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Mutation Breeding of Aromatic Rice (Oryzea sativa L. var. KDML 105)

for Photoperiod Insensitivity by Chemical Mutagen

sz ASRdes 1 930U Weina *
Prapa Sripichitt ' Onanong Naivikul *
ABSTRACT

Mutation breeding of aromatic rice variety KDML 105 for photoperiod insensitive character was
conducted by using chemical mutagen ethyl methanesulfonate (EMS). Seeds were soaked in EMS
solution at the concentrations of 0.75, 1.0 and 1.25% for 12 hrs. The treated seeds were then grown
into M} plants and 1\/[2 progenies. The M‘2 progenies were determined for photoperiod sensitivity under
long daylength condition. Five plants among 3,320 1\/12 progenies were found to be photoperiod
insensitive. The mutation frequency of the photoperiod insensitive character was 0.15%. The
photoperiod insensitive character of the M2 plants was inherited to the 1\/[3 progenies when grown under
short daylength condition. Grain physical quality of the M3 lines were investigated. Sixty-four M3 plants
exhibiting photoperiod insensitive character, short culm and physical grain quality similar to KDML 105
were selected. All of the 64 Mé lines were photoperiod insensitive when grown under long daylength
condition. Grain physical quality, cooking and eating quality including aroma of the M4 lines were
analysed. Eleven M4 lines possessing grain quality similar to KDML 105 were selected and 25 plants
showing good agronomic characters were chosen from these lines. All of the 25 M5 lines showed
photoperiod insensitive character when grown under short daylenght condition. Seeds of each line were
analysed for grain physical quality, cooking and eating quality including aroma. Eight M5 lines having

grain quality similar to KDML 105 and good agronomic performance were selected. Yield test and grain
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quality analysis of the selected M5 lines were performed in 1995 rainy season. The results revealed that

grain yield of the M5 lines varied between 715 to 1,194 kg/rai whereas the check variety RD 23 which

was photoperiod insensitive yielded 1,185 kg/rai. Grain physical quality, cooking and eating quality

including aroma of all lines were inferior to those of KDML 105.
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Table 1 Germination of seeds of aromatic rice variety KDML 105 after treated with various

concentrations of EMS for 12 hours.

EMS No. of seeds No. of seeds Germination
(%) treated germinated {%)
0.0 200 200 100.0
0.25 200 200 100.0
0.50 200 196 98.0
0.75 200 147 73.5
1.00 200 143 71.5
1.25 200 103 51.5
1.50 200 68 34.0
1.75 200 28 14.0
2.00 200 13 6.5

Table 2 Mutation frequency of photoperiod insensitive character recovered among EMS ireated 1\/[2

progenies grown under long daylength 1993.

EMS No. of M, No. of M, No. of M, No. of M, Mutation Mutation
(%) families families plants plant frequency/ M, frequency/ M,
sown segregated grown mutated families (%) | plants {%)
0.75 243 0 2,430 0 0 0
1.00 89 2 890 b 2.3 0.56
Total 332 2 3,320 5 0.6 0.15
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Table 3 Some agronomic characters of the photoperiod insensitive mutants segregated in the M2

progenies.

Plant | Pedigree Date of Days to Plant No. of No. of Seed
no. 75% 75% height tillers panicles fertility

flowering | flowering {cm) per plant | per plant (%)

1 29-1 July 9, 93 84 139 16 7 18.2

2 29-6 July b, 93 80 165 13 8 10.5

3 29-7 July 8, 93 83 146 6 2 19.5

4 45-2 July 6, 93 81 152 11 4 26.8

3] 45-5 July 9, 93 84 154 9 3 19.9

Check |KDML 105 | Oct 23, 93 190 136 8 b 60.6

Table 4 Some agronomic characters of the M3 photoperiod insensitive lines grown under short

daylength 1993/94.

Plant | Pedigree Date of Days to Plant No. of No. of Seed

no. 75% 75% height tillers panicles fertility
flowering | flowering (cm) per plant | per plant (%)

1 29-1 Feb 9, 94 98 98-170 11-32 11-32 84.4-94.1
(134) (18) (17} (89.9)

2 29-6 Feb 1, 94 90 112-160 5-33 5-33 60.8-90.8
(141) (14) {14) (78.4)

3 29-7 Feb 7, 94 96 36-172 10-38 10-33 74.8-91.3
(132} (20) (19) (84.6)

4 45-2 Feb 9, 94 98 103-174 12-31 12-27 57.5-80.5
(146) (17) (16) (72.1)

b 45-5 Feb 9, 94 98 96-175 8-31 8-30 81.56-94.3
(146) (17) (16) (87.0)
Check 1 |KDML 105} Jan 4, 94 62 102 13 13 76.1
Check 2| NMS 4 Jan 5, 94 63 109 9 9 65.7
Check 3| RD 23 Jan 31, 94 89 103 10 9 74.5
Check 4| BMT 370 | Jan 24, 94 82 137 21 21 81.3
Check 5| IR 841 Feb 4, 94 93 117 18 17 86.0

In parenthsses is average number.
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Table 5 Yield and some agronomic characters of the M5 photoperiod insensitive lings grown in vield

trial under long daylength 1995.

