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cause of this sterility. therefore. could be environ-
mentatl.
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PHOTOPERIODIC RESPONSES OF
SOME SPECIES OF MARSILEA

THE aquatic fern genus Marsilea represented by
10 species in India, is well known for its pheno-
typic plasticity. The results of an ecological study
of some common Indian species have further shown
the wide ecological amplitude and interspecific dif-
ferences12 and even the existence of ecotypic
variations3. This communication reports the results
of a study of the photoperiodic responses of three
species, namely, M. minuta, M. aegvptiaca and
M. maheshwarii, Five-internode long rthizome
pieces from clones, maintained in the garden, were
transplanted in unglazed earthen pots filled with
carden soil and farmyard manure, The soil analysis
showed about 2:-29 organic matter content. ‘The
established plants in the pots were subjected to
photoperiods between 8 and 24 hours in a 24 hr
cycle. The natural daylength of about 11 hours
was supplemented by a 300 W incandescent bulb
fitted with an aluminum reflector to provide a light
intensity of about 500 Ix. At the end of the
experiment, the plants were harvested, washed and
various measurements were taken. Dry weights
were Obtained after drying the plants at 80° C for
24 hours. The data are presented in Fig. LI.

It is noted that M. agegyptiaca did not survive
at 24 hr photoperiod. The r1ooting behaviour of
the plants as noted by root depth or root weight
did not show any correlation with the photoperiod.
The internode length was maximum at 8 hr photo-
period in all the four populations and showed steep
fall with increase in the daylength to a certain
level after which a rise was again observed. Thus,
shortest internodes were produced at 12 hr day-
length in M. minuta (BH.U.) and at 14 hr day-

length in M. aegyptiaca and M. maheshwarii. The
differences were also  statistically  sigmificant
(P = -001). Similarly, the petiole Ilength was

maximum 2at 8 hr photoperiod and the smallest
petioles were obtained at 24 hr photoperiod.
The photoperiod had similar effect on the size of
the leaflets. Largest leaflets were produced at 8 hr
photoperiod except that in M. minuta (B.H.U.)
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largest leaflets were obtained at 12 and 14 je
With the exception of M. minut,
(B.H.U.}, the other three populations produced
greater amounts of dry matter per plant at 10 h
photoperiod and increase in the daylength had
adverse effect on dry matter accumulation.
M. minuta (BH.U.) :gave maximum dry matter
per plant at 8 hr photoperiod,
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Fi1G. 1. Effect of different photoperiods on
growth of Marsilea species. [MAJ—M. aegyptiaca :
MMB—M. runuta (B.HU.); MMC—M. minuta

(Chandauli, Varanasi); and MMP—M. nghesh-
warii.]

Observations on the reproductive response of
the four populations under investigation showed
that except M. minuta (Chandauli, Varanasi), the
other three produced sporocarps at all the photo-
periods to which the plants were subjected. Thus,
Marsilea species behave as day neutral plants. The
failure of the Chandauli population of M. minuta
to produce sporocarps is well explained by the
fact that it requires a high soil organic matter
status for reproductive growth3,

These studies reveal that Marsilea species behave
quite differently from other water ferns and other
plants. Regnillidium  diphyllum and Salvinia
natans have been observed to show better vegeta-
tive growth (and also larger leaves) at longer
photoperiods*95. Greater stem length with longer
internodes and higher dry matter production have
been found at increasing photoperiods in several

other flowering plants?™9, But strangely enough,
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the responses of Marsilea species are just to the
contrary.  Concérning reproductive growth also,
Culvinia natans  and Regnellidium diphyllum are
tound 1o be more dependent on {emperature than
the daylengthlf, ‘

Thus, the results of the present investigations
show that Marsilea species, though day neutral,
show better vegetative growth at short photoperiods
(8-10 hr).  Further, some differences between
various species can also be made out.

Department of Botany,
University of Rajasthan,
Jaipur-4, January 3, 1973,
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Apatite with Plecchroic Cores in an Early

Precambrian Rock and its Geological Signi-
ficance

Apatite showing pleochroic cores was observed
by the author in a hornblende-plagioclase-quartz-
microcline para-schist from a greenstone-granite
belt of mnortheastern Minnesota, U.S.A.1,  This

occurrence is the first of its type, so far as known,
from the Early Precambrian.

In thin section, the apatite grains are somewhat
rounded prismatic crystals. Their cores are pleo-
Chroic in several shades of purple, dark blue, and
bluish black. Some grains yield a typical uniaxial
negative interference  figure. The  associated
minerals are blue-green hornblende, brown biotite,

calcic oligoclase (An,.), grid-twinned microcline,
quartz, and sphene,

Apatite with coloured cores is reported to be
abundant only in granitic rocks23 which are especi-
ally possible sources of most detrital apatitet,
This suggests that the para-schist containing pleo-
chroic apatite was derived, in part, from the denuda-
tion ¢f a granitic source. The oldest granitic rocks
of the area comprise the Giants Range batholith?
that is intrusive into, and hence younger than, the
Mctasedimentary rock., The occurrence of apatite
with pleochroic centres in the pre-batholithic rock,

therefore, points to an earlier episode of granitic
Plutonism in the area.

Apulite showing pleochroic cores is a potentially
useful provenance indicator in scdimentary petro-

logical studies and may be useful in lithologic
correlytion,
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Spore Colour Mutants Induced by Gamma
Irradiation in Trichoderma glaucum Abbatt.

Morphotogical and nutntional  mutants  were
induced by thermal ncutrons in Trichoderma
plaucum?, Growth characteristics of three spore

colour mutants obtained by gamma irradiation in
T. plawcum arve reported  here.  Cultures of
T. glancum were grown aml maintamed on Czapex
Dox agar supplemented withe yeast extract (2 /1),
Maximum growth and sporulution were ub::::r‘w‘d
on fifth day of incubation at 30°C, Comdia
collected in distilled water (concentration, 1 X I‘UT
conidia/ml)  were dipadigted in a WCO cell for
I hour (dose ryte 43 kR/min) and then plni;:d o1



