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Cytological Studies on Microspore Abortion in Genic
Male-Sterile Line (ms;/ms;)of Corn

Ji Liangyue Ji Hongqiang Luo Fuhe Chen Weicheng
Liu Zonghua Hu Yanmin Huang Xilin Tang Jihua

(Henan Agricultural University, Zhengzhou,450002)

Abstract Comparative observations on microspore development in ms, genic male-sterile
line and its fertile counterpart were made with light and transmission electron microscopy. The
results showed the disintegration of microspore in sterile anther occurred from young microspore
to intermidiate microspore stage. On release of microspores from the tetrad, the subsequent de-
velopment of exine was completely inhibited owing to failure of sporopollenin deposition. Most of
tapetal cells in sterile anther showed obviously abnormality at young microspore stage. Their

plastids and mitochondrias degenerated, endoplasmic reticulums were both delicate and sparse,



5# FRBY: IREFBERET R (ms;/ms, )/ MNEF KT K HEEHF R 549

no dictyosomes were observed. Vacuole membranes sank down and engulfed cytoplasm, no
obicule was formed, and a number of large vesiculated structure containing densely stained de-
posits existed conspicuously in cytoplasm. Tapetal cells completely disintegrated at intermidiate
microspore stage. The reason of microspore abortion in sterile after may be that the abn(;rmality
of tapetal organelles resulted in the failure of synthesis or transportation of sporopollenin, as a re-
sult, the formation of obicules and pollen exine was completely inhibited and the accumulation of

sporopollenin precursors in cytoplasm was accompanied.

Key words Corn; Male-sterility; Microspore; Tapetum; Sporopollenin; Pollen exine

Explanation of Plates

Abbreviation; EP; Epidermis; EN; Endothecium; MI; Middle layer; T; Tapetum; N, Nucleus; P, Plastid; M: Mito-
chondria; ER; Endoplasmic reticulum; D; Dictyosome; V; Vacuole; C: Callose; U: Orbicule

Except the pictures of MF anthers that they are noted others are pictures of ms; anthers.

Plate I Fig. 1,7 are photomicrographs,others are clectron micrographs.

1. Cross section of a locule at meiosis stage. X 380 2. A tapetal cell at meiosis stage, showing nuclear membrane depressed
(arrowhead). X 14000 3. Irregular tapetal cells at tetrad stage. X 2900 4. A portion of microspore at late tetrad stage,
showing the structure of primexine(arrowhead). X29000 5. Deposition of darkly stained substance on inner surface of tapetal
wall at late tetrad stage. X 10000 6. Just released young microspore, showing the normal plastid, depressed nuclear membrane
and failing to form exine. X 2900 7. A locule at young microspore stage, X400 8. Just released young microspore of MF an-
ther ,showing initially developmemtal exine and remnants of callose. X 2900 9. A portion of tapetal cell of MF anther, showing
proorbicules and orbicules on inner surface and the secretion of vesicles. X 19000
Plate I Fig. 15,18 are photomicrographs,others are clectron micrographs.

10.11. Parts of tapetal cell of MF anther at young microspore stage, showing extensive endoplasmic reticulum, dic-
tyosome, concentric membrance system(arrowhead) formed by endoplasmic reticulum and the deposits of densely stained granules
in endoplasmic reticulum cisternae. X10000, X 29000 12, 13. Parts of tapetal cell at young microspore stage, showing deli-
cate endoplasmic reticulum, a number of large vesiculated structure containing densely stained deposits(arrowhead) failing to form
orbicules, vacuole membranes sinking down and engulfing cytoplasm. X 29000, X 29000 14. A portion of locule of MF an-
ther at intermidiate microspore stage, showing a microspore upon tapetal orbicules. X 2900 15. Cross section of a locule at in-
termidiate microspore stage. X 380 16. A portion of disintegrated microspore at intermidiate microspore stage, showing com-
pletely vaculated cytoplasm and remained primexine(arrowhead). X 10000 17. Disintegrated tapetal cells at intermidiate mi-

crospore stage. X 3600 18. Cross section of a locule before anthesis. X100
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