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Gametophytes and Fertilization in Two Members of Cyperaceae
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THE present account deals with male and female gametophytes and
fertilization in Scirpus corymbosus Heyne and Fimbristylis monostachya
(Linn.) Hassk., two locally available species of the sedge family.

Material of both the species was collected locally and fixed in
70% formalin-acetic-alcohol. Dedydration and embedding were done
according to routine methods. Sections were cut 8-10 microns thick.
They were stained in Heidenhain’s iron-alum haematoxylin and de-
stained in picric acid. Light green was used as counterstain.

OBSERVATIONS

Microsporogenesis and male gametophyte.—The male archesporium
develops hypodermally at 4 corners in the young anther. It consists
of a plate of 2 or 3 .ells that extends over the length of the anther.
Anther development follows the monocotyledonous type of Davis
(1966). A four-layered anther wall inclusive of epidermis is developed
in both the species (Figs. 1, 2). Some cells of epidermis in mature
anther are tannin-filled in Scirpus corymbosus while in  Fimbristylis
monostachya most cells are tannin-packed (Fig. 5). The hypodermal
layer develops as endothecium with slightly thickened cells that
possess spiral bands and globular markings (Fig. 5). Middle layer 18
ephemeral. Innermost wall layer develops into the glandular®tapetum.
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[ts cells are uniformly uninucleate in . corymbosus. In F. monost
' . . KD, . ) Std
however, man3y later chome) h_lnuclcutc (Fig. 2) and some of them :ﬁﬁ‘;
as mang as 3 to § nuclc_‘l (l*lgs. 3, 4). Subsequent nuclear fusion in
some results in polyploid units (Fig. 3). ‘

87

sThe primary sporogenous cells divide formin
that look triangular in outline with their apices meeting towards the
tentre of the anther loculus (Fig. 1). Meiosis (Figs. 6 7) is not ac-
companied by wall formation. Consequently pollen mother cells sh:)w
4 free lying ftuclei for some time, Later, three of these migrate to the
narrow end and constitute the non-functional nuclei while the fourth

remains in centre and represents the functional nucleus of the pseudo-
monad. Septum formation is regularly observed in both species
(Figs. 8-10). During these post-meiotic stages the wall of the young
micrcspore 1s thrown into folds and the central portion of the cyto-
plasm takes a comparatively deep stain (Fig. 8). The effcte nuclei

do not divide subsequently.  They remain healthy till 2-celled stage
(Fig. 10) and cventually degenerate.

g pollen mother cells

The first division in young microspore takes place in a plane
parallel to its long axis; the resultant generative cell rests on the effete
nuclei (Fig. 9). Later on the pollen grain enlarges, vacucles appear
in it and the generative cell gets displaced from its original position
(Fig. 10). It divides (Fig. 11) forming two male gametes. Mature
pollen grains are thus 3-celled and vacuolate in F. monostachya (Fig. 12).
In S. corymbosus they are highly vacuolate, the cytoplasm presenting
alveolar appearance. The gametes here lose nuclear characters and
are crescent-shaped bodies with hyaline areas around (Fig. 13).

Ovule.—A single ovule develops from basal placenta. It bends
during development and becomes anatropous. It is bitegmic and crasi-
nucellate. The growth of cuter integument on the funicular side is
suppressed during development and the micropyle is organised only
by the inner integument (Fig. 14).

rogenesis and embryo-sac—The female archesporium
deveﬂ{;f a;ls)oa gingle hypodermal cell (Fig. 15). A periclinal division
in it sets apart the primary parletal cell and megaspore mother cqll
(Fig. 16). Later a parietal tissue of 3 or 4 layers is developed in
F. monostachya (Fig. 18) while this is massive with 7 or 8 layers in
S. corymbosus (Fig. 19).  Consequently the embryo-sac is deep-seated.
The megaspore mother cell enlarges considerably, uqdergoes
meiosis and forms a linear tetrad of megaspores d(Flg. 17).
It is always the chalazal megaspore that functions a.n1 underg(::s
three successive mitotic divisions to form an octo nuc eate'mec.}j
gametophyte of the Polygonum type. The micropylar I}leg‘mpt(?r“
eventually degenerate; their remains persisting for al ong time
(Fig. 20). Mature embryo-sac 1s'br0adly elongate with ‘1"3“1“0“
chalazal end (Figs. 18, 21). Ege is fla k-shaped and synergi i 2“1")°
hooked. The polars fuse in the centre of the embryo-sac (Figs. 20, o).
Tst)le epﬁemeral antipodals are lodged in a chalazal pouch in §. corym-

