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Seedling Emergence of Dry-seeded Rice Varieties under
Two Soil Moisture Regimes

Byun Woo Lee* and Eul Jae Myung*

ABSTRACT : Investigated were the relationships between plumule elongation characteristics and
seedling emergence of 98 varieties including native, improved and red rice varieties of Korea, and
varieties from U.S.A., Italy, Japan, etc. under proper and excess soil moisture regimes. Under ex-
cess soil moisture condition the seedling emergence and establishment rates were much lower in
most of the varieties and the seedling emergence rates were delayed substantially in all varieties
employed. The seedling emergence rates were lowest in dwarf and some semi-dwarf varieties
showing poor plumule elongation under proper soil moisture condition. The seedling emergence
and establishment rates were significantly correlated with the length of mesocotyl, coleoptile and
incomplete leaf under both soil moisture regimes, and with the lower first and second internode
length under excess soil moisture condition, Average emergence duration showed significant nega-
tive correlation with the length of mesocotyl, coleoptile and incomplete leaf under both soil moist-
ure regimes and significant positive correlations with the first and third lower internode length.
Based on the standardized partial regression analysis only the variations of mesocotyl and coleop-
tile length contributed significantly to the varietal difference in seedling establishment rate, and
so did the variations of mesocotyl and incomplete leaf length to the varietal differences in emerg-
ence speed. In conclusion varieties with greater elongation characteristics of mesocotyl, coleoptile
and incomplete leaf are desirable for higher and speedy seedling establishment in dry-direct seed-

ing.

Key word : Rice, Plumule elongation, Mesocotyl, Coleoptile, Incomplete leaf, Seedling emerg-
ence, Seedling establishment, Emergence speed
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Table 1. List of varieties used in the experiments

Group Variety
Korea(41)*
Sharebyeo Galsaekggarakshare(1)*, Ginggarakshare(2), Mongeunshare(3), Ssalshare(4),

(9)

Native rice (6)
Tongil type(8)

Japonica type(18)

Galsaekssalshare(5), Share-39-1-B(6),

Sanchungangmi(7), Sanchungangmi-1-2-1-1-1-B(8), Angmi(12)

Dadajo(9), Jondongii(10), Dudo(11), Sando(13), Mojodo(14), Bandalbyeo(15)
Milyang 23(16), Raekyung(17), Tongil(18), Samgang(19), Jungwon(20),
Nampung(21), Yongjoo(22), Yushin(23)

Milyang 95(24), Hwasung(25), Nongrimna 1(2), Jinheung(27), Nakdong(28),
Sangpung(29), Pungok(30), Paldal(31), Seoan(32), Chungmyung(33), Jangan(34),
Dongjin(35), Choochung(41)

Youngduk(37), Hwachung(38), Sumjin(39), Palgong(40), Ilpum(36)

USA(31) M5(42), M7(43), M101(44), M102(45), M201(46), M202(47), M203(48), M302(49),
M401(50), L201(51), L202(52), S6{(53), S101(54), S201(55), S301(56), Calrose 76(58),
Caloro(59), Calysa(60), Calmochi 101(61), CM101(62), CM102(63), CS-MS(64),
1.S-54(65), Labelle(66), Short Labelle(67), Nato(68), Mars(69), Tehonet(70), New
Bonnet(71), A301(72)

IRRI(2) IR 36(73), IR 50(74)

Italy(4) Italiconaverneco(75), Bonni(76), Cselzaz(77), Arborio(78)

Japan(4) Hayamasari(79), Hokuriku 96(80), Aichi 44(81), Akenohoshi(82)

India(5) Gogowierie(83), India Dula(84), Malagit Sinaguing(85), Weld Pally(86), Chinsura
Boro(87)

Russia(4) Stejaree(88), Cuban 3(89), Sonnitsunui(90), Dunghanshali(91)

Egypt(1) Giza(92)

China(2) Manbo 21(93), Guichow(94)

Others(4) Grass DD(dwarf) (59), JP--5-IR-946-2-2-2 /IR135-2F(96), Sugary(97)

B3619C-Tb-8-1-4(98)

*No, of varieties, ®*Variety number.
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Fig. 1. Relationship between seedling estab-

lishment rates of varieties dry-seeded
at 4.5cm deep under proper and excess
soil moisture conditions.
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2. Relationship between average emerg-
ence time(days) of varieties dry-seeded
at 4.5cm deep under proper and excess
soil moisture conditions.
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Table 2. Lower internodes and incomplete leaf length at 30 days after sowing at 4.5cm depth in

