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Waterlogging Effects on Survival of Rice and Some Red Rice Seeds

Surd UsiasyAng v 87 avy
Anchalee Prasertsak ¥ Aoum Kongchoo
ABSTRACT

Two experiments of rice seed survival were studied under waterlogging condition to
find out the elimination of volunteer or off types plants efficiently in case of changing rice
variety for seed production at Pathumthani Rice Research Centire from 2001 to 2003. The
first one started with dormant seeds, exposed to waterlogged soil condition at 0 and 5 cm
depth below soil surface and water level was maintained at 5-10 cm above the soil surface
with 4 replications. The second experiment began with non dormant seeds (the seeds after
releasing dormancy), used in the same condition as above, but were germinated 0, 3, and
10 days before treatments. Six types of red rice seeds and 8 recommended variety of
foundation seeds were used in the pot and field experiment. Germination (ability of seed to
develop a normal seedling), dormancy after survival including dead seeds were recorded. [t
was found that red rice seeds were survived at a longer time than recommended variety rice
seeds and died only 50 % after 49 days under waterlogging condition. Survived seeds
could germinate only 30 % and 10-17 % was remained dormant. Germination and
dormancy percentage of recommended variety rice seeds after survival decreased but dead
seed percentage was increased during waterlogging. Rice seeds on the soil surface died 51
and 57 % after 7 and 14 days waterlogging respectively but the seeds at 5 cm depth below
soil surface died 44 and 48 % after 7 and 14 day waterlogging respectively. Survived seeds
germinated 30-40 % under favorable condition and 10-20 % remained dormant. Rice seeds
died 70-80 % after 56-63 days under waterlogging condition; survived seeds were able to

germinate 10-20 % under favorable condition and still remained dormant. There was only
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small different of dormant seed percentage
from seeds at 0 and 5 cm depth under
waterlogged soil.

Moreover, it was found that non
dormant seeds with 0 and 3 day old
seedlings which were buried 5 cm depth
under soil surface died 56 and 86 %
after 7 days waterlogging and increased
to 93 and 100 % death after 14 days
waterlogging. Furthermore, 10 day old
seedlings which were buried 5 cm depth
under soil surface died 99-100 % after 7-14
days waterlogging. For non dormant seed
on the soil surface, there was variation of seed

death due to germinability of some seeds.

Key waords : rice, red rice, seed, survival,

germination, dormancy, death, wateriogging
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Red rice 1

Red rice 4

Figure 1. Six types of red rice seeds used

in the experiment
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Figure 2. Seeds were placed at 0 or 5 cm

soil depth with water level 5-10 cm water

depth
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Table 1. Seed germination prior to the treatment and dormancy period (weeks} of rice seeds

Germination (%)

Dormancy period

Variety
Rormant seed MNon dormant seed {weeks)

RD 23 13 95 5
SPR 60 9 95 6
RD 7 16 95 1-2
PSL 2 9 91 8
SPR 90 55 95 3
SPR 1 31 94 4
KDML 105 20 94 8
PTT 1 47 94 4
Bed rice 1 12 - 7
Red rice 2 14 - 7
Red rice 3 5 - 9
Red rice 4 17 - 8
Red rice 5 38 - 8
Red rice 6 15 - 9
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Table 2. Percentage of germination, dormancy and death of red rice seeds at 0 and 5 cm

