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Seedling Emergence of Dry-seeded Rice under Different
Sowing Depths and Irrigation Regimes

Byun Woo Lee and Eul Jae Myung

Abstract : Investigated were the relationships between plumule elongation characteristics and
seedling emergence of 46 varieties including native, improved and red rice varieties of Korea, and
varieties from U.S.A., Italy, India, Japan under 1, 3, and 5cm deep sowing with irrigated and
non-irrigated condition. Experiments were carried out in paddy field of sandy loam,

There was heavy shower of 19.2mm on the next day of seeding and thereafter, clear and dry
weather continued during the experiment period. Soil temperature averaged over 30 days after
seeding was 16.4C at 3cm depth.

Soil hardness increased linearly up to 2.5kg /cm?® on the 14th day after seeding, on which date
irrigated plot was irrigated through furrow, and up to 4kg /cm? on the 28th day in non-irrigated
plot. Soil hardness dropped near to Okg /cm? after irrigation and developed up to 2.5kg /cm? again
by 28 days after seeding. Seedling emergence was higher in irrigated plots than non-irrigated plots
at all seeding depths. Korean improved varieties were substantially lower in seedling emergence
under non-irrigated condition of 1 c¢cm deep sowing than those under irrigated condition, This poor
seedling emergence resulted mainly from delayed emergence by exposing them to greater soil
strength. Percent seedling emergence under irrigated and non-irrigated condition showed sigrfi-
cant correlations at 3 and 5 cm deep sowing. Korean improved varieties belonged to the group of
poor seedling emergence, and Italiconaverneco, Chinsura Boro and Weld Pally to best group under
both irrigation conditions at 3 and 5cm deep sowing. Seedling emergence showed highly signifi-
cant positive correlation with the plumule length of mesocotyl + 1st internode + incomplete leaf
and of mesocotyl+coleoptile. Among the characters constituting plumule length, incomplete leaf
length showed greatest positive correlation followed by coleoptile and mesocotyl under irrigated
condition at 3 and 5 cm deep sowing, and highest correlation with mesocotyl length followed by
first internode and incomplete leaf under non-irrigated condition, Days to 50% seedling emergence
at 1 cm deep sowing with irrigation showed great varietal variation of 10 to 30 days, and showed
high significant negative correlations with percent seedling emergence under both irrigation
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conditions except for 1 cm deep sowing with irrigation. Days to seedling emergence revealed sig-
nificant negative correlations with plumule characters except 2nd internode, showing highest cor-

relation with incomplete leaf length.

Key words : Rice, Plumule elongation, Mesocotyl, Coleoptile, Incomplete leaf, Seedling emerg-

ence, Emergence speed
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Table 1. List of varieties used for the exper-
iment

Group Variety

Korean(23)*

Weedy rice(8) Galsaekggarashare(1)*, Ginggarakshare(2),
Monggeunshare(3), Ssalshare(4), Galsaeks-
salshare(5), Share-39-1-B(6), Sanchungan-
gmi-1-2-1-1-1-B(7), Angmi(8)

Native rice(1) Dadajo(9)

Tongil type(4) Milyang 23(10), Reakyung(11),
Nampung(12), Yongjoo(13)

Japonica(10) Milyang 95(14), Hwasung(15),
Jingheung(16), Jangan(17), Sangpung(18),
Chungmyung(19), Dongiin(20), Tipum(21),
Sumjin(22), Palgong(23)

USA(18) M202(24), M203(25), M401(26), L202(27),
$201(28), Calose(29), Calrose  76(30),
Caloro(31), Calysa(32), CS-MS(33), LS-54
(34), Labelle(35), Short Labelle(36), Nato
(37), Tebonet(38), A301(39)

IRRI(1) IR50(40)

Italy(1) Italiconaverneco(41)

India(2) Weld Pally(42), Chinsura Boro(43}

China(1) Guichow(44)

Others(2) JP-5-1R946-2-2-2 /1IR135-2F (45), B3619C-
Th-8-1-4(46)

* . Number of varieties, * : Variety number
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Table 2. Correlations of days to 50% emerg-
ence in lcm deep sowing with per-
cent emergence under the different
sowing depths and irrigation regimes

lcm deep sowign 3cm deep sowing 5cm deep sowing

Non-irrig. Irrgated Non-irrig, Irrigated Non-irrig, Irrigated
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Table 3. Correlation coefficients among plumule characterisitcs
Length of

Characters Mesocotyl 1st inter- 2nd inter- Coleoptile Incomplete  Mes. + Col.

(Mes.) node(1st) node(2nd) (Col.) leaf(Inc.)
1st internode 0.585"
2nd internode 0.116™ 0.368*
Coleoptile 0.246™ 0.292* 0.361*
Incomplete 1. 0.499* 0.430* 0.285™ 0.853**
Mes, + Col. 0.807* 0.563=* 0.296* 0.770"™ 0.847**
Mes. +1st+Inc. 0.847 0.613** 0.251" 0.655"* 0.881™* 0.956"*

Table 4. Correlations of plumule characteristics in 5cm deep sowing with percent emergence undgr
the different sowing depths and irrigation regimes, and with days to 50% emergence in

lcm deep sowing

Percent seedling emergence at Days to
Plumule lcm deep sowing 3cm deep sowing Scm deep sowing 5(;?
((Zlhare;;tz;s) Non-irr, Irrgated Non-irr.  Irrigated Non-irr, Irrigated ersne:rg;ie

eng .

Mesocotyl 0.586" 0.422* 0.645"* 0.604=* 0.417* 0.597 —0.596"*
Ist internode 0.457* 0.311* 0.610** 0.526"* 0.400* 0.347:: -0. 462:
2nd internode 0.184™  —0.019™ 0.266™ 0.185" 0.049™ 0.134 —0.289
Coleoptile 0.432* 0.194™ 0.249™ 0.517*** 0.299* 0.629** —0.442"
Incomplete L. 0.704* 0.239" 0.389* 0.673** 0.390™ 0.762** —0.719™
Mes. + Coleop. 0.648* 0.396* 0.576"* 0.7 0.456™ 0.775™* —0.660~*
Mes. +Ist+inc, 0.750™* 0.378* 0.599** 0.744* 0.471*= 0.785* —0.764*
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