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Evaluation submergence tolerance of KDML 105 backcross
Introgression lines under simulated flood condition
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ABATRACT: Flash flooding is one of the major problems for rainfed lowland rice in northeast, Thailand.
Approximately 1.86 million rai of this rainfed lowland rice area of 29.76 million rai was reported to be damaged
every year during 2002-2006. Thus, submergence tolerance is an objective of rainfed lowland rice breeding program
for northeast Thailand. Khao Dok Mali 105 backcross (KDML105-BC) for flood tolerance have been developed
using marker-assisted selection (MAS) by BIOTEC (Thailand). In order to evaluate for their performance under
flood condition, an experiment was conducted under simulated flood condition in 2006 at Kasetsart University,
KamPhaeng Saen campus, Nakhon Pathom. The 13 KDML-BC lines which have been selected by MAS for being
tolerance to flood together with 4 check lines (KDML105, HPSL1 Prajeenburi 2, Ayuthaya 1, and Fang Loy) were
evaluated. Flood condition was imposed at 30 days after transplanting with the depth of 120 cm. Flood stress was
maintained for 12 days then it was drained out. Rice plants were kept to maturity to observe for grain yield.
The results showed that all 13 lines of KDML105-BC were much better tolerant, recovery and produced higher
grain yield than KDML105 (recipient) and other check varieties. Less percentage of death tiller after draining of
flood-water which indicated tolerance to flood was observed in all KDML-BC lines compared with check
varieties. Higher increasing percentage of tiller number at 30 days after flood stress was removed was also observed
in KDML-BC lines which indicated better recovery after flooding than check varieties. Grain yield of KDML105-
BC lines was higher (343-581 g/m? than KDML105 (132 g/m?). There was significant positive relationship
between number of tillers after flooding and grain yield which suggested that lines with better tolerance and recovery
from flood stress could produce higher grain yield than susceptible lines. Grain physical and chemical qualities of all
KDML-BC lines were similar to KDML105.
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Table 1 Scores of submergence tolerance.
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Scores Characteristics Level
1 Tiller dead less than 10% Highly resistant (HR)
2-3 Titler dead 10 - 30% Resistant (R )
4-5 Tiller dead 30 - 50% Medium resistant (MR)
6 Tiller dead 50 - 60% Medium susceptible (MS)
7-8 Tiller dead 60 — 80% Susceptible (8)
9 Tiller dead more than 80% Highly Susceptible (HS)

Source: IRRI. 1996

Table 2 Scores of recovery.

Score Characteristics Level
1 New tillering 100% Highly resistant (HR)
2-3 New tillering 80-29% Resistant (R)
4-5 New tillering 60-79% Medium resistant (MR)
6 New tillering 50-59% Medium susceptible (MS)
7-8 New tillering 30-49% Susceptible (8)
g New tillering less than 30% Highly susceptible (HS)

Source: IRRI. 1996
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Table 3 Number of hills m” at the beginning of and at 12 days after continual submergence of KDML 105 backcross

lines under simulated flood conditions in Kasetsart University 2006.

No Variety Number of hill per m’ Death tilter Tolerance
Beginning After (%) score
1 KPSKD5 198 160 0 1
2 KPSKD6 184 177 4 1
3 KPSKD7 164 165 0 1
4 KPSKD8 i 157 8 1
5 KPSKD9 157 152 4 1
6 KPSKD15 167 154 8 1
7 KPSKD16 169 173 0 1
8 KPSKD17 167 163 3 1
9 KPSKD18 183 190 0 1
10 KPSKD19 148 148 0 1
" KPSKD20 13 182 0 1
12 KPSKD33 108 161 0 1
13 KPSKD38 154 154 0 1
14 KDML105 A 49 71 8
15 Prajeenbure 2 204 36 82 9
16 Ayuthaya 1 198 25 87 9
17 Fangloy A 83 51 6
18 HPSL1 185 127 31 4
Avg 171 137
LSD (0.05) 27 22
F-test * =

