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Cytochemical Study on the Anther Development of Hypericum monogynum L.
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Abstract The metabolisms of polysaccharides and lipids have temporal and spatial characteristic during
the anther development. The metabolic characteristics of polysaccharides and lipids differ with plant species. The
dynamic distribution of polysaccharides and lipids was observed in the anther developmental processes of Hyperi-
cum monogynum L. by histochemical methods. The results showed the distribution of polysaccharides and lipids
displayed some characters. At the stage of sporogenous cell, a lot of starch polysaccharides were accumulated in
parenchyma cells around vascular bundle, epidermis, endothecium and middle layer cells but no starch in tapetal
cells. At the stage of early microspore, tapetal cells began to accumulate starch polysaccharides and gradually
increased, and starch polysaccharides appeared in microspores. At stage of late microspore, starch polysaccharides
disappeared, and lipids began to accumulate in tapetal cells and microspores. At the stage of bicellular pollen,
tapetal cells degenerated in situ, and the lipid content of bicellular pollen signifcantly increased. Few of normal
pollens were Flled with starch polysaccharides and lipids as nutritional substances. Most of pollens happened to be
abnormal at the stage of microspore. At anthesis, these pollens were empty without starch polysaccharides and lipids
resulting in abortion of pollen grains fnally. Fertile pollens were flled with starch polysaccharides and lipids.
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A: transverse section of an anther at the sporogenous cell stage of Hypericum monogynum L., with tetrasporangiate anthers. Lots of starch grains (stained
red) are evident in parenchymal cells around vascular bundle. B: the anther wall is composed of epidemis, endothecium, middle layer, and tapetum
cells. Some starch is visible in epidemis, endothecium, and middle layer cells. No starch and lipid droplet is in tapetal cells. Small starch grains and
lipid droplets are visible in sporogenous cells. C: at MMC stage, vascular bundle cells are stained red. Abundant starch grains are accumulated in pa-
renchymal cells. D: MMCs are wrapped in red callose walls. Little starch and lipid droplets are visible in MMCs. Large size starch grains are visible in
epidermic cells. No starch and lipid droplet is in endothecium, middle layer, and tapetum cells. The morphology changes occur in tapetum cells. E: the
tetrad stage is characterized by four microspores wrapped in red callose walls. The PAS-positive material is Flled with pollen sac. F: starch grains are
visible in parenchymal cells. G: no starch and lipid droplet is in microspores and epidemis. Little starch and lipid droplets are visible in endothecium
and middle layer. The cytoplasm of tapetum cells is stained red. En: endothecium; Ep: epidemis; L: lipid droplet; M: microspore; MMC: microspore
mother cell; ML: middle layer; Pa: parenchymal cell; Sc: sporogenous cell; T: tapetum; VB: vascular bundle. A: 200x; B,D,G: 1 000x%; C,E,F: 400x.
1

Fig.1 Starch and lipid droplets distribution in young anthers of Hypericum monogynum L.



672

2.1.4

( 2C)
2.1.5

2.1.6

( 2F)

( 2A)
( 2B)

( 2D)

( 2E)

( 2A)

( 2D)

( 2B)

( 2F)

( 2H)
2
, ( 2G  2H)
2.2
221
( 1B)
( 1D)
( 10)
222
( 1IE  1F)
( 2A~ 2C)
( 2D)
( 2D)
223
2F)
( 26)

( 2G  2H)

( 26)



673

A , (M) , ; (Ep) (En)
, (Sp); (ML) 4~5 ; ; (M :
B: \ ; ) ) ;
) C , , D
, (v), ) ; ,
; ) , E: F:

, (Pa) G: , , ,

) ) H: , '
, 2 , , , En: ; Ep: ;L ; M:

; ML: n: ;P ; Pa: ; Sp: ;T ; VB: TV A~E: 400x%; F: 1000%; G H: 200%

A: the free microspores are released from callose walls. No starch and lipid droplet is in early microspores. Epidemis and endothecium cells remain high
vacuolization, and little starch is present in cytoplasm. The middle layer is comprised of 4-5 layers cells. Some starch is visible in tapetum cells. B: starch
grains begin to accumulate in cytoplasm during microspores development. No changes occur in epidemis and endothecium cells. The middle layer is
compressed into narrow cell zone. Starch grains increase signifcantly in tapetum cells. C: a lot of starch grains are accumulated in the cytoplasm of par-
enchymatous cells. Some cells are dyed black. D: in late microspore stage anthers, a large vacuole occupies almost the entire cellular volume. Large size
starch and lipid droplets appear in the vacuolated microspore cytoplasm. The microspores begin to degenerate. The large size starch grains are visible in
epidemis, endothecium and middle layer cells. Tapetum cells begin to degenerate, and lipid droplets are flled with cytoplasm. E: plenty of starch grains are
accumulated in the parenchyma cells at this stage. F: mature pollens are flled with starch grains. Compound starch grains are present in parenchymal cells.
G: during the early bicellular stage, most pollens abortion occurs at this stage. A few of pollens are flled with starch grains and lipid droplets. No noticeable
changes occur in anther wall cells. Amount of starch grains accumulate in parenchymal cells. H: at anthesis, a few of pollens develop into mature pollens
and are flled with nutritional substances. The anther wall consists of epidemis and endothecium cells. Tapetum and middle layer cells completely degen-
erate, and endothecium cells undergo radial and inner tangential wall thickening. En: endothecium; Ep: epidemis; L: lipid droplet; M: microspore; ML:
middle layer; n: nucleus; P: pollen; Pa: parenchymal cell; T: tapetum; VVB: vascular bundle; v: vacuole. A-E: 400%; F: 1 000%; G,H: 200x.
2

Fig.2 Starch and lipid droplets distribution in microspores of Hypericum monogynum L. from the early microspore stage to anthesis
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