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Cytological Study on Male Sterile of Lavandula pinnata L.
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Abstract: Microsporogenesis development of male sterile of Lavandula pinnata grown in South China was
observed by light and electron microscopy. The results showed that the male flowers of L. pinnata had four
stamens, each bears four microsporangia. Development of anther wall belonged to Dicotyledon Type, and the
anther wall was composed of an epidermis, endothecium, middle layer(s) and glandular tapetum. The cytokinesis
following meiosis was simultaneous, producing tetrahedral and decussational tetrads. The development of the
microspore could be divided into sporogenous stage, meiosis stage, and the early and late stage of the microspore.
Binucleate pollen stage and mature pollen stage were not observed. Sterile pollens occured in the mononuclear
pollen stage, the cytoplasm degenerated and disappeared developing abnormal pollen grains. Microsporogenesis
were normal before the mononuclear pollen stage. The sterile characteristics showed tapetal cells degenerated too
early and mictochondria was abnormal during the tetrad stage, there were abnormal spaces between callus wall
and mother microspores wall, and the granules appeared in the anther wall cells unconventionally.
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Explanation of plates

Plate 1

A. Sporogenous stage, showing the epidermis (e), endothecium
(en), middle layer (ml) and tapetum (tp);

B. The dicotyledonous type anther wall, showing the middle layer
is differentiated from the mner layer, and the microspore mother cells
{mmc) become round;

C. Microspore mother cells produce two nucleoli (arrowhead) after
the first meiosis, and the anther wall cellk keep rectangle whik the
tapetum celk swelled;

D. Showing the shuttle-shaped microspores and vacuolized
tapetum (tp);

E. The microspores are vacuolized and become round, and the
shape is abnormal, each layer of the anther walls (e, en, ml) vacuolized,
and the tapetum (tp) degrades;

F. The post microsporogenesis stage. Showing the microspores
with big vacuokes, cytoplasm absent, tapetum almost degenerated, and
the layers of the anther walls cells (e, en, ml) vacuolized and become
bigger;

G. Two-celled pollen grains (infrequency);

H. The aborted pollen grains, and the middle layer and tapetum all
degenerated.

Bars =20 pm
Plate I

A. The enlargement of the sporogenous cell, showing the Golgi
vesicles (arrowheads), plstids (p), RER (arrow) and mitochondria (m)
with clear crista; Bar =200 nm

B. Microspore mother cells at meiosis stage; Bar =2 pum

C. The ultrastructure of the microspore during meiosis stage. The
mitochondria (m) become round, and the electronical dense of the
plastids (p) decreased; Bar =200 nm

D. Cytoplast channek (arrowhead) between the microspore mother
cells at meiosis stage, beside which are full of vesicles (arrows) and
enveloped by callose (c); Bar =500 nm

E. Showing the decussational tetrad; Bar =2 um

F. Showing the tetrahedron-shaped tetrad; Bar =2 pm

G. Ulrastructure of the tetrad. Showing the integrated
mitochondria (arrowheads), plstids (p) and round ER (arrows); Bar =
200 nm

H. Early meiosis stage, showing the tapetum (tp) cell with two
nucleoli (nu); Bar =500 nm

I. Early meiosis stage, showing the vacuolation (v) of the tapetum
besides the middle lyer (ml), and plentiful parallel arranged ER
(arrows); Bar =500 nm

J. Early meiosis stage, showing the round plstids (p) i the
tapetum cell; Bar =200 nm

K. Meiosis stage, showing the parallel arranged ER and vacuolation
(arrowheads) in the tapetum cell. Bar =200 nm.

Phte Il

A. Meiosis stage, the tapetum (tp) vacuolized seriously, and its
radial wall begin to degenerate (arrowheads); Bar =1 pm

B. Anther wall celk at meiosis stage, both epidermis (e) and
endothecium (en) cells with starch grains (arrowheads), and begin to
vacuolized; Bar =1 pm

C. Ultrastructure of the tapetum during tetrad stage, showing the
clar crista (arrowheads) of mitochondria, sparse plstids, and ER
almost disappear; Bar =200 nm

D. Showing microspore mother cell wall separates from the callose
wall (arrows); Bar =5 pm

E. Showing the space between the callose wall and microspore
mother cell wall, and in which there appears some vesicles (arrows);
Bar =500 nm

F. The early stage of the pollen development, showing the big
plstids (p), and lipids (lp), and the blur mitochondria crista
(arrowhead); Bar =200 nm

G. Microspore development at early stage, the tapetum degenerate
seriously, lipids (Ip) increase. While the epidermis (e), endothecium (en)
and middle layer (ml) celk still keep rectangle-like; Bar =2 pm

H. Abnormal ER (arrowheads) in aborted pollen; Bar =200 nm

I. The single nuckolus stage, the endothecium (en) cells still with
starch grains, and fibred-like thicken (arrowheads). Bar =2 pm
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