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M egasporogenesisand feanale gam etogenesis deve-
lopment of the Tibetan medicine® Zangy in
Chen” ——Swertia mussotii (Gentianaceae)
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Abstract: The present pgper firstly reports the development of megagporogenesis, fenale ganetophyte in
Sw ertia mussotii, afamous T ibetan medicine Theovule isanatropus, tenuinucellate, initegmic, themegas
pore tetrad is linear and enbryo sac development isof the Polygonum type T he three antipodal cells can be
divided into 5 8 cellsw ith enlarged and polyploid nuclei T he dividing and persisting of the antipodal cellsin
alpine annual Gentianaceae plant are of significance in reproductive adaptation and evolution, w hich is mpor-
tant for those ephameral gecies of Gentianaceae to complete their life cycle under the arid surrounding of
Q inghai-X izang plateau w ithin a fev weeks grow ing season
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Sw ertia mussotii (Gentianaceae), an effective oold climate and short grow ing season T he annual

T ibetan medicine to cure liver disease, is mainly gecies complete their life cyclew ithin a fev weeks
distributed in the Qinghai-X izang Plateau, with a in this arid surrounding It is amystery why and
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how these plants acquire their reproductive adapta-
tions to the plateau and nomally produce their off-
ring This ephaneral Pecies relies on the seeds
to reproduce in natural conditions But during the
propagation of this gecies, it is difficult to gem i-
nate seeds
The present paper reports the ovary of S

mussotii for investigating its reproductive pattern

and adgptation to theQ inghai-X izang Plateau

1 M aterialsandM ethods

M aterials investigated for the present study
w ere collected from Y ushu, Q inghai province, Chi-
na The voucher (L iu Jian-quan) is deposited in the
Herbarium of Northw est Plateau Institute of Biolo-
gy, ChineseA cadany of Sciences, China(HNW P).

Ovules at different stagesof developmentw ere
fixed in the formalin-acetic-alcohol (FAA ). A fter
being stained in Ehrfich’ s hematoxylin, themateri-
al was embedded in paraffin by the conventional
method and sectioned at the thickness of 5 10
um, sectionsw ere stainedw ith safranin-fast green
Observation and photographs were taken under

O lympusBH 2 microscope

2 Observationsand Reaults

2. 1M acrosporangium and macr ospor ogen sis

The ovary was superior, bicarpellary, syncar-
pous and unilocular with parietal placentae T here
were 8 row s of ovules in the transection of ovary
(Fig 10).
and oblique division at the base of nucellus The

The integunent initiated by periclinal

ovule of S. mussotii is unitegmic The integument
reached the top of nucellus and formed am icropyle
by continued division The type of ovule is anat-
ropous

A t the stage of microgorocyte, a single hypo-
demal archegorial cell differentiated in the young
nucellus and functioned directly as the megagoro-
cyte(Fig 1)w hich w as characterized by a large nu-
cleus and dense cytoplasn. Thus, the ovule of S.

mussotii was tenuinucellate The megagporocyte
undemw ent meiosis, forming a linear tetrad of
megagores (Figs 2 3). The three micropylar
megagores eventually degenerated, w hile the cha-
lazal one becam e functional (Fig 4).

2.2 Embryo sac and fanale gametophyte

A T7-cells and 8-nucleate fenale ganetophyte
of the Polygonum type formed by three meiosis di-
visions of the functional megagpore (Figs 5 6).
T he threem icropylar nuclei became the egg and the
wo synergids, they consisted the egg apparatus
(Figs 7 8). The two nuclei becane the polar nu-
clei The chalazal nuclei becane the three antipo-
dals The polar nuclei fused at the center and the
resulted secondary nuclens then moved close to the
egg apparatus(Fig 8).

In the mature 8-nucleate enbryo sac, the egg
cell was recognized by nucleus at the chalazal end
and a large vacuole at themicropylar end; the two
synergids (Figs 7 8)were recognized by their nu-
clei at themicropylar end and a large vacuole at the
chalazal end
2.3 Antipodal cells

Three antipodal cells of S. mussotii were not
ephemeral as observed in most angioppems’.
They persist at the mature enbryo sac stage A f-
tew ard, three cells divide into 5-8 cellsw ith en-
larged and multiseriate nuclei and persist like a lay-

er of* out endogpem” around embryo sac (Fig 9)

3 D iscussion

(1) The present study reveals the annual S.
mussotii w ith persistent and secondly multiplication
antipodal cells, which may account for it gpeedy
seeds development under the arid surrounding of
the Q inghai-X izang Plateau The time’'s an in S.
to shedding seed
anounts to no more than 20 days

mussotii  between flow ering
It is easy for it
to produce nomal seeds and complete recruitment
of offgring in gite of short grow ing seawn in the

arid habits of the plateau A khalkatsi and W agn-
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er® found similar results in the arid A Ips moun-
tain, that the persistent antipodal cellsof the annu-
al gentiana accelerate the enbryogensis and shorten
the time of seed development Because of the short
grow ing seaon, the ephemeral plants in the alpine
mountainsmust acquire some peculiar traits to help
them to complete their life histories within such
short tine A s for Gentianaceae plants, most an-
nual gecies have persistent antipodal cells to help
It might be
one of reasons why o many ephemeral Gen-

them accelerate seeds developing o

tianaceae 9ecies distributed widely on the arid
mountains egecially on the arid Q inghai-X izang
Plateau T he dividing and persisting of the antipo-
dal cells in alpine annual Gentianaceae plants are of
significance in reproductive adaptation and evolu-
tion, which is mportant for those ephemeral
gecies of Gentianaceae to complete their life cycle
under the arid surrounding of Q inghai-Xizang
Plateau w ithin a fev weeks grow ing season

(2) A s regards the enbryological features of
Swertias |, there are eight pecies (S. caroline-
sis, S. corymobosa, S. angustif olia, S. minor, S
iberica S. franchetiana, S. erythrosticta, S. te
traptera,) °  concerning to earlier reports and re-
cent studies The results show that these gpecies of
Swertia s | share the follow ing ovary characters
tenuinucellate, with a single integument, the
megagore tetrad is linear, enbryo sac develop-
ment is of the Polygonum type The abovanen-
tioned features have been found in S. mussotii
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Explanation of Plates

A nt, antipodal cell DM , Degeneratingmegaspore E, Egg, N, Secondary nucleus, Sy, Synergid

Fig 1 A unitegmic ovule and megagorocyte; 2 A nagphase | of meiosis in megagpoRocyte; 3 L inear
megaspore tetrad; 4 The functional chalazal megaspore, with other three degenerating A one- nucleate
embryo sac and show ing the other three degenerated megagpores 5 The two-nucleate enbryo sac; 6 The
four-nucleate enbryo sac; 7 8 oonsecutive transactionsof an eight-nucleate enbryo sac, show ing an egg,
two synegids, and secondary nucleus 2 The mature enbryo sac stage show ing 5-8 antipodal cells 1Q

T ransverse section show ing eight row s of ovules(1-3x 768, 4-8x 684, 9x 1168, 10x 136).
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