Ling Pedigree | Date of | Days to Plant No. of No. of Seed Grain | Lodging ' Blast

no. 75% 75% height tillers panicles | fertility yield resistance
flowering | flowering |  {cm) per plant | per plant (%) {kg/rai)
1 29-1-4-3 |Aug 3,95 | 106 be® | 114 cd 20 a 20 a 707a | 11947 1 4
2 23-7-4-5 (July 28, 95| 100 ¢ 141 b 17 abc 17 ad 731 a 757 ¢od 7 7
3 29-7-18-2 | Aug 4, 95 | 107 be 151 ab 14 od 14 de 573 ab | 890 ad 5 il
4 29-7-18-3 jJuly 30, 95] 102 de 151 ab 15hed | 15cde | B428b | 7154 8 7
5 45-2-19-1 |July 31, 95| 103 «de | 157 a 134 13 e 529 b 918 a-d 9 7
6 45-5-6-2 { Aug 3,95 | 106 be 148 ab 14 bed 14 cde | Sh4 b 889 a-d 6 7
7 45-56-6-3 |Aug 2, 95| 105 bed | 138 b 16 a-d 16ae | B4ha 823 bed 4 6
8 45-6-7-1 1 Aug 8,95 | 111 a 112 ed 17 a-d 17 ae | 630ab | 949 ad 1 8
Check1 | RD23 |July31,95| 103 cde | 108 d 18 ab 18abc | 708a | 1185 ab 1 7
Check 2 | BMT 370 | Aug 5,95 | 108 ab 141 b 16 a-d 16be j 504ab | 3l2e 1 5
Check3 | IRB41 |Aug3 95| 108 hc 123 ¢ 15bed | 16 cde | 668 ab | 1,104 abe 1 7
CV. (%) - 24 7.2 138 14.1 23.9 245
F-test ) - - - - + -

1 Lodging scale : 1 = very strong, 2 = medium, 3 = weak
2 Rating : 0 = free from disease, 1 = 10% infection, 2 = 20% infection,
3 = 30% infection, 4 = 40% infection, 5 = 50% infection,
6 = 60% infection, 7 = 70% infection, 8 = 80% infection, 9 = 90% infection
3  Means followed by the same letter are not significantly different from each other at the 5% level by Ducan’s

New Multiple Range Test.
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Table 6 Grain physical quality of the M5 photoperiod insensitive lines grown in yield trial under long
daylength 1995,

Line |Pedigresi 100 Challg- | Grain | Grain | Hard- | White- Milling gquality
no. grain ness | length | shape ness ness
weight Hull Bran Head | Broken | Rating
@ rice
1 29-1-4-3| 25 08 L 8L 8.0 411 215 12.6 479 180 G
2 29-7-4-5| 25 08 L SL 8.1 406 218 139 410 233 G
3 (297182 24 0.9 VL SL 87 4.4 227 13.8 373 26.2 F
4 |29-7-18-3| 27 1.1 L SL 9.1 43.0 214 128 40.9 248 G
5 |45-2-19-1 25 1.1 L SL 78 43.2 210 139 424 22.9 G
6 45-5-6-2 2.5 1.0 L SL 8.4 408 225 13.3 431 211 G
7 45-5-6-3| 25 1.0 L 8L 8.0 40.9 22.3 12.9 432 216 G
8 46-5-7-1 | 25 0.7 L L 8.1 41.0 223 12.9 490 15.8 G
Check 1 XDML 105| 2.8 0 VL SL 88 442 215 13.2 50.8 145 VG
Check 2 i RD 23 2.5 05 L 3L 78 454 220 14.0 4186 164 G
Check 3 |BMT 370 20 1.7 ML SL 76 435 235 193 213 359 P
Check 4 ¢ IR 841 25 09 L SL 78 452 228 130 |- 488 183 G
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Table 7 Grain cocking and eating quality of the 1\;([5 photoperiod insensitive lines grown in yield

irial under long daylength 1995,

Line Pedigree Amylose Alkaline |Gelatinization Gel Cooked Elongation Aroma
1o, % test temperature | consistency Tice ratio
1 29-1-4-3 27.3 ) low soft slightly hard 25 32
non-sticky

2 29-7-4-5 2358 6 low soft slightly hard 2.5 21
sticky

3 29-7-18-2 244 4 medium soft soft, sticky 24 23

4 29-7-18-3 239 6 low soft siightly hard 2.4 3.1
sticky

5 45-2-49-1 23.2 2 high soft glightly hard 2.5 22
sticky

6 45-5-6-2 57 6 low medium soft sticky 25 2.3

7 45-5-8-3 259 6 low soft soft sticky 2.4 2.3

8 45-5-7-1 25.0 6 iow medium slightly hard 2.4 29
sticky

Check 1 KMDL 105 14.0 6 low soft soft, sticky 25 5.0

Check 2 RD 23 24.0 2 high soft slightly hard 24 1.8
sticky

Check 3 BMT 370 200 3 high saft soft, sticky 2.5 27

Check 4 R 841 216 2 high soft soft, sticky 2.5 18
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Figure 1 Effect of ethyl methanesulfonate (EMS) on the germination of seeds expressed as percent of

control.
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