CV. 10.9 15
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Table 4 Number of hill per m” after submergence and recovery of KDML 105 backcross lines under simulated flood

conditions in Kasetsart University 2006.
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No Variety Number of hill per m’ Recovery
after submergence new hill percent score
1 KPSKD5 160 289 81 2
2 KPSKD6 177 322 82 2
3 KPSKD7 165 299 82 2
4 KPSKD8 157 253 61 5
5 KPSKD9 152 233 54 6
6 KPSKD15 154 275 79 4
7 KPSKD16 173 278 61 5
8 KPSKD17 163 261 60 5
9 KPSKD18 190 243 28 9
10 KPSKD19 148 231 56 6
11 KPSKD20 182 257 41 7
12 KPSKD33 161 300 87 2
13 KPSKD38 154 237 53 6
14 KDML105 49 69 40 7
15 Prajeenbure 2 36 20 0 9
16 Ayuthaya 1 25 26 5 9
17 Fangloy 83 108 31 8
18 HPSLA1 127 174 37 8
Avg 137 216
LSD (0.05) . *
F-test 22 36
C.V. 1.5 11.9
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Table 5 Grains yield and yield components of KDML 105 backcross lines under simulated flood conditions in

Kasetsart University 2006.

No Variety Grain yield Number of Number of 100 grains
(gm/ m2) panicle/ hill grains/panicle weight (gm)
1 KPSKD5 437 14 119 27.2
2 KPSKD6 499 13 113 27.0
3 KPSKD7 422 11 115 27.5
4 KPSKD8 438 10 132 25.3
5 KPSKD9 555 10 161 326
6 KPSKD15 450 12 17 27.9
7 KPSKD16 517 15 130 276
8 KPSKD17 326 i 137 275
9 KPSKD18 567 9 121 245
10 KPSKD19 581 13 129 26.2
11 KPSKD20 414 10 152 30.2
12 KPSKD33 343 12 109 237
13 KPSKD38 440 " 143 243
14 KDML105 133 10 125 27.4
15 Prajeenbure 2" 0 h - -
16 Ayuthaya 1" 0 - - -
17 Fangloy" 0 N - -
18 HPSL1 277 13 112 25.6
Avg 355 11 128 27.0
LSD (0.05) - - - NS
F-test 107 3 17 NS
C.V. 21.2 15.8 9.4 16.3

"The Prajeenburi 2, Ayudthaya 1 and Fangloy could not be able to recover from submergence and not gave the grain

yield.
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Table 6 The quality of physical and chemical of KDML 105 backcross lines for submergence tolerance under

simulated flood conditions in Kasetsart University 2006.

No Variety Hull colour Seed length Chalkiness Amylose Head rice Aroma
(mm) (%) (%)
1 KPSKD5 Straw 7.76 0.39 15.51 47.10 +
2 KPSKD6 Straw 7.52 0.68 15.64 48.35 +
3 KPSKD7 Straw 7.16 0.95 13.80 50.83 +
4 KPSKD8 Straw 7.25 1.67 13.67 43.09 +
5 KPSKD9 Straw 717 0.98 13.63 44.58 +
6 KPSKD15 Straw 7.50 0.69 15.01 41.16 +
7 KPSKD16 Straw 7.40 1.00 14.64 51.23 +
8 KPSKD17 Straw 717 1.33 12.88 44,00 +
9 KPSKD18 Straw 6.81 0.70 14.37 37.71 +
10 KPSKD19 Straw 7.27 0.96 13.74 38.46 +
11 KPSKD20 Straw 717 0.96 13.38 37.77 +
12 KPSKD33 Straw 7.41 0.82 15.20 50.59 +
13 KPSKD83 Straw 7.03 0.93 14.64 48.58 +
14 KDML105 Straw 7.41 1.19 14.49 37.07 +
18 HPSL1 Straw 7.26 1.69 15.45 47.06 +
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