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Classification of Male Sterile Cytoplasms in Rice Keiji MotoMura, Tatsuya MaTsuzono, Yukio IsHiMINE and
Hikaru AkaMINE College of Agriculture, University of the Ryukyus, Senbaru, Nishihara, Okinawa, 903-01 Japan

Abstract In order to classify male sterile cytoplasms in rice, twelve cytoplasmic male sterile lines (RT2S,
RT4S, RT7S, RT18S, RT41S, RT80S, RT81S, RT124S, RT132S, RT134S, RT142S, and RT153S) were crossed
with five restoring testers (RT61F, BTF, RT98F, RT100F and RT102F). These lines consisted of Taichung 65’s
isogenic lines developed through repeated back-crossing of Taichung 65 to wild rice, Oryza ruffipogon and O.
breviligulata (only RT153S). The pollen and seed fertilitiy of the F, progenies which were derived from crosses
between cytoplasmic male sterile lines and restoring testers was evaluated. Based on the results obtained, the
cytoplasms of the male sterile lines were classified.

The pollen of the F,s of RT18S and RT153S which was semi-fertile (50%) was characteristic of a gametophy-
tic cytoplasm. On the other hand, the pollen fertility of all the lines except for these two lines was complete in
the cace of hybridization with all the testers, regardless of the seed fertility. Further classification is required
for the utilization of seed fertility.

RT18S and RT153S showed a normal seed fertility {more than 909) in the F, for all the testers. RT4S showed
a complete sterility for the seeds of F, progenies in the crosses with all the testers. The F|s of RT2S, RT7S,
RT41S, RT132S and RT134S displayed a seed sterility (less than 1%) in the crosses with RT61F and BTF, and
a higher seed fertility (70~809%) in the crosses with RT98F, RT100F and RT102F. The RT80S and RT124S
lines produced seed-sterile F, plants in the crosses with RT61F and BTF, a higher fertility in the crosses with
RTO98F, a lower fertility in the crosses with RT100F, and near-complete sterility in the crosses with RT102F.
The RT81S and RT1428S lines produced complete sterile seeds in the crosses with RT61F and BTF, but showed
a lower seed fertility in the crosses with RT98F and near-compilete seed sterility in the crosses with RT100F and
RTI102F.

The cytoplasms of the twelve cytoplasmic male sterile lines were classified into the following groups: @
RT18S and RT1538 @ RT4S ® RT2S, RT7S, RT418, RT132S and RT134S @ RT80S and RT124S ® RT81S
and RT142S.
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Table 1 Developed lines, original lines, and their origin

Developed line Original line (species) Origin
Cytoplasmic male sterile line
RT2S K2 (Oryza rufipogon) South America
RT4S K4 (do) South America
RT7S K7 (do) India
RT18S K18 (do) India
RT41S K41 (do) India
RT80S K80 (do) Malaysia
RT81S K81 (do) Malaysia
RT124S K124 (do) Thailand
RT132S K132 (do) India
RT134S K134 (do) India
RT142S K142 (do) Thailand
RT153S K153 (0. breviligulata) Africa
Rostorer line

BTF Chinsurah Boro 11 (O. sativa) India
RT61F K61 (O. rufipogon) Thailand
RT98F K98 (do) India
RT100F K100 (do) India

K102 (do) India

RT102F
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Table 2 Pollen, salfed-seed, and crossed-seed
fertility of the cytoplasmic male ster-
ile lines

Pollen and seed fertility (%6)

Line
Pollen Selfed-seed Crossed-seed®
RT2S 100 0.0 812
RT4S 100 0.0 834
RT7S 100 0.0 76.2
RT18S 0 0.0 88.0
RT41S 100 0.0 90.2
RT80S 100 0.0 75.1
RT81S 100 0.0 92.3
RT124S 100 0.0 96.2
RT132S 100 0.0 771
RT134S 100 0.0 86.5
RT142S8 100 0.0 79.6
RT153S 0 0.0 82.0

Table 3 F, pollen fertility (%) in the crosses
between the cytoplasmic male sterile
lines and the restoring testers

RT61F BTF RT98F RT100F RT102F

RT18S 500 513 489 50.5 48.6
RT153S 500 495 513 49.8 51.9
RT4S 1000 1000 1000 1000 100.0
RT2S 1000 1000 1000 1000 100.0
RT7S 100.0 1000 1000 1000 100.0
RT41S 1000 1000 1000 1000 100.0
RT132S 1000 1000 1000 1000 100.0
RT134S 1000 1000 1000 1000 100.0
RT80S 1000 1000 1000 1000 100.0
RT124S 1000 1000 1000 1000 100.0
RT81S 1000 100.0 1000 1000 100.0
RT142S 100.0 1000 1000 1000 100.0

* Taichung 65 was crossed as pollinator.
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Table 4 F, seed fertility (%) in the crosses
between the cytoplasmic male sterile
lines and restoring testers

RT61F BTF RT98F RT100F RT102F

RT18S 923 913 936 94.0 90.1
RT153S 90.1 946 945 94.0 91.1

RT4S 0.0 0.0 0.0 0.0 0.0
RT2S 0.2 0.1 761 72.6 754
RT7S 0.1 01 722 80.3 78.3

RT41S 0.2 05 755 69.0 67.0
RT132S 0.1 0.1 759 79.1 76.2
RT134S 0.2 0.1 835 71.7 71.2
RT80S 0.0 01 743 27.7 1.3

RT124S 0.5 01 678 21.7 4.7
RT8I1S 0.0 01 264 2.3 5.0
RT142S 0.0 01 173 3.1 18
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Table 5 Classification of the male sterile cytoplasms

Cytoplasm group Li_ne Remark
I RT18S? RT153S Gametophytic cytoplasm
11 RT4S* Fertility may be determined by the cytoplasm only
111 RT2S8% RT7S, RT418?% Sporophytic cytoplasm (?)
RT132S, RT134S
v RT80S, RT124S Low fertility for RT100F
\' RT81S, RT142S Low fertility for RT98F

* Lines used also in the previous experiment.
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