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OF THE INCOMPATIBLE POLLINATIONS OF STRAIN
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Brassica campestris. L (Mustard) has several campatible and incompatible
strains. In the incompatible strains, the incompatibility barrier has been recognised
to be situated in the stigmatic region. The cuticle of the stigma has been pointed
out to be the compatibility barrier by Christ (1959) in Cardamine pratensis. In all
cases investigated until now, pollen of plants, which have a cuticular layer on the
stigmatic surface had a cuticle-breaking enzyme system also. In plants where the
incompatibility barrier is active at the stigmatic level, it is possible to get normal
seed set by disrupting the stigmatic region or by by-passing the stigma and
applying pollen directly on to the conductive tissue of the stile (Kroh, 1956). The
present study was aimed to test the incompatibility reactions during self pollination
in the self-incompatible strain Kanpur Lotni (KL) of Brassica campestris and also
to find out a means to break the incompatibility barrier so as to get normal seed set.

Material and Methods

Self-incompatible Kanpur Lotni was used for studying the behaviour of
incomptible pollen on incompatible style. Bud pollination, hand pollination ofthe
open flowers, pollination after scrapping of the stigma and pollination after remov-
ing the stigma were done using the same self-incompatible plant as the male and
female parents. In each group 100 styles were collected at intervals of one hour,
two hours, six hours and twenty-four hours aft , ; ) pollination. The styles were then
fixed in 1:3 acetic-alcohol for 72 hours and then preserved in 70% alcohol. Styles
were treated with acid-fuschin light green stain, incubated for 6 hours at 50° C
cooled overnight and squashed. Hydrolysing for 5-10 minutes in N/10 HCL was
done to get better spreading of tissues.

Results and Discussion

Bud pollination

Most of the pollen grains germinated on the immature stigma at one hour
after pollination. At 2 hours, tubss ware progressively longer. However at 6 hours,
the majority of the growing tub3s had swollen tips indicating their impending rupture
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At 24 hours, a few normal growing tubes could be detected deep down in the stylar
tissue, growing towards the ovules. Normal seed set was obtained.

Pollination of mature flowers
There was no pollen germination after one hour, or two hours but about

10% of r ! i grains showed minute tubes after 6 hours and 24 hours. Even at 24
hours after pollination, the tubes were as short as those on the bud pollinated styles
after one hour. This indicated that germination was very slow and also the germi-
nated grains did not produce functional tubes. No seed set was observed.

Pollination after scrapping the stigma

No germination of the grains was observed up to 6 hours after pollination.
However at 24 hours after pollination there were narrow normal tubes as long as
those on the bud pollinated styles after 6 hours. Apparently these tubes were fun-
ctional since normal seed set was observed later.

Pollination after removal of stigma

Germinated grains were found on styles 6 hours after pollination and on
those after 24 hours of pollination normal elongating tubes were observed. Here also
though germination was slow, the tubes were normal seed set was also obtained.

It is clear from the present studies that the inhibitory substance that pre-
vents normal tube growth and fertilization in self-incompatible pollination of
B. campestris is concentrated in the stigmatic tissue of mature flowers. But in the
buds, this substence is either absent or of a very low concentration so as to allow
germination of the pollen grains and tube growth and when pollinated after scrap-
ping off the stigmatic surface, germination is found to be very slow. However, at 24
hours after pollination, normal growing tubes could be observed which indicated the
possibility of a normal fertilization later. When the entire stigma was removed
germination, though stow, was not as slow as in the case where only the stigmatic
surface was removed and here also normal tubes could be seen about 21 hours after
pollination. The concentration of the inhibitory substance seems to decrease from
the stigma downwards because the germination and tube growth were faster when
pollen grains were applied directly on to the lower stylar tissue and some tubes were
even able to penetrate deep into the style in a normal manner. Therefore, applying
the pollen grains directly on the stylar tissue by-passes the stigmatic barrier and thus
allows normal pollen tube growth, fertilization and seed set.

Summary

In the incompatible pollination of strain Kanpur Lotni x Kanpur Lotni of
B. campestris, the inhibitory substnnce preventing self-fertilization was found to be
concentrated on the stigma and the stylar region adjacent to it. Applying the
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pollen grains directly on the stylar tissue after removal of stigma was found to
by-pass the stigmatic barrier and thus allowed normal pollen tube growth, fertil-
ization and seed set.
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