho x!
value for tho overall population shows a significant
difference from the oxpected. This ia mostly due to tho
conspicuous left-handedness found in Abutilon indicum
and Hibiscus rosasinenais. The figures rocoived from
Coimbatore for Abwtilon indicum woro vory different (67-1
per cent lafts). Tho data for H. rosusinensis rolato to 46
bushes observed for a three-month period in 1881, &
bushes for the. year 1962, and 4 bushos from Coimbatoro
observed for two months in 1062. It may be montioned
that in all those popuiations the left-handed flowers woro
slightly in excess of the right-handod flowers, the moan on
the total Aowors boing G51:26 + 0-28 por cont lofta.
H.r 7 is alone for 43-4 por cent of tho total
flowora examined, and tho »? valuo for this spocies largely
affeots tho ontire population, leading to a wignificant excoas
for tho lefts, nlthough the lofts account for only 50-64
per cont of the ontire flowors oxamined [rom India and
Ceylon. Ignoring this spocics, oquality may bo oxpeocted
for the rest of the aspeciea. In tho ceso of H. rosasinansis
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tho oxcess of lofts over rights is persisting even with the
large samplos and in different seasons, and aa such, detailed
investigation will be takon up with this spocies. In Cocos
nucifera whoro tho loavea are arranged in five spirals in a
right-handed or left-handod manner, the foliar asymmetry
was found to be non-inherited!. But the loft-handeds in o
population gave 209 per cont moro nuts than thoir
countorpart®.

Seasonal variations de not seem to alter the proportion
of tho lofts and righta, as is evidont from tho data collocted
throughout 1962 on five bushes of H. rosasincnsis.
AEstivation differonces arc also found in somo spocies of
Bombaonscono, a family formerly included undoer Mal-
vaceao'. All tho flowors from throo troocs of Salmalia

labaricum (Boml ) wore d in 1802 and it
was found that the right- and left-handed flowers aro
produced in the surno proportion throughout tho flowering
soason. The data on one of them are represonted by the
graphs in Fig, 3.
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¥lg. 3. Dally shedding of flowers in a Salmalia malabaricum Ltree.
=, Total lowers: -« -, leNt-band Rowers

At my request, observations wero made on the following
malvaceous species at tho Stonehurst Eatates, Ardingly,
Sussex, by G. R. Wakoficld. Abutilon vitifolium. A.
aauvitzis, A. thomaonii, A. megapolamicum, Hibiscus
syriacus, Hoheria lyalii, H. galabrata, Malva sylvestris and
M. rotundifolia. Tho following is tho summary of his
observations: “'Flowers on truases of identical stages of
growth do not appear to have the same oponing pattern
(twist); thoy do not soern to open alternately one way or
the other. Flowers oponing at different timos of tho year,
consequently undor diffcrent climatic conditions and light
densities, do not show any regularity either one way or the
other (right or left); likewiso thero ssems to bo no dif-
feronce betwoen flowers opening on the sunny side of the
bush or the shaded side. Altogother I seem to bo abio to
prove no pattern of regularity and-the numbers scom to be
roughly equal for eithor diroction”.

Tho leaves of Malvaceae and Bombacacene are altornate,
and an ination of the fl of ive leaf axils
in some shoots of a fow apoocios did not show that altemato
leavos boar in their axils flowers of the samo potal-twist.
Tho two types of flowers are randomly distributed on
overy shoot. Eichler?, howevor, scoms to have recorded
in Malva sylvestris o rogular pattern in tho asymmotry as
ndjacont flowers showed different direction of twisting.
No significant difforencoe in the number of stamens was
notiegd botwoen tho two types of flowors in Hibiscus

ia, Salmali labaricum and Ceiba pentandra.
In Salmalia, tho capsules of both typea of flowers wero
hed, and no signifi difforonco iced b

thom.

Malvaceae and Bombacaceao are not the only familics
which exhibit this y 1i ivation of their corolla.
Bome or most spocioa of Palmae, Caricaceao, Linaceoao,
Sterouliacene and perhape a fow othors may exhibit
this phonomonon. Tho full data collectod on Hibiscus
rosasinensis and others will bo published elsewhsre.
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I thank Mosars. G. R, Wakefiold of Ardingly, Sussox, and
Cyril Solvaraj of tho Agricultusul Colloge, Coirnbatoro, for
their co-oporation.

T. A. Davis

Biometric Resoarch Unit,
Indian Statistical Inatitute,
Calcutta, 35.
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Seedlings of Eichhornia crassipes: a Possible
Complication to Control Measures in the
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