bosys. They are arranged variously,
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. Fies. 1-23 .
ing wall layers : S‘-'“‘P}IS corymbosus.  T.s. : -
Pt s P18 29 " Fimbr mmtacy, "o 3°°LA" B o
‘ yers. Figs, 3, 4. Tapetal cells showing nuclear behaviour

Fig. 1.
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Fig. 5. L.s. part of antl r
: o ) ler  wall showi . .
@ Figs. 6-7. Meiosis. showing epidermis .

functional nuclei. Fing% 8.’-0211(:::1“ lnlcrospore showing f‘;inrl(‘jionill]dgtqhdeC;li)nr:'
bosus. Fige 10. 2-celied polic I pollen grain. Figs. 10 sl -
lled pollen grain. Fig. 11. Same with '(lliii'sio‘i”g?”gcn(c{;;)l}m-
! ative

/Cifl]: co;})%nblcims[”g’i)g’!m”l/g‘ m{)’géflmg,wa'll celied pollen grain. - Fias. [3-14. Sci
o it ' 2. J-cclled pollen grains. i ‘ . ovary . Dia-
sranmatc) showing analropous owi, obiurator and Ryposiase. Fige 13, P
. Fig. 16. Megaspore mother a?l archcspormm. Figs. 16, 17. Scirpus .('()ry.mbmus
Petivle nionas i cell. Fig. 17. Linear megaspore tetrad. Fig. I8 Fim-
e Fig 19 lSCi;" }us. S. apex of nucellus showing parietal layc'rs ar%d crﬁbr”g:
g Wl o . e p20 c%ymbgsus._ Nucellus apex in L.s. showing parietal layer gnd
e 7 o {mbrlstylzs monostachya. Micropylar half of embryo-sac
stase' o éntipco”dl;llls coléiygmbzoivus.MElg. 211. Mature embryo-sac. Fig. 22 yHy‘po-'
( . . 23, icropylar half of e - ing
tube, synergid, zygote and primary endosperm nucleul:bryo sac. showingpollen
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nu I?gée?lnutgl?ogilsébif],rg’:g?ryo-_sac; fo, folds; hy, hypostase; ii, inner integument;
) ’ N, @ . ! ' ; Ik
z, zygote. . oi, outer integument; pt, pollen tube; sy, synergid;

Hypostase.—This is observed in S. corymbosus only. A grou
chl .n‘uqellar cells just below the antipodals gJét marked 0)1/1'( frorﬁ thg
adjoining cells due to dense cytoplasm and prominent nuclei. It is
deep sauceg-_shaped in appearance (Fig. 22). This hypostase persists
up to fertilization and later degenerates.

. Obturator—This embryological character is noticed prominently
in S. corymbosus. Here a few cells at the base of the funiculus divide
repeatedly and form rows of elongated, flexuous cells that cover the
micropylar region. This funicular obturator is well developed at
the mature embryo-sac stage (Fig. 14). The tubular cells of funiculus
are vacuolate and enclose elliptic nuclei. Tt is believed that obturator
facilitates entry of pollen tube and also supplies nourishment to it.
In F. monostachya obturator is rudimentary in nature.

Fertilization.—The wind-borne pollen grains are caught on the
stigmatic surface and, after germination, the pollen tube travels down
the stylar canal. It leaps over the ovarian cavity and reaches the
ovule.” It now enters the micropyle and passing over the nucellar cells
finally enters the embryo-sac (Fig. 23).” Here the male gametes are

discharged. Triple fusion precedes syngamy.