soil depth (WL-0,WL-5) under different waterlogging periods

Waterloging period Type of  Germination {%) Dormancy (%) Death (%)
{days) red rice  WL-0 WL-5 WL-0 WL-5 WL-0 WL-5
7 Redrice 1 4825c 3675bc 3550b 3875bcd 1625cd 2450b
Redrice 2 5875c¢cd 5750d 2525b 2525b 1600cd 1725b
Redrice3 1800a 1525a 6425¢ 5100d 1925bc 3375a
Redrice4 6600d 5450d 8502 1175a 2650b  3375a
Redrice5 3250b 2500ab 2475b 3400bc 4275a  41.00a
Redrice6 5525¢d 3600b 3375b 4275¢d 1100d  2125b
Average 4646 315 32 3392 21.79 28.58
CV (%) 13.93 18.34 16.02
14 Redrice 1 5025bc 3800b 2883c¢ 3750b 4300a 3200 be
Redtice2 5650c¢ 5100c¢ 1800bc 2975b 2525a 2500 be
Redrice3 1800a 1825a 4750d 3850b 3000a  4325ab
Redrice 4 6475¢ 5400¢ 525a 1250a 3500a  3350hbc
Redrice 5 3205ab 1500a 2875¢ 2875b 4425a 5625a
Redrice6 2700a 4275bc 4525d 4100b 2775a  1625¢
Average 4142 365 2893 3133 34.21 34.38
CV (%) 17.32 18.81 2247
21 Redrice 1 5425bc 6275¢  2050b 800a 2525b 2900 a
Redrice2 6150c 4925bc 925a 2250b 2875ab 2825a
Redrice 3 2625a 4775bc 3375¢ 2075b 4000ab 3i50a
Redriced 2400a 3550ab 2950c 3300bc 4200a 3900a
Redrice 5 3675ab 4575bc 3075¢ 2850b 3250ab 3050a
Redrice 6 3725ab 2000a 3275¢ 4575¢ 3000ab 3425a
Average 4000 4350 2608 2642 33.08 32.08
CV (%) 16.71 2378 18.19
28 Red rice 1 4050 ab 3475ab 17.75ab 2975bc 4150ab 3500 ab
Redrice2 5275b 4750b  1350a 1i525a 3275b  3725ab
Redrice 3 3325a 2875a 2050 bc 3000 bc 4625ab  4125ab
Redrice 4 3200a 2875a 1825bc 2550ab 4875a  4575a
Redrice 5 3000a 3375ab 3075cd 2700 abc 4025ab 3825ab
Redrice 6 2875a 2275a 3275d 4100c 385ab  3625ab
Average 36.21 321 2242 2808 4133 39.12
CV (%) 15.80 24.16 13.09
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Table 2. (continue)

Waterloging period Type of Germination (%) Dormancy (%) Death (%)
{days) red rice  WL-0 WL-5 WL-0 WL-S WL-0 WL-5
35 Redrice t 3475b 5975b 1375a 675a 5150b 3350 bed
Redrice 2 5550c¢c 6225b 1375a 1775bc 3075¢  2000d
Redrice 3 5100c 6175b 1600a 1200ab 3300c  2625cd
Redrice 4 1800a 2425a 10754 1900bc 7125a 52251
Redrice 5 2150ab 2975a 2650b 2650cd 5200b 4800 ab
Redrice 6 2900ab 2900a 2675b 2950d  4425bc 4150 ahe
Average 3496 4448 1792 1858 4712 36.92
CV (%) 14.39 37.69 15.98
42 Redrice 1 2775b 4550b  1350b 1125a 5875a  4075D
Redrice 2 3350b 4375b 575a 650a 6075a 4975D
Redrice 3 4800c 4575b 775a 1025a 4326b  4375D
Redrice 4 1425a 1537a 2575b 2250b 60.00a 6475a
Redrice 5 2750b 2125a 2375b 3075c 4875ab 4800b
Redrice 6 2350b 2000a 2850b 3400c 4950ab 4500b
Average 2025  31.94 1747 19.21 53.50 48.67
CV (%) 14.15 19.22 952
49 Redrice 1 3850b 4750¢ 2125b 1300a 4025bc 3950 b
Redrice 2 4550b 4055¢ 850a 1337a 4600bc 4607 ab
Redrice 3 4900b 3050¢ 1275a 1204a 3725¢ 4774ab
Redrice 4 1450a 1450a 2325b 2675b 6225ab 5875a
Redrice 5 21.00a 2525ab 2825b 2550b 5075ab 4675ab
Redrice 6 2434a 3400bc 2025b 2526b 5375ab 4075b
Average 3214 32.05 1904  19.31 48.37 46.59
CV (%) 18.00 19.29 11.22

Means in the same column with the same period followed by a common letter are not

significantly different at the 5% level by DMRT after angular arcsine transformation (arcsine

{sqr {(X/100)).

flianumseannauyiin1sneaaavinty 13 9

16 9 55 31 20 WAL 47 % fNaey 3

SepeWniI 5 6 2 8 3 4 8 uaz 4 duawt

RINRGL (Table 1)
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Table 3. Rice seed Percentage of germination, dormancy and death of rice sseds at 0 and

5 cm soil depth (WL-0,WL-5) under different waterlogging periods

Watetloging period Variety Germination {%)  Dormancy {%) Death (%)
(days) WL-0 WL-5 WL-0 WL-5 WL-0 WL-5
7 RD23 2775¢ 2450b  1850b 2275de 5350c¢  5300b

SPR60 5075e 3675¢ 1750b 2050e 3175d 3350 de
RD 7 50001 5925f 6.76a 1300bc 3375d 2775e
PSL 2 4000 e 5250ef 1725b 1860cd 3400d 29235e

SPRY0 1050a 3650c¢ 1625b 2175d 6450b  4175cd
SPR 1 360c 4750de 475a 1300bc 6375b 3950 cd

