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Breeding of Aromatic Rice (Oryza sativa L.) Variety
KDML 105 for Photoperiod Insensitivity through
Anther Culture of F1 Hybrids
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ABSTRACT

Breeding of aromatic rice (Oryza sativa L.) variety KDML 105 for photoperiod insensitivity
was conducted using anther culture of F1 hybrids. Two F1 hybrids were made by crossing between
aromatic rice variety KDML 105 which was photoperiod sensitive and the other two aromatic rice
varieties, IR 841-85-1-2 and Basmati 370 which were photoperiod insensitive. Panicles of both hybrids
were collected when the distance of the flag leaf auricle to that of the next leaf was between 5-12
cm. Anthers containing microspores at the mid-late uninucleate stage were cultured on modified
N“ medium supplemented with 1, 2, 3 and 4 mg/l 2,4-D and 3 and 5 % sucrose for callus induction.
It was found that modified N, medium supplemented with 2 mg/1 2,4-D and 5 % sucrose gave the
highest frequency of callus induction, 6.2 and 5.8% for the hybrids of KDML 105/IR 841-85-1-2 and
KDML 105/Basmati 370, respectively. Calli of the hybrid of KDML 105/IR 841-85-1-2 when
transferred to MS medium supplemented with 1 mg/l NAA, 4 mg/l kinetin and 2 % sucrose could
regenerate into green shoots at the frequency of 6.2 %. While calli of the hybrid of KDML 105/
Basmati 370 gave 1.0 % green shoot regeneration on the same medium. Shoots were rooted when
transferred onto MS medium without growth regulator.

Among the 60 anther-derived plants (Hl) of the hybrid of KDML 105/IR 841-85-1-2
produced, 38 haploid plants (63.3 %) and 22 doubled haploid plants (36.7 %) were recovered. The H
plants showed high variation in morphology and agronomic characters. However,all of the H plants
were photoperiod sensitive similar to female parent KDML 105. The desirable photoperiod insensitive
plants was not recovered due to the small number of H plants.
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Figure 1 Stages of pollen development in F, hybrid rice.

A. Mid uninucleate microspore B. Late uninucleate microspore

C. First mitosis D. Binucleate microspore

Figure 2 Plant regeneration from anther-derived callus of F, hybrid between KDML 105 and IR
841.

A. Anther-derived callus B. Green shoots regenerated from callus
C. Albino shoots D. Shoots were rooted
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Table 1 Callus induction from anthers of F1 hybrids between KDML 105 and IR841 cuitured
on modified N, medium supplemented with various concentration of 2,4-D and sucrose.

2,4-D Sucrose No. of anthers No. of anthers % Callus
(mg/1) (%) cultured producing callus induction
1 3 240 11 4.6
2 3 600 12 2.0
3 3 210 3 1.4
4 3 60 1 1.7
Average 3 278 - 6.8 2.4

1 5 330 7 2.1
2 5 210 13 6.2
3 5 510 17 3.3
4 5 120 3 2.5
Average 5 293 10 3.5

Table 2  Callus induction from anthers of F, hybrids between KDML 105 and BAS 370 cultured
on modified N, medium supplemented with various concentration of 2,4 -D and sucrose.

2,4-D Sucrose No. of anthers No. of anthers % Callus
(mg/D (%) cultured producing callus induction
1 3 510 27 5.3
2 3 570 23 4.0
3 3 180 3 1.7
4 3 450 9 2.0
Average 3 428 15.5 3.3

1 5 360 17 4.7
2 5 240 14 5.8
3 5 270 12 4.4
4 5 90 3 3.3

Average 5 240 11.3 4.5
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Table 3 Plant regeneration from anther-derived callus of the two F, hybrids cultured on MS
medium supplemented with 1 mg/l NAA and 4 mg/l kinetin.

Flhybrid No. of calli No. of calli regenerated No. of shoots per callus
cultured shoots (%)
Green Albino Total Green Albino Total
KDKL105/1R841 65 6.2 16.9 23.1 27.0 3.4 30.4
KDML105/BAS370 102 1.0 16.7 17.7 2.0 3.9 5.9
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Table 4  Variation in some agronomic characters of H plants regenerated from anthers of F,
hybrids between KDML 105 and IR841.
Date of Days to Plant No. of No. of % 1,000
Range 75% 75% height tillers panicles Seed Seed
flowering flowering (cm) per plant per plant fertility  weight(g)
Min. Sept.3,93 135 66.0 7.0 5.0 0.0 24.0
Max. Oct.29,93 197 217.0 45.0 45.0 93.0 30.8
Mean Oct.10,93 176 130.0 20.5 19.8 27.5 27.2
C.V.(%) - 8.4 40.3 45.1 46.9 133.5 5.8
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