DiSCUSSION

her wall 1s unifo;mly four-layqred; the
with some tannin-filled cells and spiral endothecium with

arkings ersisting in mature condition. This 18 also

lobu gr e onl?/ IiDnvestiga.gted here. However, these g&obulgr
: Gupta (1962) in F. dichotoma and needs
markings - nOtTr;l:é) Oglfgdgﬁtr tul;)ctum 1S rcpor(qd to be unmuclea?e
- % largé number of sedges (Dnyansagar and Tiwari, 1956 ; Gll_ipivd,
1962 grﬁg h, 1962; padhye, 1967, 1968) as also 1n S. corymbost‘ts. ow-
.1951-2 “tn aCJ;perus ’tegetum (Padhye and Moharir, 1958), C. compressus
¢vel,

In the Cyperaceae ant
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padhye. 1959). Kvllinga triceps (Padhye, 1960) and Scirpus '"”""f'haru.
(Padhye, 1959), Ay s 3

hve. 1967) there are reports that at lcast some cells of taper”
(Pad 1,\'0.[>inuclcntc prior to degeneration. In F. monostachy, tum
hc;o:l]’f,t only show 3-5 nuclei but also subsequent fusion betweep them,
cells not only » _
resulting in polyploid nucler.

Septum formation in the pseu('lon}onad‘lzl x:cgu‘lurly “’h-%_crvvt'd N
many members of the family. This is d(c3”9'e , ”(’1 s‘pccmﬁ of Scirpy,
(Piech. 1924, 1928), F. cericea (Tanaka, ])G) an ;c()cczm,v In Sclerjy
stocksiana (Untawale and Padhye, 1999). upta b(l 6 ) Teported gy,
intermediate condition in F. dichotoma where a feel 1e septum develgp
between the functional and effete nuclei but there is none between the

latter.

e young microspores present highly contracted appearance
and Tll:)oky as gif they zlt)re degenerating (Shah, 1962 Pachye, 1967,
1968). Likewise the cytoplasm in the central region of the grain js
dense and takes a deep stain. Also folds developing in the pollep
wall start from the broader end and converge on the narrow end where
the non-functional nuclei are located. This is also true for the species
investigated here. It is believed (Padhye, 1967, 1968) that these phe-
nomena may be playing an important role in segregation of non-
functional nuclei from the functional one.

Mature pollen grains are 3-celled. This is true for other investigated
members of the family. However, 2-celled pollen grains are reported
in F. quinquangularis (Dnyansagar and Tiwari, 1956) and F. dichotoma
(Gupta, 1962). This needs reinvestigation.

A parietal tissue is regularly developed in the ovule. But its ex-
tent varies considerably in different species. Normally it consists
of 2 layers. In Eleocharis geniculata (Padhye, 1968) it has 3 layers,
in F. monostachya 3 or 4 layers while in F. quinquangularis (Dnyansagar
and Tiwari, 1956), S. mucronatus (Padhye, 1967) and S. corymbosus it
is made up of 6-8 layers. This renders the megagametophyte in these
taxa deep-seated. Embryo-sac development in the family is always
of the Polygonum type (Maheshwari, 1950).

Thc. fun@cular obturator is we]| developed in S. corymbosus. This
featqre Is fairly constant in the family. Tt is reported previously in
Kyllinga triceps (Padhye, 1960), C. niveus (Patel and Shah, 1962) and
species of Kyllinga, Cyperus, Eleocharis, Scirpus and Fuirena studied
by Padhye (1967). ORly in’ species of Fimpereries (Padhye, 1967) it
Is poorly developed and rudimentary.  Fertilization is porogamous
and triple fusion precedes syngamy.

SUMMARY

dAn‘thcr wall is four-layered, Epidermis with tannin-filled cells
and spiral endothecium with globular markings persist in mature
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The obtur goialilsce;&shaPEd hypo§tglse is developed in S. corymbosu
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