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Fine structural changes in the germinating lily pollen.

Sumio NAKAMURA* and Hisako MIKI-HIROSIGE*
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The increase of the cisternae numbers of Golgi body in the pollen grain of Lilium longiflorum

Number of cisternae
3 4 5 6 7 8 Total number of
Caltivated time % of Golgi bodies classified by cisternae numbers Calculated Golgi bodies

0 min 63 37 8
10 min. 18 18 46 18 34
30 min. 4 15 23 48 10 48

1 hr. 8 8 40 40 4 25

2 hrs. 3 6 28 44 19 32

3 hrs. 3 12 19 20 42 4 81

4 hrs. 5 9 14 16 54 2 44
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Summary

1 . Fine structural changes in the germinating pollen grain of Lilium longiflorum cultured on 10% sucrose
and 1.5% agar medium were investigated. There are many lipid bodies and few starch grains in a
mature lily pollen grain. In the cytoplasm of the water absorbed pollen grain, it is observed that the
lipid body forms polysaccharide particles (p-particles) which are seen as an electron transparent parti-
cle, and that proplastids which will produce many starch grains later are made.

2 . In the sucrose-agar medium the pollen tube wall made out of Golgi vesicles as showed in Fig. 10b. In
the pollen grain which absorbed water, a callose layer was built up between the intine layer and the
cell membrane, and continued in the pollen tube wall (Figs. 5. 6. 7.). It is assumed that the pollen tube

wall is built with pectic substances from the Golgi vesicle at the first (Fig. 10b), and after that many

callose grains, derived from the p-particle, fused on the developing pollen tube wall, on the sucrose—

—agar medium containing boric acid (10 ppm) in Fig. 10a.
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Key to abbreviations

A
C
CG
CM
E
ER
G
GV
I

. amyloplast 11 - intine 1

. callose layer 12 :intine 2

. callose grain I3 :intine 3

. cell membrane L - lipid body

: exine M . mitochondrion

: endoplasmic reticulum PP . polysaccharide particle
. Golgi body PTW : pollen tube wall

. Golgi vesicle S . starch grain

: intine v : vacuole

Explanation of Figures.

These figures’ material is the pollen grain of Lilium longiflorum except Fig. 5b.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Mitochondria, many endoplasmic reticula and lipid bodies, which are forming polysaccharide
particles, are seen in a mature pollen grain. X 7,500

A mature pollen grain treated with periodic acid silver methenamine method. Silver deposits are
showing polysaccharide substances in the polysaccharide particles (arrow) formed from lipid body.
X% 12,000

A pollon grain cultured on a sucrose-agar medium during 30 min. There are mitochondria, amylop-
lasts, Golgi bodies, lipid bodies forming p-particles and a growing new layer (callose layer) which
is shown an electron transparent layer (double arrow) between the intine layer and cell membrane
attaching ER. X 12,000

The same material as Fig. 3. It is observed that many endoplasmic reticula are continued to the
callose layer under the intine layer (thick arrow). X 60,000

A callose layer is shown around the vegetative cytoplasm of a pollen grain of lily (a) and Camellia
sasanqua (b). X 12,000

Fig. 6 & 7. Germinating pollen grains. In the cytoplasm, amyloplasts, mitochondria, Golgi bodies, ERs and

Fig. 9.

Fig. 10.

many lipid bodies forming p-particles are shown. A callose layer is seen in the pollen tube wall
and under the intine layer of the pollen grain wall. X 5,000 (Fig. 6), X3,750 (Fig. 7)
This pollen grain was cultured on the sucrose-agar medium during 3 hrs after the culturing 1 hron
the sucrose-agar medium containing myo-inositol-2-*H (0.5, Ci/ml). Tritiated substances derived
from MI-2-*H are observed on the callose layer in the pollen grain wall, but less on the layer in
the tube wall which was developed on the no labeled medium. X 2,500
It is observed that callose grains are fusing to the side wall (arrow) of a pollen tube on the culture
medium containing boric acid (10 ppm). X 21,500

A pollen tube tip (a) cultured on the sucrose-agar medium containing boric acid and one (b)
cultured on the sucrose agar medium. Many small vesicles derived from Golgi body are observed in

the tip 10b., but aggrigated large vesicles of callose grains are shown in the tip 10a. x12,000
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