dry seedbed with proper and excess moisture

Internode, mm

Incomplete leaf

Origin 1st 2nd 3rd mm
Mean Range Mean Range Mean Range Mean Range
Korea Proper moisture
Sharebyeo(9) 24 1.5~3.7 7.2 4.8~11.7 0.2 0~1.0 37.6 34.3~39.5
Native rice(6) 1.8 1.2~2.4 9.7 5.2~13.3 0.9 0~3.3 39.1 35.4~48.6
Tongil type(8) 2.6 1.2~5.5 10.4 1.7~14.4 2.7 0~5.6 32.4 25.8~39.1
Jap. type(18) 1.3 0.7~2.1 3.6 1.3~7.7 1.5 0~6.4 33.7 29.2~38.4
USA(31) 1.6 1.0~2.9 6.9 0.8~16.6 1.5 0~6.5 40.0 26.1~46.1
IRRI(2) 2.7 1.3~4.1 13.1 12.7~13.5 1.9 1.6~2.2 28.6 28.5~28.7
Italy(4) 1.6 1.4~1.7 3.9 2.2~6.2 0.0 0~0 39.9 25.7~48.4
Japan(4) 1.6 1.3~1.7 6.1 3.9~11.1 0.9 0~2.6 35.6 29.6~40.8
India(5) 2.6 0.9~4.5 49 2.9~7.3 0.6 0~2.6 37.7 30.5~42.5
Russia(4) 2.5 1.5~4.5 9.5 6.1~12.9 0.7 0~1.6 42.6 40.5~45.4
Egypt(1) 1.8 8.8 1.0 39.3
China(2) 1.5 1.4~1.6 13.5 10.6~16.3 4.9 2.5~7.3 34.4 29.2~39.5
Others(4) 2.0 1.3~3.1 9.2 5.4~12.,5 1.0 0~1.7 38.2 27.9~45
Korea Excess moisture
- Sharebyeo(9) 1.7 0.0~4.1 6.4 0.0~14.5 0.0 0~0 27.2 19.0~31.1
Native rice(6) 1.3 0.8~2.0 6.1 2.3~12.3 2.1 0~12.3 26.8 17.6~35.9
Tongil type(8) 1.4 1.0~1.9 6.7 0.8~9.6 0.0 0~0 33.5 18.6~38.6
Jap. type(18) 0.7 0.0~1.0 2.5 0.0~9.4 0.6 0~4.3 18.2 4.0~35.6
USA(31) 1.3 0.0~3.5 4.3 0.0~12.8 0.6 0~12.3 25.5 8.3~40.8
IRRI(2) 1.6 1.3~1.8 10.2 4.6~15.8 0.0 0~0 31.0  22.0~40.0
Italy(4) 1.4 0.6~2.3 6.2 1.3~8.9 0.0 0~0 36.4 27.4~43.6
Japan(4) 1.1 0.8~1.3 4.6 2.4~6.6 0.0 0~0 26.7 19.5~33.4
India(5) 1.6 1.3~2.3 5.3 0.6~10.5 0.0 0~0 36.8 18.2~49.2
Russia(4) 0.9 0.0~1.3 4.5 0.0~11.8 1.3 0~5.2 17.3 0.0~31.2
Egypt(1) 1.5 8.4 9.7 23.1
China(2) 1.5 1.3~1.7 7.9 6.1~9.6 0.0 0~0 34.4  306~38.1
Others(4) 1.3 0.8~1.9 4.0 0.8~5.5 0.6 0~24 32.1 10.3~48.2
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Table 3. Correlation coefficients among seedling emmergence related characteristics of 98 rice
varieties determined 30 days after sowing at 4.5cm in dry seedbed with proper(lower di-
agonal) and excess(upper diagonal) soil moisture

MeL 1st 2nd 3rd ColL ICLL ER SR AET
Mesocotyl length(MeL.) 0.270= 0.028 -0.135 0.346"  0.533*  0.640™ 0.609* —0.483*
1st internode length(1st) 0.256* 0.441% —0.025 0.439™  0.497" 0.310 0.263™ —0.169
2nd internode length(2nd) —0.128  0.277% 0.004 0.387%  0.393™ 0.319" 0.281™ —0.125
3rd internode length(3rd)  —0.388" —0.208* 0.322* 0.063 —0.147 —0.055 —0.061 0.136
Coleoptile length(ColL) 0.106 —0.001 —0.110 -0.253* 0.781%  0.427"  0.435® —0.367"
Incomplete leaf length(ICLL) 0.372* 0.038 -—0.152 —0.392 0.535" 0.543%  0.562% —0.456™
Emergence rate(ER) 0.339" —0.085 —0.204* —0.306™  0.481™  0.360™ 0.984™ —0.613"
Standing rate(SR) 0.362* -0.014 —0.188 —0.259™ 0.435* 0.250*  0.941* —0.666"™
Average emergence time (AET)—0.450* 0.091 0.170  0.459% —0.356™ —0.678" —0.542% —0.357"
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Table 4. Standardized partial regression coefficients of seedling emergence related characters of
98 rice varieties with seedling emergence rate, establishment rate and average emergence
time determined 30 days after sowing at 4.5cm in dry seedbed with proper and excess soil

moisture
Internode . Incom,
Mesocotyl Coleoptile R-square
1st 2nd 3rd leaf

Proper soil moisture
Emergence rate(%) 0.366™  —0.189* —0.031 —0.101 0.439* —0.048 0.390
Establishment rate(%) 0.365™ —0.094 —0.069 —0.063 0.460** —0.163 0.322
Average emergence time(days) —0.238* 0.246™ 0.085 0.243*  0.004 —0.515" 0.577

Excess soil moisture
Emergence rate(%) 0.559* —0.038 0.248*  0.036 0.046 0.136 0.517
Establishment rate(%;) 0.490™ —0.094 0.198* 0.037 0.034 0.248 0.481
Average emergence time(days) —0.367" -0.022 —0.064 0.054 —0.152 —0.142 0.309
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