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Cytological Studies on Pollen Sterile Hybrid F, and
Its Parent Taichung 65 (Oryza sativa L.) during the Anther Culture
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Abstract: Using techniques of intact microspore, semi-thin section and ultra-thin section, the cytological differ-
ences in microspores and anther cell walls between pollen sterile hybrid F, and its fertile parent Taichung 65
(Oryza sativa L.) were studied. When hybrid F, microspores developed to the uninucleate middle and late stage,
cytoplasm-condensed microspores had much more than those in Taichung 65, and star-like microspores appeared,
but normal microspores and starch accumulated microspores decreased. when anthers of hybrid F, were cultured
in vitro, the development of cytoplasm-condensed microspores, star-like microspores, normal microspores, vacu-
ole microspores and starch accumulated microspores would follow the microspore cytoplasm condensed process,
sporophytic developmental process, gametophytic developmental process, vacuole process and starch accumulated
process, respectively. Compared to Taichung 65, the degradation of tapetum layer in anther cell wall of hybrid F,
grew quickly and middle layer cell expanded larger under culrued in vitro. These differences in microspore and
anther wall between hybrid F, and Taichung 65 were probably caused by the interaction of alleles in pollen sterility
locus S-a and culture environment in vitro.
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Table 1 Microspore developmental types in E,, and T65 in vitro
EH/MLT JHa B BESR /N T ER/NIT WAL MET TN WE
B R R R Normal Cytoplasm-condensed Star-like Vacuole Starch Abortive
Days of culture  microspore (%) microspore (% ) microspore (% ) microspore (% ) microspore (% ) microspore (%)
T65 Ey T65 Ey T65 Ep. T65 Ey T65 Ep. T65 Ey
78.2 56.4 48 29.1 0 13 10.0 9.9 7.0 0.2 0 3.1
4 329 19.2 13.5 31.8 1.2 2.8 8.7 6.9 39.5 10.1 42 29.2
8 349 10.8 233 405 2.0 2.1 5.6 24 304 9.5 38 34.7
Bl Bk By /MEF M R ERB R R TR R A
Fig. 1 Diagrammatic sketch of microspores developmental types and paths of E,, in vitro
1. /NETFHHAL: a. WAL/ T £, I /NLT; The microspore vacuole process: a. vacuole microspore; f. abortive microspore;
2. /NMETF YRR b. MR /MET; The microspore cytoplasm condensed process: b. cytoplasm-condensed microspore;
3. MUTFE TR F 1B c. IEH/PLT; The microspore gametophytic developmental process: c¢. normal microspore;
4, /INETH TR KR T R d. BER/NIT; The microspore sporophytic developmental process: d. star-like microspore;
5. NTFIEAL LR e TEML/INET. The microspore starch accumulated process: e. starch accumulated microspore.
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R2 BEEEFREHTELS TS ZBEESHERNEN
Table 2 Changes in anther tapetum and middle-layer between E,

and T65 in vitro

—— BERME HEAHE
Tapetum score Middle-layer score
Days of culture
T65 Ey T65 Ey
0 2.00 2.00 0.00 0.00
1 1.40 0.86 0 0.06
3 0.00 0.00 0.09 0.34
4 0.00 0.00 041 1.52
8 0.00 0.00 0.54 0.52
12 0.00 0.00 0.28 023
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Explanation of plate

Plate I

1. The normal microspore of T65 before anther culture; x1 000

2. The cytoplasm-condensed microspores (short arrow) and star-
like microspore (long arrow) of E,, before anther culture; x 1 000

3. The normal microspore (long arrow) and cytoplasm-condensed
microspore (short arrow); x4 00

4. The ultra-structure of cytoplasm-condensed microspore, little
vacuolus (V); x3 000

5. The star-like microspore structure; x1 000

6. The star-like microspore structure; x4 00

7. The cytoplasm of star-like microspore was segmented by vacu-
olus (V); x2 500

8. The middle-layer (arrow) disappeared. X1 000
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