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PRELIMINARY OBSERVATIONS ON THE
EMBRYOLOGY OF SPINIFEX LITTOREUS MERR.

Spinifex Littoreus Merr. 15 a gregariously growing wocdy
shrub inhabiting the sandy ©beackes., During
vegetative phase the brancltes spread on the surface
and in the reproductive ptase tl ey grow ercct and bear
flowers in large globose radiating racemes,

The male spikelet is 2-flowered, The flower las
four glumes, tre first and second are empty and tle
other two are paleate and triandrous. The anther is
elongated, dithecous and dorsifixed. A vertical row
of uniseriate hypodermal arclLesporial cells, following
the monccotyledonous type of development preduce
three wall layers and innermgst tapetum, Tle outer-
most wall layer, adjacent to the epidermis, does not
show fibrous endotlecial thickenings even after the
pollen grains have considerably developed. I} ¢ tape-
tum, parietal in origin, follows glandular type of deve-
lopment, The tapetal cells (Fig. 1) are uninucleate,
distinctly vacuclate and persists even at a mature
stage. The sporogenous cells after repeated mitotic
divisions function as microspore motkher cells, Simul-
taneous type of meiotic divisions take place in the
microspore mother cells. The divistons are not syn-
chronous and the cccurrence of microspere mother
cells and distinct microspores can be observed in cne
and tre same microsporangium, Sometimes the nucles
of the dyads are of different sizes and their response to
staining was also different. Tke tetrads cf microspcres
exhibit isobilateral (Fig. 2), decuscate, tetrahedral and
lincar configurations, Thre mature pollen grain, thlat
could be observed with the available matcrial, is uni-
nucleate and uniporate with smooth exine. Tle
female flower consists of four glumes—first and sécond
are empty as in the male flower but larger in size, tle
third is paleate, empty or triandrous whereas the fourth
glume is feminire. The ovary is morocarpelary, uni-
ovulate and with two Jong styles and feathery stigmas,
Trke ovule is unilegmic, anatropous and with an
‘“obturator ” roofing over tr.e micropyle and extending
towards the chalaza on the other sice. A seccnd
envelope, often deccribed as outer integument®, is
neither from the nucellar tissue nor grows alcng with
tf.e inner integument. Morevover when the ovule
is making a shift in its pesition during ns ontogeny,
the outer envelope is not involyed in it, This enve-
lope, in longisection, stops as a hced over tfe micro-
pyle and extends as an ourgrcewth at t) e chalazal region
and is not in any way rclated to the position of the

micropyle, By its origin it appears to be more apt,

to be designated as ** Obturator ¥, the exact ontopeny
of which is being investigated, Somctimes an gddi-
tional ovule arices from the ap.cal massive 1cgion of
the ovary. Tlis ovule, in its sttucture and in tle
organisalion of tre female gametophyle, resombles

Fics, 1-7, Spinifex littorens, Fig. 1. LS. of
anther showing three wall layers, tapetum and micro-
spore mother cells, Fig, 2. Isobilatera] and decussate
tetrads of microspores. Fig. 3. LS. of ovary showing

1.bic::rwlate condition, Smaller ovule outsjce tke ovarian

cavity. Fig, 4, LS. of ovary, Twin embryo sacs,
similar in size and with primary endosperm nucleus
in each. Fig, 5. Chalazal part of mature endosperm
depicting the pouch and incipient Faustorial structure.
Fig. 6. Mature endosperm with a well defined cavijty
around tre posiiion of the embryo, Fig. 7. Globulac
proembryo with mascive suspensor, Nucdlear endo-
sperm concentrated around the embryo,