KDML 105 3875d 4450d 1300b 1175b 4800¢c  4350¢
PTT 1 18925b 1700 a 4252 225a 7700a 8075a

Average 3581  39.81 1210 1656 5078 4363
CV (%) 8.02 22.48 7.58
14 RD23 2575b 2675b 2050e 1825cd 5375¢d 5525 b

SPR60 3975cd 4225¢  1025bcd2125d 4025e 3650 de
RD 7 4800e 4475¢ 6.25 abc1225 bc 4525 de  43.00 cd
PSL 2 4450 de 4500c 1275d 1625cd 4300e  3900d

SPR30 1500a 5350d 1050 cd 1625¢cd 74750  3025e
SPR 1 3300c 4825cd 550ab 850b 6150c¢  4300cd

KDML 105 3925c¢cd 4250c  1325d 775b 4775de 4975 be
PTT 1 1825a 1050 a 425a 12ba 9425a 882Ha

Average 3306 3919 1041 1272 5756 48.12
CV (%) 8.27 20.41 7.00
21 RD23 1775¢ 1950b 1350 cd 1425¢d 6900b 6650 ¢

SPRB0  4475e 3950cd 950bc 17.75d  4575e 4250 e
RD7 5075 e 43256d 475bH 1000bc 4400e 4775 de
PSL2  3526d 3325¢ 1225c¢d 1200 bed 5250 de 5500 d
SPRS0 3125d 4125cd 950 be 1000 bed 5925 cd 4875 de
SPR 1 250a 475a 500b 625b 9275a 8875 b
KDML 105 1725¢ 1775b  1800d 1700d 6475bc 6525¢
PTT 1 725b 700a 150a 125a 9100a 93754
Average 2584 25,78 925 1108 64.87 63.53
CV (%) 12.26 3 5.62
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Table 3. (continue}
Waterloging period Variety Germination (%)  Dormancy (%) Death (%)
(days) WL-0 WL-5 WL-0  WL-5 WL-0 WL-5
28 RD23 2375¢ 2075c¢  1050b 1250c 6525b  6675b
SPR60 2375¢ 2750c¢ 1050b 1575¢ 6600b  8675¢
RD 7 5675e 5075d 425a 1125¢ 3875¢c  3800d
PSL2  2125c¢ 2625c¢c  1525b 1575¢c 6320bh  5775¢
SPROG 3250d 55254 350a 600b 5900b  3900d
SPR 1 325a 5004 350a 400ab 9325a HNO00a
KDML 105 1800¢ 1225b 1525b 1600c 6675b  7150b
PTT 1 725b 5504 150a 225a 9675a 9375a
Average 23.31 2541 803 1044 68.63 64.31
CV (%) 12.58 37.23 553
35 RD23 2800d 2600bc 1250b 1200b 5975d 6200 cd
SPR60  2550d 31.00c¢ 1000b 900b 6450d  58.75cd
RD 7 5775e 4125d  1175b 1100b 3080e 4750 e
PSL 2 1650 ¢ 2525bc  850b 1000b 7525¢ 6450 cd
SPR 90 225a 3875d 350a 425a 9425a 5675
SPR 1 325a 2300b 225a 175a 9450a  7500b
KOML 105 1650c 2175b 1875¢ 1125b 6500d 6725 bc
PTT 1 1050b 1752 250a 400a 850b 9275a
Average 20.03 26.09 872 7.91 71.16 65.89
CV (%) 13.14 37.71 514
42 RD23  1925cd 2325b 1200e 600bc 6925d  7075b
SPRB60  2500d 2900b 675d 400ab 6725d  6525bc
RD7 5300e 5075¢ 650cd 825c¢ 4050e  4100d
PSL2  1450c¢ 2325b 650cd 500bc 7900c 5950 ¢
SPR 90 475b 2950 b 325bc 275ab 9200b 6750 be
SPR 1 250ab 700a 100a 200a 9625ab 9150a
KDML 105 2225d 2425b  1175e 925¢ 6600d 6650 be
PTT 1 050a 400a 250ab 300ab 9700a 9325 a
Average 1772 23.87 6.28 5.03 75.39 69.41
CV (%) 19.09 53.8 6.99
Thai Agricultural Research Journal Vol. 22 No. 3 September - December 2004 199



Table 3 {continue)

Waterloging pericd Variety Germinaticn (%) Dormancy (%) Death {%)
(days) WL-0 WL-5 WL-0  WL-5 WL-0 WL-5
49 RD 23 2000cd 1575b  1350g 1650e 6650d 88.00 be

