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FLORAL BIOLOGY AND STIGMA-POLLEN MATURATION SCHEDULE
IN ISABGUL PLANTAGQO OVATA F,
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ABSTRACT

Stigma-pollen maturation schedule and their interrelationship in diploid and tetrarloid isabgul
(Plantago ovata P.) revealed that anthesis in maximum number of florets occurred during carly
morning hours and stigma maturity was distributed to both morning and evening hours. Effective
artificial crossing can be achieved by pollinating the matured stigmata daily Gl anthests i the lowest
floret of that spike takes place when the immature florets are clizped off.  Protogyny was confirmed
In diploid and tetraploid, 14 and 5 florets, respectively, had matured stiymata before anthesis started
in the spike. Minimum time-gap between stigma receptivity and anthesis was 14 hours,  Stignu
receptivity and hair devclopment on the stigma and the style were simultancous.

PROTOGYNY prevails in almost all the specics of  maturation schedule, in diploid and tetraploid isabgul,
Plantaginaceae!, In Plantago ovata protogyny can  are presented hero,

b:: confirmed by the protruding stigmata, through the Time of anthests and stigma receptivity were studied

Up of the buds, The detailed morphology of spike  using {en spikes from ten plants eich of diploid varicty

and floret has been studied by Osol er ¢l®, The results  Guyarat Isabpul-l and tetraploid steain FC-41118§-37,

of an experiment conducied to study stigma-policn  Lvery floret with receptive stigma (L., when siylo
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elongated and stigma and part of the style became
visible outside the foret} and mature anthers (e,
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TapLE 11
Number of florets in which stigma became recepiive

when filament elongated, anthers protruded and antkesis  prior to anthesis in the lowest floret of the same spike

occurrad) was marhed at different timings (Table 1)

TasLe 1
Per cent stigmata and pollen maturity at various timings

In 2 n florets In 4n florets

Timings .
Stigma Pollen Stigma FPollen
7-30 to §-30 38-35 84-61 59:59 92-42
9-30 to 10-30 11-14  13-70 5-52 6-00
11-30 to 12-30 2-90 1-69 5-12 1-28
17-00 to 17-30 47-53 0-00 29-77 0-30

To avoid confusion in counting, as soon as it was
noticed that the stigma of a flore: had tecome recep-
tive, the bract of the floret, which protecind the young
unopened florot, was marked with a dot of black colour,
Later on, wher anthesis occurred in the samre floret,
it was again marked with a second dot, using red
colour. The commercially availatle black and red
fabric paints of ‘ Camel’ brand werc used for marking
the flores. The da‘*a (time and date of marking) were
collectnd from the day the stigma of the first flores
(the lowest}) became receptive ti)l anthesis was over
in the topmost floret of the spike. Data were collected
for every floret of ten spikes of dipleid and ten spikes
of tetraploid for (1) tims and date of stigma receptivity
and (2) time and dafc of anthesis. Total number of
florets studied were 501 and 424 for diploid and tcira-
ploid, respectively.

Correlation study on hair development on the style
and stigma, and pollen presence was done on gynoecia
of floruts collected from diffcrent positions in the
inforescence. Gynoecla were carcfully dissocted out
from the florets without damaging the antlcrs. By
this procedurs gynoecia at various stages of maturity
were obtained. These were stained with 29 acetlo-
carmine and examined under the microscoge.

In both diploid and tetraploid, anthesis was mainly
confined to early morning hours and sugma receptivity
was restricted to morning as well as evening hours
with tne lowgst frequency at noon (Table 1).

In a spike, on an average, 14 lower florcts in diploid
and § lower floruts in totraploid had receptive stigma
prior to initiation of anthesis in that spike (Table 11).
Morc¢over, no incompalitility sysicm has been reporied
in tnis plant®, Therifore, it was concluded that in