that in the ovarian chamber (Fig, 3). Howaer, the
apical ovule is somewhat smallor in size with its entbeyo
lagging in development, Wi ea the pnembno of the
basal ovule ig at jts globular stage that of the ap:cal
ovule remains at the S-¢colled stage, The orassinucellare
conditicn of tte ovule is of dual origin: the periclingd
divisions of tl.e nucellar ep’dermis and tle panctal
tissue add layers of cells between the megaspore mot er
cells and the nuecllar epidermus, Tle megaspore
moiher cell undergoes meote dnvicio U resulting g3
tincar tetrad of megavpores, the towermoest of whidh
devetops ito a Polvpgonum-type of embnoe e, An
nteiesiirng plenomenon iy e puuniane of  fwan
embryo saes (g, 3). THe two emibuve saes e s L
e osize and development, o prosumed thae the
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would base developed from two distinct megispores
with pasitional changes so as to lie side by side and can
be placed under *false polyembryony™?. The mature
embryo sac s pear-shaped. [ts chalazal pole after
fertisation elongates and pustes deeper into the nucel-
lar tissue., The threc anuipads, probably stimulated
by p.dlinaton and fert hisation, undergo divisions
resulting in a group of consprouous densely stained
cells that rematn persistent even at the globular stage
of the proembryo. Endosperm is of the nuclear type.
Cell wali formation proceeds in a centripetal pattern
and finally it becomes ccllular and cccuptes the entire
area of the embryo sac. Tre endosperm cells imme-
diately around tle embryo 2re with dense cytoplasm
and distinct boundary (Fig. 6). In the chalazal
region, the peripheral endosperm cells are rectangular
in shape and appear to be meristematic, Laterally,
along one side, a distinct pouch-hike orginisation with
a central small, haustonial outgrowth is clearly recog-
nised (F1g. 5). Its exact origin, and its haustorial
nature, if any, are to be traced.

The zygote embarks upon its first division only
after the primary endosperm nucjeus has undergone
few divisions, The transverse division of tke zygote
results in a terminal cell and a basal cell. Both the
cells undergo transverse divisions to form a linear row
of 5 or 6 cells. Further development could be traced
to a globular proembryo with a massive suspensor

(Fig. 7).
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DEVELOPMENT OF TOMATO GENOTYPES
WITH EXSERTED STIGMA AND A SEEDLING
MARKER FOR USE AS FEMALE PARENTS
TO EXPLOIT HETEROSIS

THE detection of a mutant THR 7-1 with exserted
stigma (ex) was reported earlier®. Since exserted
stigna provides ready accessibility for hand pollina-
tion wit -out emasculation, it has a potential use in
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hybrid seed production. Incarporation of suitable
recessive marker gene/s 1nto this mutant for detection
of chance selfing was considered desirable. Potato
leaved (¢/c) character (a recessive secdling marker)
was successiully imnecrporated in this mutant th rough
hybridization, using IHR 174 as a denor parent.
IHR 174 15 also characterised by positional sterility
conditioned by the recessive gene py. This gene
causes fusion of anth.ers and petals, preventing deh;-
scence and thereby fruit-set, in nature,

Adopting pedigree sclection n the cress 1HR 174 x
IHR 7-1, two lines in F; generation with exserted
stigma and potato leaves were 1solated. Tlrey were
provisionally designated as Ex-1, raving normal
flowers, and Ex-3, having positional sterJity (Fig. 1).
On progeny testing over two seasons, these lines were
observed to be bresding true for the exsertion of
stigma, and hence were genctically stable for this
character. Exsertion of stigma in totmato has been
reported by many workers, to be genetically
governed’s 2,

Tre extent of natural fruit set was assesced both
in Ex-1 and Ex-3. Under open pollination Ex-1 (with
normal flowers) had higx fruit-set of 399, OFf the
255 seedlings raised from t. € open pollinated seeds of
Ex-1, cut-leaved (¢¥) plants resulting from out-crossing
were as low as 5:69,. Obviously the exserted stigma
does not prevent natural selfing. Tfe drooping nature
of tre floral disposition probably permits adequate
quantities of pollen to drop on the stigma, following
ant-esis. On t-¢ otrer Land natural frurt-set in Ex-3
was as low as 3-0%. Of 106 seedlings of Ex-3 raised
from its open pollinated seeds 99-059% were potato
leaved, indicating predominant selfing. Since all tre
open pollinated potato leaved seedlings from Ex.3
were observed to have the positicnal sterile (ps) gene,
the possibility of its natural crossing with Ex-I was
ruled out. Tire low fruit-set was obviously attribu-
table to te breakdown of tFe non-del.iscent mechanism
m a few anf-ers resulting in self-p llination.

Ex-1 was crossed w:ith six promising high yielding
collections using the latter as male parents. Tle
crasses were effected by bud pollination of Ex-1 with-
out emasculation. A hig percentage of hybrid plants
were observed in the resultant seedlings as evidenced
by 949 cut-leaved plants among a total of 923 plants
raised in tte nursery. Tre hybrid plants obtained
from trese crosses were evaluated along with their
parents for vield and ot er atinbutes. Heterotic
exnression for yield and several oti er characters was
observed in all Fy hybrids, Heterosis for yield ranged
from 14:0 to 43-8%.

Trese results show that Ex-1 has a good general
combining abilty wric* descrves to bz exploited,
Since the step of emasculaticn can be avoided, these



