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OBSERVATIONS ON DEGRER OF
APOSPORY IN THREE MEMBERS OF
ANDROQPOGONEAE

IN most of the agamic complexes 1n grassesS
and particularly in Andropogonece, diploids are
sexual, tetraploids are facultative apomicts
while pentaplecids and hexaploids are obligale
apomicts with some exceptions. For studies of
apomixis in this tribe, essentiaily two different
methods have been used 1in +the past: (1)
Hybridization between apomicts and sexual
plants, taking maternal inheritance as a prroot
of apomixis, and (2) Embryological methods
using microiome sections or smear technigues.

In the present study, apomixis in three
tetraplcid members of Andropogoneca: namely
Bothriochloa pertusa (I..) A. Camus, Dichan-
thium annulatum (Forssk.) Stapf, and Heétero-
pogon contortus (L.) DBeauv. was studied
using embryological moihods., All these lhrce
grasses are excellent fodder grasses and there-
fore apomixis can be economically exploited.
Flowering material at diffcrent stages of
development was killed and fixed in nawvaschin.
Owvaries were sectioned at 8-12ux and siaincd
in sgafranin fast green combination.

In the three materials studied, the develop-

ment of the female gametophyie followed two
distinctly different patierns, one of them result-
fng in 8-nucleate scxual embryo-sac and thc
ather resulting in 4-nucleate aposporic
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Sexual Embryo-Sac.—The megaspore mother
cell divided by meilotic division and gave rise
to a linear quartet (Figs. 1, 2), of which only
chalazal megaspodre was Tfunctional (Fig. 3).
The functional megaspore nucleus divided by
a mitotic division and the resulting two nuclel
separated to two poles (Fig. 4). Each of these
nuclei divided by two successive divisions,
giving rise to an 8-nucleate embryo-sac with
three antipodals, two polars, one egg and 1two
synergids. The antipodals further divided by
many divisions (Fig. 5). In Heteropogoi
contortus the development of sexual sac did
not proceed beyond meiosis and therefore no
mature sexual embryo-sacs were observed in
this species.

Aposporic Embryoc-Sac.—One or more
nucellar cells enlarged and functioned as
aposporic embryo-sac initials (Figs. 6, 7).
The nucleus which remained restricted to one
pole by a big wvacuole, divided twice and the
resulting four nuclei differentiated into two
syvnergids, one egg and one polar (Fig. 8).
Aposporic sac or sacs were found accompanied
more regularly by a single, but rarely by two,
sexual sacs (Fig. 9) in the same ovule.

The fregquency of aposporic and sexual
embryo-sacs is given in Table I. It is evident
that the relative freguency of the two {ypes
of embryo-sacs differed in the three species.

TABLE 1
Frequency of aposporic and sexual embryo-
sacs in three species

A posporic Sexuaal

Species embryo- embryo- Total
sacs sacs

(1) Bothricchioa 22 39 61
pertisa (36-19%) {(63-99)

(2) Diclarthiim 157 77 234
AILPLLL AL 12092 (67-19% ) (32-995)

(B8) ZDleterogogor 203 . 203
corztories (1009%)
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Measured in terms of univalents, multivalents,
laggards, bridges and fragments, the results for
which will be published elsewhere, the three
materials used showed different degrees of

meiotic irregularities. Mveiosis in B. pertusa
was least abnormal, while in H. contortus it
was highly disturbed, The condition in

D. annulatum was, however, intermediate.
When these results are compared with those
presented in Table I, a correlation between the
relative frequency of aposporic ocmbryoO-sacs
and the degrec of meiolic irrcgutlarities iu
obwvious,
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Fies, 1-9, Figs. 1-5, 9. Bollriocaloa pertusa

Eriume aumielatum, Figs. 1-3.
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an aposporic embryo-sac in the same ovule.
The three species selected for the present.
study belonged to the sub-tiribe Andropogoninee
of the tribe Andropogonece and were related
to each other as evident from base chromo-
some number x —= 10), spike morphology and
spikelets arrangement, etc. On the basis of
recorded introgression Harlan et gl. even sug-

gested that Dichanthium, Bothriochloa and
Capillipedium should be lumped together as
one genus. It is natural therefore to expect

that apomixis followed the same evolutionary
path in these three species, As evident from
the degree of apospory recorded in the present
study, the three materials represented three
stages of evolution of apomixis. The material
of H. contortus represented the last stage, while
that of B. pertusa represented a very early
stage of such an evolution, However, the
degree of apospory recorded in the three
materials was not characteristic of the respec-
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Formation of linear quartet.
sexual embryo-sac. Fig. 6. Many aposporic initials, -one with 2 nuclet at one pole.

Mature aposparic embryo sac,
(Figs. 1-4, 6-8, X 500 ;
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Fig, 6. Hetevopogon contortus, Figs. 7, 8, Dickan-
Fig. 4. 2-nucleate sexual sac., Fig. 5. Mature
Fig, 7. 2 overlapping linear
Fig. 9. 2 sexual embryo-sacs,
3, x 300)}.

tive species, and one could expect to fihd thé
different stages in the same species in materials
collected from different geographical regions.
A species thus becomes more and more agamao-
spermous, as the number of unredueed empryo-

Figs. 5,

sacs Increases and as the hapleid products
(pollens, embryo-sacs or egg cells) become
lethal.
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