SPRG60 2575d 290¢ 875ef 575cd 6525d  6525¢
RD7 5775e 5125d 650de 350bc 3575e  4550d
PSL 2 600b 1775b 1225fg 2250f B8175¢c  5950¢
SPR 90 350b 4825d 250bc 575c¢d %400b  4575d
SPR 1 325b 150a 150ab 125a 9525b  9675a
KDML 105 1625¢ 1650 b 400cd 925d 8000c  7460Db
PTT 1 025a 250a 050a 150ab 9900a 9625a
Average 1659 2281 6.19 8.25 77.19 68.88
CV (%) 19.25 30.67 4.89
56 RD23  1550d 2000cd 1250d 1525e 7200d 6475e
SPR60 1150d 3825e¢ 1025c¢cd 850cd 7875¢  5300f
RD 7 3b75e 3300e 400a 525bc 6000e 6175e
PSL 2 350 bc 1675 ¢ 800 bc 1600e 8875b  67.25de
SPR 90 150 ab 2450 d 275a 425b 975a 7150d
SPR 1 075a 025a 275a 050a 9650a  9925a
KDML 105 425¢  475b  1100cd 725bcd 8475b  8825b
PTT 1 050a 700b 500ab 950d 9425a 8350¢
Average 9.16 18.06 703 8.31 83.84 73.66
CV (%) 23.08 3347 3.49
63 RD 23 575¢ 900c¢ 1475¢ 2025d 7925c¢  710d
SPREB0  1450d 2900 900b 775¢ 7625c  6375de
RD 7 3650e 332%e 650b 475bc 5875d  6175e
PSL 2 325bc 17.75d  1550c 1875d 8125¢c  6375de
SPR 90 150 ab 1500 d 200a 400b 9625a 8125¢
SPR 1 050a 000a 100a 075a 9825a 990a
KDML 105 125ab 125b 650b 675bc 925b 920b
PTT 1 - - - - -
Average 004 1504 7.89 9.00 82.93 16.07
CV (%) 24.59 3247 393

Remarks : PTT 1 at 63 days waterlogging was not conducted
Means in the same column with the same period followed by a common letter are not significantly

different at the 5% level by DMRT after angular arcsine transformation {(arcsine (sqr (X/100)).

Y = o ol P a
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Table 4. Death percentage (%) of non dormant rice seed at 0 and 5 cm soil depth (WL-

0, WL-5) after 7 and 14 days of waterlogging

Waterlogging period

Variety 7 days 14 days

WI.-0 WL-5 WL-0 WL-5
Age = 0 day
RD 23 58.50 be 57.25 bc 99.25 ab 98.75 a
SPR 60 48.00 cd 41.00 de 100.00 a 97.75 a
RD 7 2750 e 71.00 ab 99.25 ab 99.25 a
PSL 2 96.50 a 7875 a 99.75 ab 8848 b
SPR 80 6825 b 68.50 ab 99.25 ab 98.25 a
SPR 1 37.25 de 3475 e 98.25 b 7725 ¢
KDML 105 43.00 ¢d 43.70 cde 87.85 ¢ 8925 b
PTT 1 56.75 bc 4985 cd 95.00 b 97.75 a
Average 54.46 55.6 97.32 93.35
Age = 3 days
RD 23 84.00 d 89.25 bc 100.00 a 100.00 a
SPR 60 6925 e 7100 d 100.00 a 100.00 a
RD 7 61.50 e 90.75 abc 100.00 a 100.00 a
PSL 2 99.75 a 90.75 abc 100.00 a 99.50 a
SPR 20 99.75 a 9525 ab 100.00 a 100.00 a
SPR 1 98.50 ab 96.75 a 100.00 a 100.00 a
KDML 105 95.25 be 8525 d 99.50 a 100.00 a
PTT 1 88.25 cd 86.00 ¢ 100.00 a 100.00 a
Average 87.08 85.71 99.9 99.9
Age = 10 days
RD 23 98.00 a 98.50 a 100.00 a 100.00 a
SPR 60 9750 a 99.75 a i00.00 a 100.00 a
RD 7 99.75 a 100.00 a 100.00 a 100.00 a
PSL 2 99.50 a 100.00 a 100.00 a 100.00 a
SPR 90 99.75 a 100.00 a 100.00 a 100.00 a
SPR 1 100.00 a 99.25 3 100.00 a 10000 a
KDML 105 99.75 a 99.00 a 100.00 a 100.00 a
PTT 1 8550 b 99.89 a 100.00 a 100.00 a
Average 97.47 99.55 100.00 100.00
Total average 79.67 80.29 99.09 97.63

Means in the same column with the same period followed by a common letter are not significantly different at

the 5% level by DMRT after angular arcsine transformation (arcsine (sqr (X/100)).
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