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ABSTRACT

Study on utilization of male sterility for developing hybrid rice variety was
carried out at Pathumthani Rice Research Center during 2001 to 2004 growing
seasons. Evaluation of four cytoplasmic-genetic male sterility lines or A-lines which
included RD21A-23, IR58025A, IR62829A and V20A indicated that V20A
performed highest level of pollen sterility, given 92 percent, followed by RD21A-23,
IR62829A and IR58025A which gave 90, 80 and 60 percent, respectively.

Twenty-one of rice varieties/lines were evaluated for developing pollen fertility
restorer line or R-line. Results of studies showed that there were 12 rice
varieties/lines, classified as R-lines, which were able to restore high acceptable pollen
fertility and spikelet fertility in F1 hybrids. These 12 R-lines were RD1, RD7, RD11,
RD23, CNT1, SPR1, IR68926-61-2R, IR63870-3-2-3-3R, |R58110-144-2-2-2R,
IR65620-96-2-3-3-1R, IR62161-1843-1-3-2R and IR46R. Results of the study further

suggested that R-line IR58110-144-2-2-2R was superior to other R-lines, showing an
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average 95 percent of pollen fertility, 83 percent of spikelet fertility and highest grain
yield of 39.59 gm per hill in F1 hybrid crosses.

Estimation of general combining ability (g.c.a.) among the A-line and R-line
parents indicated that in dry growing season, there were two A-lines and three R-lines
which exhibited highly-positive significant effects for g.c.a. on grain yield. A-lines
were RD21A-23 and IR62829A and R-lines were RD7, RD11 and IR58110-144-2-2-
2R. Important agronomic characters such as percent spikelet fertility also showed
pronounced positive significant effects for g.c.a. among A-lines and R-lines. A-line
was RD21A-23 and R-lines were RD1, RD7, RD11, RD23, CNT1, SPR85163-5-1-2-
3, IR68926-61-2R and IR58110-144-2-2-2R. In rainy season, neither A-line nor R-
line parents showed positive significant g.c.a. effects on grain yield. However,
positive significant g.c.a. effects were found obviously on percent spikelet fertility
among A-lines and R-lines. A-lines were RD21A-23, IR58025A, V20A and R-lines
were RD7, RD11, RD23, SPR1, SPR90, IR68926-61-2R, IR63870-3-2-3-3R,
IR58110-144-2-2-2R and IR62161-1843-1-3-2R.

Estimation of specific combining ability (s.c.a.) of F1 hybrids was studied in
both dry and rainy growing seasons. Results indicated that no positive significant
s.c.a. effects were found among the F1 hybrid crosses for grain yield in both growing
seasons. However, positive significant s.c.a. effects were found predominantly for
percent spikelet fertility in both growing seasons in some hybrid crosses such as
IR58025A/PTT1, V20A/IR58110-144-2-2-2R. Hybrids V20A/RD7, RD21A-23/
RD11 and V20A/SPR87032-3-1-1-2-1 showed positive significant s.c.a. effects for
number of grain per panicle in dry growing season while hybrids IR58025A/RD1,

V20A/RD1 and RD21A-23/RD7 showed such s.c.a. effects in rainy season.
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Heterosis estimation for grain yield of F1 hybrid crosses was conducted both in
dry and rainy seasons. In dry season, hybrids which gave percent positive significant
heterotic effect over their mid-parents (H) and were ranked on top-five of grain yield
trial were IR62829A/RD7 (64.31%), RD21A-23/RD11 (45.64%), V20A/IR58110-
144-2-2-2R  (43.97%), RD21A-23/RD7 (42.24%) and V20A/RD11 (41.29%).
Hybrids showing high percent positive significant heterotic effects over their better
parents (Hb) and were ranked on top-five of grain yield trial were IR62829A/RD7
(64.31%), RD21A-23/RD11 (46.87%), RD21A-23/RD7 (42.09%), IR62829A/RD11
(27.90%) and RD21A-23/RD1 (26.29%). In rainy season, result also showed high
percent positive significant heterotic effects on grain yield among the F1 hybrid
crosses. Hybrids which gave positive significant heterotic effect over their mid-
parents were V20A/IR58110-144-2-2-2R (47.74%), V20A/RD11 (43.22%),
IR58025A/RD23 (30.21%), IR62829A/RD7 (28.22%) and IR62829A/CNT1
(25.86%) while hybrids which performed heterotic effects over their better parents
were IR62829A/RD7 (26.42%), IR58025A/RD23 (24.83%), IR62829A/CNT1
(22.75%) and IR58025A/IR62161-1843-1-3-2R.(7.12%).

Results of yield trial of hybrid crosses indicated obviously that hybrid RD21A-
23/IR58110-144-2-2-2R gave highest grain yield of 1,121 kg per rai in dry growing
season and was higher significantly than three standard varieties, CNT1, SPR1 and
SPR88096-17-3-2-3 which gave 282, 273 and 155 kg per rai and accounted for an
increase of 25, 24 and 13 percent, respectively. In rainy season, hybrid
IR62829A/RD7 gave highest grain yield of 960 kg per rai which was higher than
three standard varieties, CNT1, SPR1 and SPR88096-17-3-2-3 which gave 209, 156

and 155 kg per rai that accounted higher than 28, 16 and 16 percent, respectively.
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When averaged grain yield of two growing trials, hybrid RD21A-23/IR58110-144-2-
2-2R gave average high-yielding ability, predominantly among F1 hybrids, giving
1,017 kg per rai which was significantly higher than three standard varieties, CNT1,
SPR1 and SPR88096-17-3-2-2 for 220, 191 and 131 kg per rai that was higher than
22,19 and 13 percent, respectively.

Evaluation of blast disease caused by Pyricularia grisea and brown planthopper
insect caused by Nilaparvata lugens resistance of hybrids indicated that there were
some hybrids such as IR62829A/RD1, RD21A-23/CNT1 and V20A/CNTL1 that
reacted obviously at resistance level (R) to rice blast disease. For brown planthopper
insect resistance evaluation, hybrids RD21A-23/IR68926-61-2R and RD21A-
23/IR63870-3-2-3-3R exhibited resistance level (R).

Physical and chemical properties of milled grains of hybrid crosses were also
analysed. It was found that both size and shape of grains such as length, width,
length/width ratio and chalky appearance were most similar to standard varieties.
Chemical properties; percent of amylose content, alkali test, gel consistency and
elongation ratio were most similar to standard varieties as well.

Results obtained from this study suggested that development of hybrid rice
variety for commercial production scale of the country is possible. Reasons were that
heterotic effects over their mid-parents were markedly observed, averaged 25-30
percent, and given grain yield per rai 20-25 percent higher than standard varieties.
However, more studies of development of hybrid rice variety should be continued in
order to produce better promising hybrid varieties. Factors which will play significant

roles for producing hybrid rice variety to be successful, firstly, should be emphasized



on using more efficient developmental procedures and secondly, utilization of male

and female germplasm which are more different in genetic base.
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