Spike No. Diploid Tetraploid

1 18 S
2 16 4

3 18 5°
4 2 1
5 8 2
6 17 3
7 15 i1
8 6 7
9 16 12
10 23 4
Average 14 5

these lower 14 florets in diploid and 5 florets in tetra-
ploid, cross pollination, either-xenogamous or geitono-
gamous type, had occurrcd. Therefore, in isabgul,
which is small statured (about 40cm) and in which
numasrous but very small florets are crowded on a
spike, following scquential steps are suggested for
artificial crossing: (1) Cover thc spike with tissue
paper bag beiore stigma of the basal floret tecomes
receptive.  Pollen should te collected in the morning
at 7-00 a.m. or soon aftor dew had evapcrated, in
butter paper bag. (2) As soon as stigma of the florgt
brcomes receptive, dust pollen from the male parent
on all the receptive stigmata. Continue this opera-
fion everycay, (3) The day ant) ess iy, ODserved in
the basal floret, which is the first flor.t to have anthesis
in the spike, stop pollination and clip off floreis in
waich stigmata have become receptive on this pariicular
day as well as oldur florets, if any of them has rucep-
tive stigma. Also Clip off other younger florets in
which stigmata have not yet become recuptive. This
way it will be possible to artificially poliinate about
14 florets per spike, which, if pollination will ke success-
ful, will produce 28 sccds. (4) It is essential to cover
the spike with tissue papur bag till step (3) 1s completed.
However, by following this procedure, on an average
only 5 florcts per spike can te utilized for arunficial
pollination in tetraploid.

Avcrage number of florets in a diploid spike at
Anand (50-1) and at Dclhi (55:6)* wecre almost the
same. However, anthesis in a spike was over in 7-3
days at Anand while it took nearly double this time
(13-4 days) at Delhi. This difference might be due
to higher tomperature (21-9°C) at Anand and lower
(15-8°C) at Delhi during the flowering period.

The range in time gap between stigma receptivity
and anthesis, in a single floret varied from 14 to 120 hrx
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(Table II1). However, for most of the florets, it was
between 24 and 62 hours and in none, out of the 925
florets studied, stigma reccptivity and anthesis coin-
cided (Table Iil). Further, when fully develored,
all the florets had stigma of about the same length,
and, no distinct difference in style length was observed.

TABLE ]I

Time gap between stigma receptivity and anthesis in
dipleid and tetraploid

r R |

Neuromuscular Junctions of Human Vastus Lateralis

Time gap Per cent floret
(in hrs.) -
Diploid Tetraploid
24 13:21 22-64
38 13-60 27-10
46 24 5:66
48 17-2 29-72
62 19-2 7-31
Sub-Total 65:6 87-03
0-4 0-00 0-00
14-24 11-48 2:13
2462 (Excluding the duration
mentioned above) 12-46 7-58
62-86 9-66 3-30
120 0-5
Total 34-10 13:01
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These findings did not tally with those of Mital and
Bhagat! who studied 10 florets and concluded that a
floret had either long or short style and in a short
styled floret, stigma maturation and anthesis coincided.
In none of the 925 florets observed, stigma remained
inside the bud till anthesis had taken place. In all
the cases, stigmata protruded out, through the tip
of the bud, hours befere anthesis.  Microscopic studies
revealed that only such stigmata had hair with pollen
sticking to them. The concealed stigmata neither
had hair nor polilen, indicating thereby that they were
not receptive. These results were considered as the
evidence for protogyny in P. ovata. These observa-
tions were inconsistent with those reported by Mital
and Bhagat!, who concluded: * The stigma in P. ovara
appears to be signle in bud-stage having pointed apex
covered with hairs. But next day when flower opens,
it splits into two.”
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A STUDY ON THE NEUROMUSCULAR JUNCTIONS OF HUMAN VASTUS LATERALIS
BASED ON THEIR ACETYLCHOLINESTERASE ACTIVITY
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ABSTRACT

The neuromuscular junctions on human vastus lateralis were found to show a difference in
their staining intensities when stained for acctylcholinesterase (Ache) and the mean diameter of the
paler junctions was found to be significantly greater than that of the compact, strongly stained

junctions.

THE neuromuscular junctions were considered to

snow changes in their morphology during certain
experimentall,? and pathological® conditions. How-
ever later reports4:¢ indjcate the presence of diffcrent
types of nguromuscular junctions in the normal muscle

fibres of rats, But reports about the neuromuscular
junctions in the normal human limb muscle showing
such diflerences in their Ache activity are lacking. As
this knowledge will help in the proper understanding
of the human neuromuscular appariatys in health angd



