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Breeding of Aromatic Rice (Oryza sativa L.)

Variety Khao Dawk Mali 105 through
Multiple Shoot Induction and Gamma Irradiation

Usznn ATRAmsT asewed 1Wedna? Anen uasufiaga’
Prapa Sripichitt, Onanong Naivikul, Witthaya Saengkaewsook

ABSTRACT

Breeding of aromatic rice (Oryza sativa L.) variety Khao Dawk Mali 105 (KDML 105) for
photoperiod insensitivity, short culm, high yielding, good cooking and eating quality of grains was conducted
by using in vitro multiple shoot induction and gamma irradiation. The 357 MR, rice plants derived from
multiple shoots which were induced from embryos irradiated with various doses of gamma radiation(0-
36_krad). The MR, plants varied for the number of days to flowering, plant height, number of tillers
and panicles per plant, seed fertility and lodging. The 1,108 MR, progenies showed photoperiod
insensitivity, however the selection for other desirable agronomic characters could not be made due to
the progenies which were infected by yellow orange leaf disease. The seeds were harvested from total
371 MR, plants which could produce seeds. In MR, progenies, selection was made for photoperiod
insensitivity, short culm, high tillering, and erect plant type. Ninety-five MR, plants were selected. The
M R, progenies responded to short daylength which indicated that they were weakly photoperiod sensitive.
The selection was made only for desirable agronomic characters. Thirty-one MR, lines were screened.
The selection of M5RS progenies was made by considering both good agronomic characters and good
cooking and eating quality of grains. Four MR, lines were selected which possessed weakly photoperiod
sensitivity, short culm, moderately tillering, erect plant type, good cooking and eating quality of grain
with aroma. These lines will be utilized for further breeding of aromatic rice variety KDML 105 for
photoperiod insensitivity.
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Table 1 Some agronomic characters of MR, MR, MR, MR, and MR, progenies of
aromatic rice variety KDML 105.
: Days to flowering Plant No. of No. of % Seed
Progenies Long Short height tillers panicles fertility Lodging
daylength daylength (cm) per plant per plant
MlRl 141 - 167 - 77 - 139 4 -91 3-7 0-173 -
Mean 153 - 114 33 28 22 -
C.V.(%) 1.9 - 8.1 29.4 31.8 61.5 -
M2R2 82 - 116 - 55 - 135 8 — 84 0 -33 0.6-76 -
Mean 104 - 87 27 10 13 -
C.V.(%) 9.6 - 10.6 30.6 43.8 88.1 -
M3R3 75 - 130 - 140 - 188 9 - 60 4 - 39 76 — 95 1-9
Mean 88 - 162 23 17 85 5
C.V.(%) 13.1 - 5.6 50.3 58.7 24/5 67.2
M4R4 - 56 — 64 82 - 109 11 - 36 8 - 29 61 — 88 1-5
Mean - 58 96 20 17 74 2
C.V.(%) - 2.9 4.4 18.2 20.0 12.7 38.4
M5R5 93 - 112 - 15656 - 185 9-16 7-14 84 - 93 1-5
Mean 105 - 168 12 10 89 2
C.V.(%) 4.2 - 4.3 16.6 21.6 3.0 90.6
Control! 177 - 179 - 183 — 204 18 — 37 17 - 34 67 — 96 1-9
Mean 178 - 201 25 23 84 5
C.V.(%) 0.5 - 1.0 10.2 10.6 10.3 471
C()ntrol2 - 57 - 5882 -95 16 - 32 11 - 25 63 - 91 1-5
Mean - 57 90 21 16 76 4
C.V.(%) - 1.5 2.2 11.0 12.3 18.3 32.9
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Table 2 Grain physical properties of MR, progenies of aromatic rice variety KDML 105.

100 Chalki- Grain Grain Hard- White~ Milling quality
Range grain wt. ness length shape  ness ness Hull Bran Kernel Broken

(gm) ® ) %) ()
Min. 2.4 0.00 ML SL 8.4 38.56 22.5 7.0 65.2 5.6
Max. 2.7 0.19 L SL 11.1 54.8 25.3 11.1 70.0 30.1
Mean 2.6 0.04 ML-L SL 10.0 50.4 24.0 8.6 67.5 12.7
C.V.(%) 11.5 539.44 - - 8.1 3.5 2.8 11.2 1.6 18.7
Control 2.7 0.10 L SL 11.2 48.5 22.2 8.6 69.3 12.3

Table 3 Grain cooking and eating quality of MR, progenies of aromatic rice variety KDML

105.
Range % Amylose Alkaline Gelatinization Gel Cooked  Elongation Rice:water Aroma
test temperature consistency  rice ratio  (by weight)
Min. 11.1 6.0 low soft  soft & sticky 2.5 1:1.6 6.0
Max. 14.4 7.0 low soft soft & sticky 2.8 1:1.7 9.0
Mean 12.8 6.7 low soft soft & sticky 2.7 1:1.6 7.5
C.V.(%) 7.2 9.8 - - - 9.6 13.1 11.7
Control 17.6 7.0 low soft  soft & sticky 2.8 1:1.8 9.0
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Table 4 Number of MR, M,R,, MR,, MR, and MR, progenies observed and selected for

e 27
photoperiod insensitive character and other agronomic characters at various doses of

gamma irradiation.

Dose Nmber of

(krad) M1R1 plants M2R2 families M2R2 plants M3R3 familes M3R3 plants M 4R . families M sRg families

observed observed selected observed selected selected selected
0 24 119 71 34 27 6 0
4 29 171 61 24 19 6 0
8 31 150 52 20 9 2 0
12 53 227 91 29 22 11 2
16 36 88 15 3 5 2 1
20 44 153 36 10 4 1 0
24 41 90 14 3 4 2 1
28 36 66 18 4 5] 1 0
32 32 32 8 2 0 0 0
36 31 12 5 0 0 0 4]
Total 357 1,108 371 129 95 31 4
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Figure 1 Average daylength (every 4 years) at Bangkhen District, (latitude 13.8°N) Bangkok,
Thailand (Department of Meteorology, Bangkok).
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